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CHAPTER 1 
DESIGN INTERFACE/MAINTENANCE PLANNING 

1.0 Purpose Of The Document 
This guide has been written to provide the single over arching source document for Design 
Interface/Maintenance Planning Logistics Element Managers, Fleet Support Team (FST) 
Leaders, Assistant Program Managers for Logistics (APMLs), Assistant Program 
Managers for Systems Engineering (APMSEs), Program Managers, Air (PMAs), and 
anyone tasked with performing Design Interface/Maintenance Planning. To meet the need 
for well-rounded weapons system designers and logisticians, NAVAIR 00-25-406 presents 
the general requirements for performing supportability analyses and developing 
Maintenance Planning data and requirements to ensure development of systems and 
equipment that are designed to be supportable and will meet system readiness objectives. 
To be operationally suitable, weapons systems must, among other things, be able to be 
effectively operated and maintained by operational and maintenance personnel. Design 
considerations such as reliability, maintainability, and logistics must be adequately 
considered and not compromised during the acquisition process.  

 
This guide presents the basic process of acquisition and sustainment, discusses the 
interfaces between design and maintenance planning, and focuses on the joint roles and 
responsibilities that are shared between systems and design engineers and logistics 
personnel over the life cycle of a system. It establishes the sequence of major activities, 
review points and interim products to develop a logical, analytical, repeatable, auditable 
maintenance program. 

 
This guide is not intended to be a substitute for courses in engineering or logistics, or to go 
into great detail about any of the specific tasks associated with either the logistics 
disciplines or those encompassed by the Systems Engineering "umbrella." It does provide 
each user with an appreciation of the DI/MP efforts in the acquisition and sustainment 
process to ensure the fielding and sustaining of reliable, maintainable systems that will 
meet their readiness requirements.    

1.1 Introduction  
Design Interface/Maintenance Planning describes the relationship of design parameters 
such as Reliability and Maintainability to readiness and logistics resource requirements. 
These design parameters are expressed in operational terms rather than inherent values 
and specifically relate system readiness objectives to support costs of the system. 
Examples of these design parameters are: 

• Reliability & Maintainability  • Standardization 
• Supportability Analysis  • Configuration Management  
• Human Systems Integration • Quality Assurance 
• Safety Engineering  • Survivability 
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Figure 1-1  

 

 
Design Interface/Maintenance Planning provides the primary integration between logistics 
and engineering through Systems Engineering. Supportability (S) Analysis is part of 
requirements generation and analysis and continues through design, test and evaluation, 
production and fielding. This iterative Systems Engineering process results in the 
establishment of maintenance requirements, supportability design constraints, and then 
the identification of logistics requirements to maintain a system.  

 
Specifically: 
 

• Design Interface extends beyond hardware design to ensure a smooth, seamless 
interface between logistics and related disciplines through Systems Engineering, a 
process that is required for overall program success. Design Interface defines and 
specifies measurable “design to” requirements to ensure developing systems and 
equipment are designed for supportability to meet system readiness objectives. 
 

• Maintenance Planning incorporates both engineering and logistics analyses to 
develop plans and products for the weapon system maintenance process.  This 
process is conducted to evolve and establish Maintenance Concepts, Maintenance 
Plans and procedures whose performance result in identification of the logistic 
elements required to prevent or correct functional failures of the hardware system. 
This results, in identifying the people, parts, publication, tools and support 
equipment required to perform maintenance. 
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Naval aviation maintenance requires the application of a logical, repeatable, analytical, 
and auditable process for in-service and future naval aircraft, aeronautical systems, 
equipment, and support equipment. NAVAIR 00-25-406 provides essential information 
relative to the implementation of selected analytical tasks for an acquisition or an 
Engineering Change Proposal (ECP). The Maintenance Plan remains a living document 
and must be updated if there is a change configuration initiated by the ECP process. 
Readiness and supportability requirements and objectives are integrated into Maintenance 
Planning tasks to achieve the optimum balance among cost, schedule, and performance.   
 
These procedures function within the framework shown in Figures 1-2a and 1-2b. NAVAIR 
00-25-406, encompasses the individual analyses required to influence and assess the 
design as it relates to supportability, and to develop product support resource 
requirements. This Systems Engineering analysis process provides the basis for 
Maintenance Planning, communicating maintenance requirements and constraints, and 
retaining an audit trail from strategy formulation to item production and in-service support. 
Step-by-step details and an overall Maintenance Planning process diagram implementing 
the Maintenance Planning process is shown as Figure 2-12 in Chapter 2. 
 
This guide applies to all aviation system, equipment, and support equipment acquisition 
programs, modification programs, and applicable research and development programs 
throughout their life cycle. 
 
This guide uses Logistics Management Information (LMI) data products as prescribed by 
MIL-PRF 49506, as augmented, using  
 

• Supportability Analysis Summaries (SAS), Worksheet 1, in MIL-PRF 49506 
Appendix A, Supportability Analysis Summaries  

• Worksheet 2, in MIL-PRF 49506 Appendix B, LMI Data Products Dictionary 
• Other Contract Data Requirements List (CDRL) requirements  

 
The augmented LMI database is the collection of data products, reports and other data 
required to accomplish Maintenance Planning and Design Interface. The actual medium 
for storage and delivery may differ subject to the unique needs and requirements of each 
program. The scope of the LMI data base should be executed as an Integrated Database 
Environment (IDE). This will allow the database to be augmented over time and will ensure 
that digital data is written once and read many times for various applications thereby 
eliminating duplication and costs. 
 
Task results referred to in this guide are documented in one or more of the formats 
required in the SASs used to define data products. SASs are the main vehicle to require 
and define data products not included in MIL-PRF 49506. SASs need to be augmented 
to the needs and requirements of each program. 
 
Maintenance Planning defines the requirements of the logistics infrastructure and is 
continuous. The metric used to determine their effectiveness is readiness and /or ready for
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tasking. The level of detail will vary and the tools used will also vary by phase or whether 
or not the system is a new start or an Engineering Change Proposal (ECP). While the 
products of Maintenance Planning are the same from phase to phase, the form of the 
products will vary to meet the phase needs. Each phase has 2 or 3 Design 
Interface/Maintenance Planning products that are produced. To ensure an integrated and 
effective effort, Maintenance Planning must be coordinated with other Systems 
Engineering disciplines as described in chapter 2. 

1.2 The 5000 Model 

 
In the past, the acquisition life cycle has taken too long and cost too much. In the current 
era of rapidly evolving technology and uncertain threats it is no longer acceptable or 
affordable to take from ten to fifteen years to develop a new system. A 21st century 
acquisition process must encourage efficiency, flexibility, creativity, and innovation  to 
provide modern technology to the warfighter in a timely manner.  
 
Department of Defense (DoD) 5000 documents establish management policies with a 
simple and flexible approach for managing all DoD acquisition programs. They establish a 
process that focuses on improved integration of requirements and acquisition processes, 
evolutionary acquisition strategies, disciplined technology development, interoperability, 
supportability, and affordability. The objective is to acquire quality products that satisfy 
user needs with measurable improvements to mission capability and operational support, 
in a timely manner, and at a fair and reasonable price.  
 
To acquire quality products that improve mission capability and operational support in a 
timely manner, at an affordable price, the 5000 process focuses on: 
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• Delivering capability improvements faster through 
− Evolutionary Acquisition 
− Time-phased requirements 
− Integrated Test and Evaluation 

• Reducing Total Ownership Cost (TOC)/Logistics Foot print through 
− Treating cost as a requirement that drives design, procurement, and support 
− Increased competition 

• Addressing interoperability, supportability, and affordability through 
− Integration of acquisition and logistics 
− Requiring Interoperability as a Key Performance Parameter (KPP) 
− Improvement of software management 
− Emphasis on total system support and Performance-Based Logistics 

Figure 1-4 
 
As identified in Figure 1-4 on the "Maintenance Planning" line of the 5000 model, 
Maintenance Plans are developed spirally as the hardware design matures and support 
the requirements of each phase. As discussed below, while the MP intent remains the 
source, the format evolves with the program. 
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Early in the process, analyses are conducted to influence design and to determine a 
Maintenance Concept. Maintenance Planning and Design Interface analyses to be 
considered are:   
 

• Use Study to define intended operational and maintenance environment, 
constraints and interfaces,  

• Standardization and Interoperability to investigate the potential to incorporate 
standardization of hardware and software and to use GFE and GFM, 

• Comparative Analysis to develop a Baseline Comparison System (BCS) to identify 
problems to be avoided and areas to be enhanced, 

• Technological Opportunities enabling possible insertion of state-of-the-art 
technology,  

• Supportability Requirements to quantify Supportability design factors such as the 
identification and definition of data rights and design, cost and logistical constraints, 

• Functional Analysis to provide preliminary identification of maintenance of the 
equipment in its intended environment, potential failure modes, and identification of 
design deficiencies,  

• Support Synthesis to develop alternative Support Concepts that provide the 
optimized support solution for system alternatives and refines the Maintenance 
Concept using previous results, and  

• Trade-Off Analyses of considerations for cost, impacts on planned and existing 
weapon and/or support systems, training, and other continuing and Phase-specific 
requirements. 

 
The detailed Maintenance Planning process swings into high gear once the approval to 
begin the detailed design is given. Previously mentioned efforts may be updated as 
required but the focus is on performing:  

• Functional Analysis (FMECA, RCM), 
• Determination of Support Alternatives,  
• Trade-offs (LORA)  
• Initial Task Analysis to develop the technical narrative, defining other Product 

Support requirements such as PTD, SERD, and training, 
• Post Production Support analysis to identify limited sources of supply and long lead 

items, 
• Early Fielding Analysis, and a 
• Supportability Test and Evaluation plan. 

The Maintenance Concept may be updated from a functional configuration to a hardware 
configuration with the Augmented LMI database that is developed in an Integrated Digital 
Environment (IDE) by the contractor. The 3-part Maintenance Plan is produced during 
system design by analyzing each repairable WRA and SRA. This report, previously known 
as the LSA-024 Report, refines the established Maintenance Concept and identifies 

• Repairable components, 
• Maintenance Significant Consumables (MSCs), 
• Tasking,  
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• Frequency of the task, and 
• Support requirements for each WRA and SRA. 

The Maintenance Plan describes maintenance requirements and tasks to be accomplished 
for restoring or maintaining the operational capability of a system or equipment. It includes 
information for Preventive Maintenance and Corrective Maintenance requirements. 

Details relating to Preventive Maintenance and Corrective Maintenance include Product 
Support details of 

• Frequency,  
• Duration,  
• Sequencing,  
• Level of Repair,  
• Personnel,  
• Spares,  
• Support Equipment, 
• Facilities,  
• Packaging, Handling, Storage and Transportation,  
• Environmental hazards, and  
• Warranty information.  

This information is developed through application of  

• Reliability analyses, 
• Determination of Preventive Maintenance requirements using Reliability-Centered 

Maintenance, 
• Determination of least cost Corrective Maintenance requirements using Level of 

Repair Analysis, and 
• Assignment of SM&R codes. 

 
Reliability and maintainability data, including Failure Modes & Effects Analysis results and 
predicted operational reliability values, support the development of required Maintenance 
Planning information. 
 
New in the process is the use of sensitivity analysis to determine “Maintenance Plan 
drivers”. In developing the SM&R code, the maintenance planner will perform sensitivity 
analysis to determine which specific metrics drive the repair decision and the valid range 
for those metrics for the specific decision chosen. The ranges will be used in the 
operational phase to help determine when the repair decision needs to be reexamined. 
 
Once a system enters operation, the Maintenance Planning process enters a monitoring 
phase tracking actual field data against planned values. The Maintenance Planning 
process will need to be implemented again, but to a lesser extent, for an ECP. The level of 
detail required for the process will be determined by the systems impacted by the ECP 
and the extent of the design change. Maintenance Plan technical factors may also need to 
be updated and the plan adjusted if a specific “Maintenance Plan driver”, readiness, or 
cost metric breaches its allowable range. 
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The new Design Interface/Maintenance Planning process establishes a simplified and 
flexible management process. It uses lessons learned from the Knowledge Management 
System to tailor data and analytical requirements. The framework or process may be 
entered at multiple points. The determination of the entry point, and subsequent path, is 
determined by the maturity of relevant technologies, the user’s employment concept, and 
an evaluation of currently available products from the commercial and defense industrial 
base. The appropriate entry point is guided by the ability to satisfy stated entrance criteria, 
the content of each effort within a phase, and the considerations at each milestone.  

1.3 Design Interface/Maintenance Planning LEM ROLE 
The DI/MP LEM must ensure that Design Interface and Maintenance Planning Analysis 
takes place in each program life cycle phase as shown in Figure 2-12. The results of these 
detailed actions, events, decision, milestones and step-by-step analytical, logical, 
auditable procedures results in a Maintenance Plan being developed to define the 
Maintenance Concept and requirements. Specifically, the DI/MP LEM shall: 
 

• Integrate Supportability and logistics considerations into system and equipment 
design. 

• Interface Maintenance Planning requirements with readiness objectives, design, 
and each other. 

• Use the Maintenance Plan to establish balanced logistic support requirements. 
•  Provide sustained Maintenance Planning to adjust and balance the maintenance 

and other logistics requirements during the Production & Deployment and 
Operations & Support Phases until the item is removed from service or disposed of. 

 
Typical Design Interface/Maintenance Planning products generated in this process are 
contained in figure 1-5. 
 

Key Design Interface/Maintenance Products 
     Supportability Design Requirements 

Maintenance Concept 
Maintenance Plan 

●   SM&R Code 
Maintenance Procedures 

• MRC Decks 
• PMI Specs 
• Maintenance Manuals 
• Overhaul Manuals 
                             FIGURE 1-5 
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CHAPTER 2 
SYSTEMS ENGINEERING & MAINTENANCE PLANNING 
2.0 Systems Engineering 
Systems Engineering is: 
 

• A logical sequence of activities and decisions that transforms an operational 
need into a description of system performance parameters and a preferred 
system configuration. 

• An interdisciplinary engineering management process that evolves and is used 
to verify an integrated, life cycle balanced set of solutions that satisfy fleet 
requirements. 

Systems Engineering development progresses through the: 

• Concept level, which produces a system concept description (usually described 
in a concept study); 

• System level, which produces a system description in performance requirement 
terms; and 

• Subsystem and component level, which produces first a set of subsystem and 
component product performance descriptions, then a set of corresponding 
detailed descriptions of the products’ characteristics, essential for their 
production.  

Systems Engineering is applied to each level of hardware and software development (one 
level at a time) to produce the descriptions called configuration baselines. This results in a 
series of descriptions (baselines), one at each development level. The baselines become 
more detailed as each lower level becomes defined. The configuration baselines are 
named the functional baseline for the system-level description, the allocated baseline for 
subsystem and component performance descriptions, and the product baseline for 
subsystem and component detailed descriptions that include not only the previously 
described performance (functional) requirements but also include physical requirements 
as well. Baseline decision points are called technical reviews or audits. 
The Systems Engineering process is a top-down problem solving process, applied 
iteratively through each stage of development. Systems Engineering is used to: 

• Transform needs and requirements into a set of product and process 
descriptions,  

• Generate information for decision makers, and 
• Provide input for the next level of development.  

As illustrated by Figure 2-1, the fundamental Systems Engineering activities are balanced 
by feedback techniques and tools and listed below: 

• Requirements Analysis 
• Functional Analysis 
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• Synthesis 
• System Analysis and Control 

Systems Engineering controls are used to track decisions and requirements, maintain 
technical baselines, manage interfaces, manage risks, track cost and schedule, track 
technical performance, verify requirements are met, and review and audit the process.  

Figure 2-1 

Requirements Analysis 
The first step of the Systems Engineering Process is to analyze the process inputs. 
Requirements analysis is used to develop functional and performance requirements; that 
is, Fleet requirements are translated into a set of capabilities that define what the system 
must do and how well it must perform. The Systems Engineer (APMSE or Class Desk) 
must ensure that the requirements are understandable, unambiguous, comprehensive, 
complete, and concise. Requirements analysis must clarify and define functional 
requirements and design constraints. Functional requirements define quantity (how many), 
quality (how good), coverage (how far), time lines (when and how long), and availability 
(how often). Design constraints define those factors that limit design flexibility, such as: 
environmental conditions or limits; defense against internal or external threats; and 
contract, customer or regulatory standards. 

 

 

Outputs are
Configuration
Documents

Synthesis

System
Analysis &

Control
Requirements

Analysis

Functional
Analysis

Requirements
Loop

Design
Loop

Verification

Systems Engineering
Process

CM is
Control

MechanismProcess
Input

Process
Output

• Customer Needs
• Requirements

 



NAVAIR 00-25-406 

Version 15 
6 August 2004 13 

Functional Analysis 
Analyze all the functions that the system being designed must perform. Analysis means to 
break down the events into their component parts or functions. When this is established, 
you have a point of reference for functional and physical breakdown. Start with the 
system’s function and then identify each sub function that some part of the system must 
perform to enable the system to perform successfully. The key here is to state system, 
subsystem, and component performance requirements in functional terms instead of 
product terms. 

Synthesis 
Synthesize support system alternatives. Synthesis means to combine, to unify, to 
assemble into a whole. In this step, an answer (and alternatives) to the functional 
requirement is formulated. It is a whole answer, a whole system answer, in product terms 
to the system functional requirement. The proposed system solution must answer all the 
functional requirements necessary to enable the system to adequately perform its ultimate 
function. 

System Analysis & Control 
Alternative solutions to the functional requirements are subjected to Tradeoff Analyses to 
determine which best meets the performance requirements within established constraints. 
Many different analytical tools may be used to accomplish this step.  
 
Systems Engineering controls are used to track decisions and requirements, maintain 
technical baselines, manage interfaces, manage risks, track cost and schedule, track 
technical performance, and verify that requirements are met, and review and audit the 
process.   

2.1 Maintenance Planning in the Systems Engineering Model 
The early focus of Maintenance Planning results in establishing support parameters and 
specification requirements. As system design progresses, Maintenance Planning 
addresses supportability requirements and provides a means to perform tradeoffs among 
these requirements and the system design. Maintenance Planning is conducted within the 
framework of the Systems Engineering process. Examples of these are use studies, 
repair-level analysis, task analysis, reliability predictions, Reliability-Centered Maintenance 
(RCM) analysis and life cycle cost analysis.  
 
To find cost effective ways of achieving readiness, commonly measured in terms of 
Operational Availability (Ao) or sortie generation rate, is a primary objective of the 
acquisition process. To achieve the required cost wise readiness, a supportable weapon 
system design must be established and logistics must be planned, acquired, and 
sustained. Maintenance Planning is the most important logistics activity. It establishes 
performance requirements upon which logistics required to achieve and sustain system 
readiness is based. 
The complexity of modern equipment makes it difficult to predict when a particular part or 
assembly is likely to fail. For this reason, it is generally more productive to focus on those 
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characteristics that can be determined from initial available information. Later, as test data 
become available, those initial failure predictions can be verified. During development of 
an initial program the primary emphasis is to assess the impact of a functional failure at 
the equipment level in terms of its effect on the operating system. The identification of this 
chain of events proceeds from the equipment item, to the functions performed by the item, 
to the functional failures of the item, to the specific failure cause. Once this chain of events 
is established, maintenance analysis can determine whether there is some action that can 
guard against or prevent the consequences of failure. Maintenance Planning includes the 
analytical process that establishes this causal chain of events. 
 
Maintenance Planning is a composite of the analyses required to assess design in 
relationship to logistics and development of logistics. This process provides the basis for 
producing analytically developed Maintenance Plans and procedures, communicating 
requirements and constraints to system developers, and retaining an audit trail from 
strategy formulation to item production. 

Figure 2-2 
 
As part of the Maintenance Planning process supportability analysis is performed to 
identify and justify the logistics support requirements (people, parts, pubs, tools, and test 
equipment) in support of the corrective and preventative maintenance tasks identified to 
safely maintain a weapon system at the required readiness level.  
 
To meet the overall objectives of Systems Engineering, it is essential that all aspects of the 
system be considered on an integrated basis. This includes not only the prime mission 
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oriented segments, but the support capability as well. System support must be considered 
from the beginning, and before the development of the Maintenance Concept through 
sustainment to disposal. 

 
Maintenance Planning begins with the development of the Maintenance Concept and 
continues through the life cycle of weapon system. Maintenance Plans are detailed 
requirements specifying the methods and procedures to be followed through the 
acquisition and sustainment life of a weapon system. 

 
The Maintenance Concept identifies the maintenance levels and functions performed by 
the levels of maintenance identified. Once the Maintenance Concept is approved, the 
Maintenance Planning requirements are developed and statements of work are written 
and contracts awarded.  

 
Statements of work and other contractual requirements identify what data is required to 
develop the plans and procedures needed by the various logistics element managers to 
develop and acquire the logistics elements required to support and conduct preventive and 
corrective maintenance tasks once the system is fielded. As a result, maintenance task 
requirements establish logistics requirements. Logistic element requirements are 
determined by performing supportability analysis based on requirements established by 
Maintenance Planning. 

 
The results of Maintenance Planning and other engineering and logistics analyses are 
recorded in a augmented Logistics Management Information (LMI) database. LMI is 
described in MIL-PRF 49506. When Maintenance Planning results are added to the 
augmented LMI database, it becomes the repository for the ILS products throughout the 
life cycle of the system. 
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Maintenance Planning/Supportability Analysis

People, Parts, Pubs, Tools, Test Equipment, Facilities,
Computer Resources, PHS&T

Task
Analysis

Maintenance
Level Assignment

Corrective
Maintenance

Task Analysis

Maintainability
Analysis

Reliability
Analysis

Failure Analysis
(via FMEA)

Maintenance Planning

Supportability
Analyses

R&M Analysis

FMECA1

1Failure Modes, Effects, and Criticality Analysis (FMECA) is a Systems Engineering task required for Maintenance Planning.

RCM Logic

Preventive
Maintenance

Task Analysis

 

2.2 Maintenance Planning/Supportability Analysis 

Figure 2-3 
Maintenance Planning defines Preventative Maintenance (PM) and Corrective 
Maintenance (CM) tasks and requirements for logistics necessary to perform PM and 
CM. Supportability (S) Analysis is the composite of all the Systems Engineering analytical 
techniques used to conduct Maintenance Planning and to determine logistics support 
requirements. 
 
Figure 2-3 provides the path for developing maintenance requirements during systems 
acquisition. The results of R&M analysis provide input to Failure Modes, Effects, and 
Criticality Analysis (FMECA). FMECA identifies Corrective Maintenance (CM) tasks while 
Reliability-Centered Maintenance (RCM) identifies Preventative Maintenance (PM) tasks. 
For each preventative and corrective task, Task Analysis is conducted. All logistics 
required to perform each preventive and corrective task as well as the step-by-step 
procedures to perform each PM and CM task are identified by Task Analysis.   
Maintenance Planning is the process of analytically developing maintenance task 
requirements that ensure the ongoing availability of the system (figure 2-4). Early 
Maintenance Planning is critical to later system and logistics development. Maintenance 
Planning starts with the establishment of an initial Maintenance Concept. The 
Maintenance Concept considers existing Navy and Marine Corps maintenance policy and 
design, cost, readiness, and operational requirements for the proposed alternate solutions. 
The initial Maintenance Concept is established firmly during concept refinement prior to 
technology development and is documented in the Acquisition Logistics Support Plan 
(ALSP) and later, in the Maintenance Plan. 
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The logistics organizations in SYSCOMs and PEOs provide the capabilities required to 
maintain systems and equipment items. Maintenance Planning is the analytical process 
that determines (non-operational) logistics requirements by identifying the people, parts, 
publications, tools, test equipment, facilities, computer resources, training, packaging, and 
R&M requirements that are required to operate and maintain the acquired systems and 
equipment. Navy maintenance is dedicated to the application of a logical, experimentally 
verified, systems engineered Maintenance Planning process for all in-service and future 
systems. A necessary first step toward implementing this process is the preparation of 
Maintenance Plans consisting of analytically prepared and documented maintenance 
requirements. 

2.3 Role Of Feedback In Maintenance Planning 
Once the system becomes operational actual values can be collected for maintenance 
significant metrics that provide insight into systems supportability issues. The in-service 
Maintenance Planning function centers on monitoring and analyzing data from a variety of 
information sources to assist in identifying issues that currently or potentially could have a 
negative impact on the system or offer opportunities for improvement. (A primary goal is to 
have a system in place for identifying deteriorating system performance to predict future 
problems so corrections can be put in place early thereby reducing the adverse impact on 
the Fleet.) Problem root causes are then determined using a disciplined approach for 
reviewing in-service data and data triggers. Potential solutions are then identified along 
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with their cost, effectiveness and projected system readiness impact. Solutions providing 
the greatest potential to improve fleet safety, operations, and cost are proposed for 
funding. If funded, the Maintenance Plans and required ILS elements are adjusted as the 
solution is implemented. Figure 2-5 provides the In-Service Maintenance Planning 
Process. Maintenance Planning is the process of developing plans and procedures 
required to acquire and maintain an affordable and maintainable system throughout the life 
cycle of the system. The Maintenance Plan should be reviewed and updated as required 
when one or more of the following events occur: 
 

• Significant changes occur in the operational scenario 
• Hardware maintenance significant drivers and/or metrics breach pre-established 

thresholds 
• Product Support falls significantly short of the design requirement adversely 

impacting readiness or cost 
• When design changes occur 

 
While they are in-service it is imperative that weapons, subsystems, and maintenance 
significant items be monitored and compared to initial predictions. Logistics performance 
parameters are to be identified and monitored to ensure they continue to be used for and 
to drive the chosen Maintenance Concept and its dependant product support functions 
(logistics elements).  
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2.4 Integrated Digital Environment (IDE) 
DoD policy requires the maximum use of digital data during systems acquisition and 
throughout the entire weapons system life cycle. The Acquisition Strategy summarizes 
how the PMA establishes a cost-effective data management system and appropriate 
digital environment that allows every activity involved with the program, throughout its total 
life cycle, to digitally exchange data.  
 
The data management system and digital environment should allow every activity involved 
with the program to cost-effectively create, store, access, manipulate, and/or exchange 
data digitally. The IDE must, at a minimum, meet the data management needs of the 
Support Strategy, Systems Engineering Process, Supportability Analysis, and 
Maintenance Planning, as well as modeling and simulation activities, T&E strategy, and 
periodic reporting requirements. The design of the IDE should allow ready access to 
anyone with a need-to-know (as determined by the PMA), a technologically "current" 
personal computer, and Internet access. The Augmented LMI database must be 
developed in an Integrated Digital Environment (IDE) with the data that is used in more 
than one instance tagged and coded and then stored in one location for use in all of its 
applications. 
 
The IDE must keep pace with evolving automation technologies and must use existing 
infrastructure (e.g., Internet or wireless LANs) to the maximum extent possible. 

2.5 Maintenance Planning in a Notional Program 
Each program has to be augmented based on many factors, included but not limited to: 
complexity, acquisition strategy, support concept and design maturity. The following 
section shows an example of how the Systems Engineering process could be used for 
Maintenance Planning for a notional program. This notional construct focuses on the 
Design Interface and Maintenance Planning functions. However, the notional construct 
also includes other closely related functions because in the early phases of a program, 
before a formal program office is established, the same person may perform multiple roles. 
 
The specific steps that will be implemented and various roles and responsibilities should 
be spelled out in the Maintenance Planning Management Strategy and summarized in the 
APML's ALSP and the Program Manager's Management Plan. 
 
The discussion that follows uses Systems Engineering diagrams that have been modified 
to show actual Systems Engineering and S Analysis activities required for Maintenance 
Planning for potential Phases of the acquisition life cycle. In each of these diagrams you 
will find block numbers. These Block numbers refer to the Maintenance Planning Process 
diagram, Figure 2-12. For example, in Figure 2-6, there is a block for "Synthesis". Under 
the block you will find Conduct Comparative Analysis 2-5. If you go to Figure 2-12 and look 
up Blocks 2-5 you will find that they are the process steps for conducting Comparative 
Analysis during the Concept Refinement Phase. Each of the Systems Engineering 
diagrams in this section are annotated in this fashion. 
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Figure 2-6 

 
Before initiation of a defense system acquisition program, the Joint Staff conducts 
continuing analyses to determine required capabilities. If the required capability cannot be 
met by a non-materiel alternative then a materiel alternative may be identified in the Initial 
Capabilities Document (ICD) prepared by the warfare sponsor for the Joint staff as the as 
potential solution. The ICD governs activities that occur during the Concept Refinement 
Phase. 
 
An integral part of assessing each system alternative to be considered for possible 
acquisition is conducting a Use Study and Comparative Analysis as shown in figure 2-6. 
 
During the Concept Refinement Phase, the program initiation sequence begins. Logistics 
capabilities are developed for each hardware alternative and are described in the 
Technology Development Strategy (TDS). Before Milestone A many activities are 
accomplished. 
 
An overview of the tasks performed during this Phase is presented in Figure 2-6 and is 
summarized below: 
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2. Identifying resource constraints 
3. Identifying early Supportability Analysis strategy 
4. Coordinating the initiation of Training Planning Process Methodology (TRPPM) 
5. Identifying logistics Research and Development (R&D) opportunities and needs 
6. Performing early logistics cost analysis 
7. Establishing logistics inputs to program initiation documents (e. g., Acquisition 

Strategy, Acquisition Program Baseline, Acquisition Decision Memorandum, 
AoA, TDS, etc.). 

8. Coordinating requirements with R&M personnel. 
9. Preparing Supportability requirements for the SOW and/or SOO, Sections L&M 
10. Participating in the Source Selection Process. 
11. Preparing and conducting the guidance conference for Post Award 

Figure 2-7 
 
During this Phase, competitive, short-term concept studies are solicited, proposed, and 
evaluated. Analysis of Alternatives is conducted to facilitate comparisons of alternative 
concepts and costs. Cost as an Independent Variable (CAIV) performance identifies Key 
Performance Parameters (KPP), key cost drivers, and conduct cost-performance trade-
offs with the user. Applying logistics as a design criterion in the selection of a system 
concept enhances Supportability (S) characteristics and reduces operations and support 
costs.  
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The primary Maintenance Planning tasks conducted by the Maintenance Planning LEM 
are shown below: 
 

• Influence the design of the system and equipment 
• Establish Maintenance Planning Working Group (MPWG) 
• Conduct MPWG Meetings 
• Provide Maintenance Planning inputs to the draft ALSP, Acquisition Strategy, 

and Acquisition Plan 
• Preparing Supportability requirements for the SOW and/or SOO, Sections L&M 
• Ensure that S requirements are contained in the Maintenance Concept 
• Coordinate inputs with R&M personnel and other LEMs. 
• Ensure S Requirements are contained in the SOW for SD&D to include LMI 

data product sheets for a database or SAS worksheets for LMI summaries. 
• Update Maintenance Concept  
• Provide Inputs to Source Selection Plan for SD&D 
• Participate in Source Selection Process for SD&D selection. 
• Monitor, review contractor data development 
• Participate in design and program reviews 
• Participate in IPT process to influence design for supportability based on 

analysis results. 
Tasks monitored by the Maintenance Planning LEM: 

• Develop and investigate feasible support concepts 
• Investigate alternative logistics methodologies 
• Review the TDS 
• Update the Use Study (here the Maintenance Planning LEM updates the initial 

previously developed Maintenance Concept ) 
• Conduct Standardization and Interoperability analysis 
• Develop a Baseline Comparison System 
• Investigate New Technology 
• Conduct logistics Requirements Analysis and Develop S Requirements 
• Perform Functional Analysis (Schematic and Functional block diagrams require 

Design Interface between the Maintenance Planning LEM and the R&M 
engineer)  

• Develop Support System Alternatives 
• Perform Tradeoff Analysis 
• Develop Maintenance Planning inputs to the CDD  
• Conduct cost-performance trade-off analyses 
• Integrate logistics functions with Maintenance Concept 
• Develop Alternative Support Concepts 
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Figure 2-8 

 
During System Integration assessments of alternative concepts are defined and refined so 
that technology, manufacturing, and support risks are identified. Competitive prototyping, 
demonstrations, and/or early operational assessments may be required. Total Ownership 
Cost (TOC) estimates, cost-performance trades, cost drivers, interoperability, and 
Acquisition Strategy alternatives are considered. CDD and parameters are reaffirmed and 
potential use areas are analyzed (figure 2-8).  
The primary Maintenance Planning tasks that the Maintenance Planning LEM will 
accomplished are shown below.  
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• Develop Supportability and Supportability Related Design Factors (Data) 
• Update Functional Analysis 
• Develop Functional Analysis (Data) 
• Update Support System Alternatives  
• Identify and assess the maintenance implications of each major system or 

equipment alternative 
• Perform Initial Task Analysis 
• Produce Preliminary Maintenance Planning Data  
• Prepare Augmented LMI data selection sheet necessary for limited data 

required 
• Prepare Augmented LMI work sheets for LMI Summaries required for program 

and contract execution 
• Determine Alternative Maintenance Concepts 
• Update Maintenance Concept 
• Plan for, and participate in, all prototyping and testing 
• Review and update CDD for Operations and Maintenance (O&M) 
• Document Inputs for O&M system requirements document 
• Preparing Supportability requirements for SOW, SOO, Sections L&M 
• Develop Maintenance Planning Source Selection evaluation criteria 
• Evaluate Source Selection proposals for MP integration activities 
• Prepare and conduct Supportability Analysis Post Award guidance conference  
• Establish Maintenance Activation Planning Team 
• Conduct MPWG Meetings 
• Participate in System Requirements Review and Design and Program Reviews 
• Provide Inputs and Monitor Source of Repair Assignment Process 
• Initiate Depot Maintenance Interservice Study 
• Evaluate Augmented LMI data, perform risk assessment, (risk reduction, 

mitigation efforts) and verify exit 
Tasks monitored by the Maintenance Planning LEM: 

• Update Use Study 
• Update S&I Approaches 
• Update BCS 
• Develop Comparative Analysis (Data) 
• Update Technological Approaches 
• Update Trade Off Analysis 
• Influence the selection of major system equipment alternatives 
• Evaluate Trade Studies 
• Produce ALSP 
• Provide Inputs to the ALSP and/or Acquisition Plan 
• Select and refine the support concept 
• Integrate logistics functions with Maintenance Concept 
• Establish System Integration exit criteria 
• Provide TOC Inputs 
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Figure 2-9 

During System Demonstration the most promising design approach is translated into a 
stable, interoperable, producible, supportable, and cost effective design. The 
manufacturing and production process is validated and system capabilities are 
demonstrated through testing during Low Rate Initial Production (LRIP). (Figure 2-9)  
 
The primary Maintenance Planning tasks are shown below: 

• Develop the Systems Acquisition Maintenance Plan  
• Update LMI Candidates 
• Influence the detailed design 
• Convene MPWG 
• Preparing Supportability requirements for the SOW and/or SOO, Sections L&M 
• Evaluate Source Selection proposals for Maintenance Planning integration 

activities 
• Prepare Augmented LMI data selection sheet for necessary data required 
• Prepare LMI work sheets for LMI Summaries required for program and contract 

execution 
• Perform Preventive Maintenance Analysis 
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• Perform Corrective Maintenance Analysis 
• Perform Task, Skills, and Time Line Analysis 
• Perform LOR Analysis 
• Initiate Source of Repair Analysis Process 
• Submit 50/50 Workload Certification 
• Submit CORE assessment request 
• Perform cost benefit analysis (Contractor vs. Organic Repair) 
• Update Maintenance Plan Constraints and Requirements  
• Identify logistics requirements 
• Integrate logistics functions with Maintenance Plan 
• Test, Evaluate, and Verify S 
• Update Maintenance Concept 
• Develop Maintenance Plan 
• Conduct MPWG Meetings 
• Monitor IMP for Contractor MP activities 
• Establish Depot Maintenance Activation Working Group 
• Initial Depot Maintenance Activation Plans 
• Prepare, Submit, and Monitor Budget 
• Participate in Preliminary Design Review 
• Participate in Critical Design Review 
• Evaluate augmented LMI data, perform risk assessment, (risk reduction, 

mitigation efforts) and verify exit criteria are met 

Tasks monitored by the Maintenance Planning LEM: 

• Establish System Demonstration exit criteria  
• Review CDD for O&M task requirements 
• Establish Source Selection evaluation criteria factors 
• Perform R&M Analysis and FMEA 
• Provide TOC Inputs 
• Establish Site/Unit Activation Plan 
• Plan Pre-Operational Support for test and evaluation 
• Plan Interim Support  
• Initiate Contractor Logistics Support (CLS) Plans 
• Conduct Site Surveys 
• Prepare Initial Activation Agreements 
• Conduct Comparative Analysis (Data) 
• Conduct Functional Analysis (Data) 
• Finalize Depot Decision 
• Finalize Plans for Pre-Operational Support 
• Finalize Interim Support Planning and Requirements 
• Update Site Activation Plans 
• Monitor Development Test and Evaluation (DT&E) and correct MP deficiencies  
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Figure 2-10 
After the production decision has been made, NAVAIR begins the process of identifying 
and procuring the logistics required to achieve maintenance capability and material 
support. Activation of the operational sites begins. The objective is to achieve an 
operational capability that satisfies mission needs. 
 
The primary Maintenance Planning tasks that the Maintenance Planning LEM will 
accomplish are shown below:  

• Monitor the operations and maintenance of the initial operating hardware 
• Convene MPWG 
• Prepare inputs for O&M system requirements document  
• Participate in the Configuration Management process 
• Conduct Maintenance Planning for ECPs 

− S Analysis Strategy 
− S Analysis Reviews 
− Prepare Augmented LMI data selection sheet (if necessary for limited data 

required) 
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− Prepare Augmented LMI work sheets for LMI Summaries absolutely 
required for program and contract execution 

− S Analysis Performance Requirements 
− Functional Analysis 
− Support Alternatives 
− Trade Off Analysis 
− Task and Skills Analysis 
− Supportability Test and Evaluation 

• Early Deployment Analysis 
• Post Production Support Analysis 
• Evaluate Source Selection proposals for MP integration activities 
• Integrate logistics functions with Maintenance Plan 
• Conduct MPWG Meetings 

Tasks monitored by the Maintenance Planning LEM: 

• Procure and deliver logistics to initial and follow-on operating sites 
• Adjust logistics to correct deficiencies 
• Review and  update the CPD for O&M 
• Establish Source Selection evaluation criteria factors 
• Provide TOC Inputs 
• Monitor Pre-Operational Support 
• Monitor ICS 
• Monitor CLS Activation 
• Monitor Site Activations 
• Monitor DT&E and Operational Test and Evaluation (OT&E) 
• Monitor Depot Maintenance Activation Plan 
• Finalize Depot Maintenance Interservice Support Agreement 
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Figure 2-11 
 
Activities that must be accomplished during Operations & Support are shown below.  
 
The primary Maintenance Planning tasks that the Maintenance Planning LEM will 
accomplish are shown below:  
 

• The ALSP should be updated to: 
− Reflect changing program status 
− Shift to life-cycle or weapon system management 

• The readiness improvement programs should be continued. 
 

Tasks monitored by the Maintenance Planning LEM: 
 

• Execute the Maintenance Program. 
• Perform Proactive System Monitoring. 
• Identify Problems or Improvement Opportunities. 
• Develop Interim Actions. 
• Evaluate Improvement Opportunities. 
• Develop Solution Alternatives. 
• Develop Funding Requirements. 
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• Recommend Improvement or Solution. 
• Implement Solution and Update Plans. 
• Workload requirements are revised and executed. 
• The repair workload should be re-analyzed. 
• Provisions for post-production support should be made. 
• The logistics budget should be updated. 

Maintenance Planning During Major Modification or System Replacement 

Modifications. System modifications will be either an ECP or a new (possibly CaNDI) 
program, with all of the appropriate logistics implications. For an ECP, only a portion of the 
Maintenance Planning process is required. 

• Use Study 
• Functional Analysis 
• Evaluation of Alternatives 
• Tradeoff Analysis 
• Supportability T&E 

 
ECPs are evaluated both by the APML and the APMSE for logistics and engineering, 
respectively using the process shown in Figure 2-11. After evaluation and sign off by the 
logisticians and engineers the ECP is approved and a NAVAIR Technical Directive is 
written, validated, and verified. The modification is then installed. 
 
Replacements. When the system replacement decision is made are listed below.  
 

• Depot rework capability should be disestablished. 
• The logistics organization should be disestablished. 

 
Tasks monitored by the Maintenance Planning LEM. 
 

• Phase-out plans should be developed. 
• Material use should be reviewed. 
• A disposal plan should be developed. 

 
These tasks are shown below as Figure 2-12 which provides a step-by-step sequence of 
activities, events, decisions, and milestones. This Maintenance Planning Process is 
explained for each life cycle Phase in Chapters 3, 4, and 5 which follow the Figure 2-12 
numbering scheme. 
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CHAPTER 3 
EARLY MAINTENANCE PLANNING  

3.0 MAINTENANCE PLANNING MANAGEMENT STRATEGY.  
 
The objective of Maintenance Planning at this time is to develop an analytically derived 
Maintenance Concept after examining alternatives that can meet the predicted operational 
environment. The Maintenance Concept documents the Program Manager’s maintenance 
strategy early in the design phase. It is intended to form the basis for alternative support 
trade-off analyses and then to document the selected support concept resulting from the 
trade-offs. The exact form can vary from a paragraph to a multi-page document depending 
on the program phase, strategy and trade-offs that will be performed.  
 
Tab 3A provides an example for a complex system. The contents of this notional version 
supports the traditional three levels of maintenance used by the Department of the Navy 
and documented in the Naval Aviation Maintenance Program (NAMP, OPNAVINST 
4790.2). Other Maintenance Concepts are warranted as technology, logistics and 
acquisition strategies evolve. For example, increased reliability and advances of 
prognostics, diagnostics technology may support an O-level to D-level or direct vendor 
support on many systems. Alternative concepts will be apparent after feasibility product 
support concepts have been analyzed and developed. More efficient and cost effective 
concepts are encouraged when supported by analysis. While alternative cost wise 
readiness concepts are encouraged, authorization to deviate from the Naval Aviation 
Maintenance Program must be requested from OPNAV. Any deviation request must be 
submitted via official correspondence.  
 
The notional version of the Maintenance Concept shown in Tab 3A includes major 
equipment categories including Support Equipment and Weapons. In actual use, only the 
actual hardware systems covered by the Maintenance Concept would be included. For 
example, there may be a separate Maintenance Concept for an individual Weapon 
System or for a Support Equipment end item coming into the inventory.   
 
Viable support alternatives are developed and documented. In this Phase, these 
alternatives must satisfy the functional requirements of the new system within the 
established supportability design constraints. Each alternative support concept (such as 
contractor logistics support) may be applicable to multiple new system design and 
operational alternatives. The range of support alternatives considered is not restricted to 
existing standard support concepts but includes identification of innovative concepts that 
could improve system readiness, optimize manpower and personnel requirements, or 
reduce operation and support costs. Contractor support, such as Performance Based 
Logistics (PBL), Direct Vendor Delivery (DVD), Virtual Prime Vendor (VPV), Contractor 
Logistics Support (CLS), total, in part, or on an interim basis are considered in formulating 
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alternative support concepts. The alternatives address all logistics elements (Product 
Support functions) and stress innovative concepts. 
 
During this phase, metrics that incentivize good behavior for PBL or that drive support 
costs are determined. For those variables identified and documented that have a high 
degree of risk and and/or that drive supportability, cost, and/or readiness of the new 
system item, a sensitivity analysis is conducted. The sensitivity analysis determines the 
amount by which a given parameter can be in error before the decision alternative 
generated will no longer be superior to other alternatives. Based on the sensitivity analysis 
conducted and the established supportability, cost, and readiness objectives, trigger bands 
for decision drivers are identified and documented.  
 
The Maintenance Planning LEM performs the following tasks: 

• Quantify and Document Supportability Factors (Block 1) 
• Conduct Comparative Analysis (Blocks 2-5) 
• Determine Maintenance Planning Management Strategy (Blocks 6-11) 
• Establish Maintenance Planning Reviews (Blocks 12 - 14) 
• Establish Supportability T&E Strategy (Blocks 15 - 20) 

3.1 MAINTENANCE PLANNING.  
The Maintenance Planning 
Management Strategy identifies 
Maintenance Planning objectives, 
Maintenance Planning tasks to be 
performed, the performing organization, 
the schedule defining when data and 
products are due, the cost of performing 
the tasks, and cost and readiness 
constraints of the proposed system. The 
Maintenance Planning Management 
Strategy describes the tasks that are 
performed to provide the maintenance 
input to program initiation documents.  
 
Those tasks that are identified by the 
Maintenance Planning Management 
Strategy during this phase can and 
usually occur prior to program initiation, 
are conducted at the system level, and 
are shown as Blocks 1-20 of Figure 2-12 
which are repeated in this figure. The 
following tasks are performed by the 
Maintenance Planning LEM to help size and develop this Maintenance Planning 
Management Strategy. Maintenance Planning tasks can be repeated numerous times as 
the level of detail evolves. 
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Use Study 

Quantify and Document Supportability Factors (Block 1).  
Based on Functional Area 
Analysis, Functional Needs 
Analysis, Functional Solution 
Analysis, Mission Area Analysis, 
and Weapon System Analyses 
that are shown as inputs to Block 
1 in Figure 2-12, the data is 
quantified and collected at the 
system level. The results of 
performing the Use Study are 
documented to provide 
information for the Maintenance 
Concept and data for the initial 
generation of the Augmented LMI 
database that is developed in an 
Integrated Digital Environment (IDE). The data, when it is used in more than one instance, 
is tagged and coded and then stored in one location for use in all applications necessary to 
generate logistics requirements and data. 
 
Supportability factors identified for similar systems are assessed to determine their 
applicability to the new system. A few supportability factors are consistent with existing 
systems and require no modification. Other supportability factors need to be modified to 
reflect the differing intended use of the new system. The capabilities, resources, and 
problems of the operational units and depots most likely to be involved in the operation 
and support of the new system are also reviewed. Supportability factors identified are 
assessed and the quantitative supportability data applicable to the new system is 
determined. Types of data considered are: 
 

• The operational concept, both the most probable and worst case scenarios for 
peacetime and wartime employment of the new system is examined. 

• Relationships among hardware, mission and supportability parameters pertinent to 
the new system, supportability factors related to the intended use of the new 
system are identified and documented for both peacetime and wartime scenarios.  

• Locations of units, maintenance activity locations, and other available mission and 
use information used to identify supportability factors. These supportability factors 
are comprised by the following information 
− Mobility requirements,  
− Basing concepts,  
− Anticipated service life,  
− Interactions with other mission and/or support systems,  
− Operational environment,  
− Human capabilities, and  
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− Human limitations.  
• New system operating requirements, comprised of: 

− Mission frequency,  
− Mission duration, and mission measurement base (days, hours, firings, flights, 

and/or cycles);  
− Number of systems supported; 
− Allowable maintenance periods;  
− Environmental requirements.  

Based on this information, develop the initial Maintenance Concept. Types of data 
included are: 

• Maintenance and Discard levels 
• Performance-Based Logistics 
• Prognostics and Health Management 
• Autonomic logistics  
• Innovative concepts that could improve system readiness, optimize manpower and 

personnel requirements, or reduce operation and support costs.  
• Contractor logistic support (PBL, DVD, VPV, total, in part, or on an interim basis) 

Comparative Analysis (Blocks 2-5).  

Current system alternatives and previously developed BCSs are used as inputs to this 
analysis as show as the inputs to Block 2 in Figure 2-12. This analysis projects the new 
system’s supportability parameters, qualitative supportability problems found in 
comparative systems to be avoided in the new system; and supportability, cost, and 
readiness drivers. 
 
Comparative analysis is conducted:  

• To analytically define new system parameter projections and targets of 
improvement identification;  

• To identify new system supportability, cost, and readiness drivers; and  
• To identify risks involved in using comparative system data in subsequent analyses.  
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Comparative Analysis, is also called historical data review. Comparative Analysis uses 
information available from current operational systems to improve supportability and 
performance of the new system. Comparative system parameters include: 

• High failure rate systems, subsystems, and equipment;  
• Major downtime contributors;  
• Design features that enhance supportability;  
• Design features that degrade supportability;  
• Design concepts with safety and/or human factor impacts;  
• Gross requirements for logistic support resources; and  
• Design, operational, and support concepts that drive: 
• Logistic support resource requirements,  
• O&S costs, and/or  
• Achieved readiness levels of the current operational system and/or equipment. 

 
The current operational system and/or the composite of current operational systems 
and/or subsystems that most closely represents the design, operational, and support 
characteristics of the new system under development is then used to develop the BCS. 
 
Current operational systems, subsystems, and equipment items used for comparative 
purposes are identified by the Maintenance Planning LEM. 

Identify Comparable Systems (Block 2).  
Based on Current system Alternatives and Previous BCSs that are shown as inputs to 
Block 2 in Figure 2-12, perform a data review of current operational systems to identify 
systems and subsystems that can be used for comparison with the new system 
alternatives.  
 
Variances in operational employment concepts and in support system concepts may 
require separate comparative systems that account for these variances. Thus, a range of 
comparative systems may be identified to enable comparison among design, operational 
employment, and support system concepts.  
 
The comparative system may be a composite of elements from different existing systems. 
A composite BCS must represent clearly the design, operation, or support characteristics 
of the new system alternative.  
 
Identification of current comparable systems, subsystems, and/or equipment used for later 
contractor development of a Baseline Comparison System (BCS) is based on: 

• The design, operation, and support characteristics of the new system; and  
• The type of parameter to be projected.  

 
If new system alternatives vary significantly in design, operation, and/or support concepts, 
then different existing systems that exhibit similar respective design, operation, and/or 
support concepts are identified for each new system alternative.  
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If new system alternatives also vary significantly from any one current existing system in 
comparison parameters of interest such as 

• Supportability,  
• O&S cost,  
• Readiness,  
• Manpower,  
• R&M, and/or  
• Logistic support resource requirements,  

 
then different existing systems that exhibit similar comparison parameters are identified for 
each new system alternative.  

• If design parameters are to be compared, then current existing systems that are 
similar to the new system design are used for comparative purposes.  

• If operational parameters are to be compared, then current existing systems that 
are similar to the operation of the new system are used for comparative purposes.  

• If support parameters are to be compared, then current existing support systems 
that are similar to the new system support concept are used. 

 
This may result in completely different systems being used to compare design, operation, 
and/or support parameters of interest for each new system alternative.  
 
If major subsystems have been identified for the new system, then several comparable 
systems, each exhibiting a comparison parameter of interest and/or differing in design, 
operation, and/or support concept, may be used to form a composite comparison system.  
The level of detail to describe the BCS is dependent on the acquisition program. 

Develop Comparative Parameters (Block 3). 
Identify comparative system characteristics. For each comparative system identified 
determine historical values of the following characteristics: 

• Operating and support costs;  
• Logistic support resource requirements;  
• Reliability and maintainability; and  
• Readiness.  

Adjust Use Profile (Block 4). 
Comparative system values are assigned to each level of detail under study. That is, if the 
comparative system is identified at system level, values are assigned to system level 
characteristics; if a comparative system is identified at a subsystem level, values are 
assigned to both system and subsystem level characteristics. Values assigned to 
comparative system are adjusted to account for differences in use profiles of the 
comparative system and new system alternatives. 
 



NAVAIR 00-25-406 

Version 15 
6 August 2004 42 

Identify Qualitative Supportability Problems. Examine each comparative system to identify 
qualitative supportability problems that should be prevented in the new system. Identify 
areas for improvement for future analysis. 

Determine Manpower, Cost, and Readiness Drivers (Block 5).  
Determine Supportability, cost, and readiness drivers of each comparative system. The 
determination is based on:  

• The design, operating, and support characteristics of the comparative system;  
• The values derived for these characteristics; and  
• Supportability problems.  

 
The supportability, cost, and readiness drivers identified for each comparative system are 
predictions of the new system drivers. These predictions are used to identify: 

• Areas for improvement,  
• Supportability design constraints, and  
• Candidates for tradeoff analyses.  

 
The drivers may be comprised of: 

• Specific logistics elements,  
• Specific support functions,  
• The operational scenario, and  
• Intended uses of the new system.  

 
Care must be taken to ensure that drivers are identified, rather than the effect of drivers. 
Performance of this task entails a cooperative effort from the other NAVAIR competencies 
with logistics element responsibilities, such as PMA-260 and NAES, Lakehurst for Support 
Equipment and PMA-205 for Training. That is, each LEM must identify supportability, cost, 
and readiness drivers within the specific element. The results of the Maintenance Planning 
and individual LEM studies is integrated by the Maintenance Planning program. 
 
Identify Unique System Drivers. Identify and document supportability, cost, and readiness 
drivers of unique subsystems in new system alternatives. A unique subsystem is one in 
which there exists no comparable subsystem. This task is performed only if unique 
subsystems have been identified. 
 
Identify Risks and Assumptions. Identify and document any risks and assumptions 
associated with the identification of:  

• Comparative systems;  
• The values assigned to: 

− Operating and support costs,  
− Logistic support resource requirements,  
− Reliability and maintainability, and  
− Readiness  
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of each comparative system; and Supportability, cost, and readiness drivers of each 
comparative system, new system alternatives, and unique subsystems.  

Risk analysis assesses the degree of similarity between the comparative systems and new 
system alternatives, the effect of incomplete or inaccurate data on predictions, and 
confidence level of predictions of supportability, cost, and readiness drivers. Assumptions 
are defined and retained for future analyses. 

Results are compiled and provide data for the initial generation of the Augmented LMI 
database that is developed in an Integrated Digital Environment (IDE) by the contractor 
with the data that is used in more than one instance tagged and coded and then stored in 
one location for use in all of its applications. 

Maintenance Planning Management Strategy (Blocks 6-11).  
The Maintenance Planning Management 
Strategy identifies Maintenance Planning 
objectives, Maintenance Planning tasks to 
be performed, the performing organization, 
the schedule defining when data and 
products are due, the cost of performing 
the tasks, and cost and readiness 
constraints of the proposed system. 
Develop a Maintenance Planning 
Management Strategy to reflect program 
milestones, schedules, and funding 
availability. Development of a Maintenance Planning Management Strategy is the first 
management action to occur in the Maintenance Planning program. Maintenance 
Planning tasks to be performed are identified prior to the preparation of any solicitation 
document containing Maintenance Planning task requirements.  
 
NAVAIR identifies the expected mission and functional requirements of the new system, 
resource constraints such as expected funding and schedule constraints, available data 
bases for use such as 3-M and MDS, and previously conducted analyses that are 
pertinent to the system. 

Prepare Maintenance Planning Objectives (Block 6).  
Inputs to Block 6 are shown in Figure 2-12. Inputs are Mission and Functional 
Requirements and Program and Schedule Resource Constraints. Maintenance Planning 
objectives are prepared based on the following factors. Gross estimates of R&M 
characteristics, O&S costs, logistic support resources, and readiness characteristics are 
used to identify the probable system design and to identify operational approaches. The 
probable design and operational approaches are used to identify the probable 
Maintenance Concept. Based on the probable design, operational approaches, and 
Maintenance Concept, Maintenance Planning objectives are prepared. 
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Identify Maintenance Planning Tasks (Block 7).  
Maintenance Planning tasks required to develop the Maintenance Concept and later the 
Maintenance Plan are identified based on Maintenance Planning objectives. Probable 
design and operational approaches, supportability characteristics, and available data are 
analyzed to ensure that the selected Maintenance Planning tasks are those that provide 
maximum impact on design.  

Performing Organization (Block 8) 
The organization to perform each Maintenance Planning task required to develop the 
Maintenance Concept and later the Maintenance Plan is identified. Training required to 
enable members of the selected organization to perform required Maintenance Planning 
tasks and analyses is determined. 

Estimated Costs (Block 9) 
The cost to perform each Maintenance Planning task required to develop the Maintenance 
Concept and later the Maintenance Plan is estimated and compared to program funding 
and schedule constraints. If the selected tasks are not cost effective, that is, if they exceed 
program funding and/or schedule constraints, the new system may require redesign and 
Maintenance Planning must be reiterated, beginning with identification of the probable 
system design. 

Determine Maintenance Planning Management Strategy (Block 10).  
After program funding and schedule constraints have been met, the Maintenance Planning 
Management Strategy is developed by the Maintenance Planning LEM. The Maintenance 
Planning Management Strategy is comprised of Supportability (S) objectives for the new 
system and proposed Maintenance Planning tasks developed. The Maintenance Planning 
Management Strategy is verified by assessing both the Supportability (S) objectives and 
the tasks required to meet these objectives. These objectives are examined to determine 
the cost effectiveness of the Maintenance Planning Management Strategy. The potential 
design impact of performing Maintenance Planning is defined.  
 
Policies for assessment and review of the Maintenance Planning program are established.  
 
A Maintenance Planning Management Strategy report is prepared. It defines the 
Maintenance Planning Management Strategy, Supportability objectives, Maintenance 
Planning tasks to be performed, Maintenance Planning review policies, and Supportability, 
cost, and readiness objectives (Block 11). 
 
NAVAIR updates the initial Maintenance Planning Management Strategy defined between 
the Initial Technology Review (ITR) and Alternate systems Review (ASR). The updated 
Maintenance Planning Management Strategy is refined between ASR and the Integrated 
Baseline Review (IBR) to reflect-program changes, modifications to schedules, and 
resource and funding availability. The potential design impact of performing Maintenance 
Planning is refined. Policies for assessment of the Maintenance Planning program are 
reviewed and updated. The Maintenance Planning Management Strategy report is 
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updated to reflect these changes. This updated Maintenance Planning Management 
Strategy documented and becomes part of the System Integration solicitation document. 
 
NAVAIR again updates the Maintenance Planning Management Strategy. The 
Maintenance Planning Management Strategy that was refined between ASR and IBR is 
updated again between IBR and SFR to reflect program changes, modifications to 
schedules, and resource and funding availability that occur between Critical Design 
Review (CDR) and Physical Configuration Audit (PCA). This updated Maintenance 
Planning Management Strategy is documented and becomes part of the System 
Demonstration solicitation document. 

Supportability, Cost, and Readiness Objectives (Block 11) 
Supportability, cost, and readiness data and Maintenance Planning tasks to be performed 
are based on the Maintenance Concept. Supportability, cost, and readiness data are used 
for the initial generation of the Augmented LMI database using the Integrated Digital 
Environment (IDE).  

Maintenance Planning Reviews Blocks 12 - 14 

Establish Review Procedures (Block 12).  
The Maintenance Planning LEM schedules and conducts a 
Maintenance Planning guidance conference following 
contract award to ensure a thorough and complete 
understanding of Maintenance Planning program 
requirements between NAVAIR and the contractor. At the 
conference, Maintenance Planning review policies are 
clarified and review procedures are established and 
documented. The contractor participates in NAVAIR 
conducted reviews that assess the achievement of 
supportability. These reviews include design reviews, 
program reviews, and Maintenance Planning reviews 
scheduled by NAVAIR and specified in the contract. The 
contractor schedules reviews with subcontractors and 
suppliers, as appropriate, and informs NAVAIR in advance 
of each review. 

Prepare Review Agendas (Block 13).  
Pertinent aspects of the Maintenance Planning program are examined at Systems 
Engineering (SE) Reviews, Design Reviews, and Maintenance Planning Reviews. These 
reviews are shown as sub-blocks under Block 13. The contractor prepares an agenda for 
NAVAIR approval prior to each scheduled review to address the following topics, at a 
minimum: 
 

• Maintenance Planning tasks conducted. 
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• Supportability assessment of proposed design features including supportability, 
cost, and readiness drivers and new or critical logistic support resource 
requirements. 

• Corrective actions considered, proposed, or taken, such as: 
− Support alternatives under consideration 
− System alternatives under consideration 

• Evaluation and tradeoff analysis results 
• Comparative analysis with existing systems 
• Design or redesign actions proposed or taken 
• Review of supportability design requirements and specifications. 
• Progress toward establishing or achieving supportability goals. 
• Maintenance Planning documentation required, completed, and scheduled. 
• Design, schedule, or analysis problems affecting supportability. 
• Status of previous action items. 
• Other topics and issues as appropriate. 

Prepare Review Minutes (Block 14).  
The review results are documented. Current status of action items are maintained. 
Maintenance Planning Review documentation includes all pertinent aspects of the 
Maintenance Planning program to a more detailed level than that covered at design and 
program reviews. Action items are tracked in accordance with the methods established in 
the Supportability Analysis Plan.  

Supportability Test and Evaluation Strategy (Blocks 15 - 20).  
The supportability test and evaluation 
program provides measured data for 
supportability design parameters for 
input into system level estimates of 
readiness, O&S costs, and logistic 
support resource requirements, 
expose supportability problems so 
that they can be corrected prior to 
deployment of the new system and 
demonstrate contractual compliance 
with quantitative supportability and 
supportability related design 
requirements. Systems Engineering 
disciplines must be coordinated to 
prevent duplication of tests and to 
maximize test program effectiveness. 
Reliability tests, maintainability 
demonstrations, publications 
validation and verification efforts, environmental tests, and endurance and durability tests 
are used to satisfy supportability assessment requirements. The test program establishes 
test conditions that maximize the utility of test results. Realistic test environments that 
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consider the intended operational environment and the intended logistic support resources 
(all elements of logistics) that will be available to operate and maintain the system after 
deployment are established. Test environments that simulate field environments are 
established. Known differences between the test and field environments must be 
accounted for in using test results to update system level projections for readiness, O&S 
costs, and logistic support resource requirements. Expected levels of maturation of 
supportability parameters must be applied to test and evaluation results. 

Develop Supportability Test and Evaluation Strategy (Block 15).  
A test and evaluation strategy is formulated to ensure that specified supportability design 
requirements are achieved, or achievable, for input into system test and evaluation plans. 
The test and evaluation strategy formulated is based on: 

• Quantified supportability requirements for the new system;  
• Supportability, cost, and readiness drivers; and  
• Supportability issues with a high degree of risk associated with them.  
 

Tradeoffs are conducted between planned test length and cost and the statistical risks 
incurred. Potential test program limitations in verifying supportability objectives, based on 
previous test and evaluation experience, and the resulting effect on the accuracy of the 
supportability assessment are documented. Upon approval, the strategy is incorporated 
into the system test and evaluation program and documented in a Supportability 
Assessment Plan. The Plan is stored in the Augmented LMI database using the Integrated 
Digital Environment (IDE). Maintenance Planning personnel ensure that Maintenance 
Planning requirements are evaluated and tested. This requires close coordination with the 
system test and evaluation program. 

Develop Supportability Objectives and Criteria (Block 16). 
Based on the Supportability Test and Evaluation Strategy, develop and document test and 
evaluation program objectives and criteria. Identify test resources, procedures, and 
schedules required to meet the objectives for inclusion in the coordinated test program and 
test and evaluation plans. The objectives and criteria provide the basis for ensuring that 
critical supportability requirements have been achieved within acceptable confidence 
levels. 

Develop Supportability Assessment Plan (Block 17).  
Develop the Supportability Assessment Plan which includes test and evaluation strategy, 
objectives, criteria, methods, resources, and schedules. The plan is updated and stored in 
the Augmented LMI database using the Integrated Digital Environment (IDE). In addition, 
the Plan is reviewed and approved by NAVAIR and incorporated into the system test and 
evaluation plan. 

Assess Tests and Evaluations (Block 18).  
Maintenance Planning personnel ensure that supportability requirements are evaluated 
and tested. This requires close coordination with the system test and evaluation program. 
Test results are analyzed to assess the achievement of specified supportability 
requirements for the new system.  
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Assess Achievement of Supportability Requirements. (Block 19)  
Determine the extent of improvement required in supportability design parameters 
necessary for the system to meet established goals and thresholds. Identify any areas 
where established goals or thresholds have not been demonstrated within acceptable 
confidence levels. Develop corrections for supportability problems uncovered during test 
and evaluation. These could include modifications to hardware, software, support plans, 
logistic support resources, or operational tactics. Update the support plan and logistic 
support resource requirements based on the test results. Quantify the effects of these 
updates on the projected cost, readiness, and logistic support resource parameters for the 
new system. The results of the tests and evaluations are documented. 

Develop Data Collection Plan (Block 20).  
Analyze existing maintenance data systems, defined in OPNAVINST 4790.2, to determine 
the amount and accuracy of supportability information that will be obtained on the new 
system or equipment item in its operational environment. Identify any shortfalls in 
measuring accomplishment against the supportability goals that were established for the 
new system, or in verifying supportability factors which were not tested during the 
acquisition phases of the item’s life cycle. Develop viable plans for obtaining required 
supportability data from the Fleet that will not be obtained through the maintenance data 
system. Conduct tradeoff analyses between cost, length of data collection, number of 
operational units from which to collect data, and statistical accuracy to identify the best 
data collection plan. Document the data collection plan by specifying details concerning 
cost, duration, method of data collection, operational units, predicted accuracy, and 
intended use of the data. 

Maintenance Planning Requirements 
During this phase, the program initiation sequence begins. Logistics capabilities are 
developed for each hardware alternative The following key products are produced in this 
phase. 

• Maintenance Planning Management Strategy 
• Supportability requirements for the SOW and/or SOO, Sections L&M 
• Supportability inputs for Program Management documentation 
• Design to requirements in the Design Specification 
• Inputs to Source Selection Plan 
• Maintenance Concept 
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CHAPTER 4 

DETAILED MAINTENANCE PLANNING  

4.0 MAINTENANCE PLANNING TASKS 
The development contractor that develops the system performs the following Maintenance 
Planning tasks. 
 

• Supportability Analysis Plan (Blocks 21 - 23) 
• Use Study (Blocks 24 - 25) 
• Standardization and Interoperability (S&I) (Blocks 26 - 30) 
• Comparative Analysis (Blocks 31 - 35) 
• New Technology (Blocks 36 - 38) 

 
NAVAIR uses the results of the analyses in Blocks 21 - 38 to establish Supportability 
Requirements (Blocks 39 - 45) for establishment of Maintenance Planning inputs to the 
development contract. 
 
Maintenance Planning then continues with the development of the Maintenance Plan. The 
development contractor that develops the system performs the following Maintenance 
Planning tasks. 
 

• Functional Analysis (Blocks 46 - 57) 
• Support Synthesis (Blocks 58 - 61) 
• Tradeoff Analysis (Blocks 62 - 87) 
• Initial Task Analysis (Blocks 88 - 91) 
• Preliminary Maintenance Plan (Blocks 92 - 93) 
• Analysis Candidates (Blocks 94 - 100) 
• R&M Analysis and FMEA (Blocks 46 - 57) 
• Hardware Functional Analysis (Blocks 101 - 116) 
• LOR Analysis (Blocks 117 - 119) 
• Task and Skills Analysis (Blocks 120 - 147) 
 

Sustained Maintenance Planning then begins and completes the analysis process by 
collecting real and applicable data from in-service fielded systems (Blocks 148 - 181) 
 
New system performance characteristics are established but actual design is still flexible. 
Debugging and major changes in configuration are taking place as analyses and tradeoff 
results determine the optimum design to meet the mission capability. The optimum design 
must meet supportability, cost, and readiness parameters. Support alternatives and 
support, design, and operations alternatives are being evaluated to determine the best 
support system for the optimum design. These evaluations are based on the initial 
Maintenance Concept developed in Block 1 and the evolving design data and tradeoff 
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results. All data generated from the analyses are documented in the Augmented LMI 
database that is developed in an Integrated Digital Environment (IDE) by the contractor 
with the data that is used in more than one instance tagged and coded and then stored in 
one location for use in all of its applications. 
 
New in the process is the use of sensitivity analysis to determine “Maintenance Plan 
drivers”. In developing the SM&R code, the maintenance planner will perform sensitivity 
analysis to determine which specific metrics drive the repair decision and the valid range 
for those metrics for the specific decision chosen. The ranges will be used in the 
operational phase to help determine when the repair decision needs to be reexamined. 
 
Management procedures have been established to ensure that the right information is 
available at the right time so that factually based decisions can be made. Maintenance 
Planning management is performed by NAVAIR. Maintenance Planning requires setting 
forth a Maintenance Planning Management Strategy in a Supportability Analysis Plan and 
conducting reviews, tests and evaluations of support concepts.  

Supportability Analysis Plan (Blocks 21 - 23).  
The contractor prepares the 
Supportability Analysis Plan in 
response to the solicitation document. 
The Supportability Analysis Plan 
developed, shown in the figure on the 
right, forms a part of the statement of 
objectives and statement of work 
following negotiation and contract 
award. Procedures for modifying the 
Supportability Analysis Plan to reflect 
program changes, test results, or 
Maintenance Planning task results are 
specified in the statement of work. The 
Supportability Analysis Plan includes 
the following information. 

Describe Supportability 
Analysis Program 
Requirements (Block 21). 
Describe how the Maintenance 
Planning program will be conducted to meet program requirements. The following 
paragraphs refer to the sub-blocks of Block 21. 

a. Develop a description of the Maintenance Planning program management structure. 
This includes the interrelationship between line, service, staff, and policy 
organizations. 

b. Identify each Maintenance Planning task to be accomplished and how each will be 
performed. 



NAVAIR 00-25-406 

Version 15 
6 August 2004 51 

c. Identify Maintenance Planning requirements for Government furnished 
equipment/material (GFE/GFM) and subcontractor/vendor furnished material 
including end items of support equipment. 

d. Provide the schedule with estimated start and completion dates for each 
Maintenance Planning program activity or task. Schedule relationships with other 
support program tasks and associated Systems Engineering activities are identified. 

e. Provide a description of how Maintenance Planning tasks and data will interface with 
other product support and system oriented tasks and data. This description includes 
analysis and data interfaces with the following programs, as applicable: 

• System and equipment design 
• Reliability 
• Maintainability 
• Human engineering 
• Standardization and Parts Control 
• System safety 
• Packaging, handling, storage and transportability 
• Initial provisioning 
• System and equipment testability 
• Survivability 
• Technical publications 
• Training and training equipment 
• Facilities 
• Support equipment 
• Test and evaluation 

f. Based on the new system development schedule provided by NAVAIR, Maintenance 
Planning task requirements, the Maintenance Planning schedule, and Maintenance 
Planning program interfaces, a schedule delineating estimated beginning and ending 
points for each Systems Engineering activity is developed. This schedule must 
demonstrate the relationship among each Maintenance Planning task and activity, 
each logistics program requirement, and each Systems Engineering program activity. 

g. Based on the Systems Engineering schedule a logistics program schedule is 
developed. 

h. Explain the Indentured Product Code (IPC) control numbering system to be used. 
i. Describe procedures for validating Augmented LMI data to include configuration 

control procedures. 
j. Provide the procedures to evaluate the status and control of each task, and  
k. Identify the organizational unit with the authority and responsibility for executing each 

task. 
l. Provide Work Breakdown Structure (WBS) identification of items upon which 

Maintenance Planning will be performed and documented as Maintenance Planning 
Candidates. 

m. Develop review procedures and methods to control and review released design 
information. Participation of key Maintenance Planning personnel in internal design 
reviews must be specified. The procedures define accept and reject criteria 
pertaining to supportability requirements, the method of documenting reviews, the 
types of documentation subject to review, and the degree of authority of the 
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contractor reviewing activity. 
n. Describe the procedures for updating and validating Augmented LMI data. 
o. Provide the procedures, methods, and controls for identifying and recording design 

problems or deficiencies affecting supportability, corrective actions required, and the 
status of actions taken to resolve the problems. Description of the data collection 
system to be used by the contractor to document, disseminate, and control 
Maintenance Planning and related design data. The method by which supportability 
design requirements are disseminated to designers and associated personnel. The 
method by which supportability design requirements are disseminated to 
subcontractors and the controls levied under such circumstances. Government data 
to be furnished to the contractor. 

Supportability Analysis Plan (Block 22) 
A S Analysis Plan that identifies and integrates all Maintenance Planning tasks, identifies 
management responsibilities and activities, and describes the approach for accomplishing 
analysis tasks is developed.  

Government Approval (Block 23) 
The S Analysis Plan is submitted to NAVAIR for approval. After approval, the S Analysis 
Plan is updated, based on analysis results, program schedule modifications, and program 
decisions. 

Use Study (Blocks 24 - 25).  
An initial Use Study was performed earlier 
by NAVAIR as described in Block 1. This 
initial Use Study developed in Block 1 
serves as the basis for Maintenance 
Planning and readiness analyses for the 
new system and provides the framework upon which the support system must be 
developed. The Use Study is updated by the contractor to provide more detailed 
information by performing the actions described in Blocks 24 and 25. 

Quantify and Document Supportability Factors (Block 24).  
Update the Use Study to establish qualitative and quantitative supportability factors 
required for readiness and support resource projections. These factors include: 

• Mission frequency and duration,  
• Number of systems supported,  
• Deployment scenarios, and  
• Environmental requirements. 

 
Identified supportability factors are comprised of: 

• Mobility requirements,  
• Mission frequency,  
• Mission duration,  
• Basing concepts,  
• Anticipated service life,  
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• Interactions with other mission and/or support systems,  
• Operational environment,  
• Human capabilities, and  
• Human limitations.  

 
The resulting quantitative data is documented in Block 44. These data include new system 
operating requirements, comprised of: 

• Missions per unit time,  
• Mission duration, and mission measurement base (days, hours, firings, flights, and/or 

cycles);  
• Number of systems supported;  
• Allowable maintenance periods;  
• Environmental requirements; and  
• For equipment acquisitions only transportation factors comprised of transport mode 

type, time and schedule, quantity to be transported, and destinations. 
 
The most probable and worst case scenarios for both peacetime and wartime employment 
of the new system are considered. The analyses is updated on a system level and 
documented in a Use Study Report. 

Conduct Field Visits (Block 25). 
Conduct field visits to operational units and support activities that most closely represent 
the planned operational and support environment for the new system. Assess existing 
capabilities, resources, and problems that the operational units and maintenance activities 
may have in supporting the new system. 

Standardization & Interoperability (S&I) (Blocks 26 - 30).  
Conduct Standardization and 
Interoperability (S&I) analyses 
(Blocks 26 - 30). Existing logistic 
support resources are used to 
reduce life cycle cost, enhance 
readiness, and minimize the 
impact of introduction of the new 
system. Existing items are used 
to avoid the development costs that would be incurred to develop new items and the cost 
to develop new training programs.  
 
Support system standardization requirements include standard software language and use 
of standard multi-system test equipment. Standardization requirements and constraints 
are identified and documented. Supportability design requirements to achieve the benefits 
from support system standardization are established prior to initiation of the design effort 
so that the cost of redesigning to meet requirements can be minimized.  
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Existing logistic support resources are identified using DoD and Navy handbooks, 
catalogs, and registers that identify available support equipment; test, measurement and 
diagnostic equipment; tools and tool kit contents; and personnel skills.  
 
Field visits conducted as part of the Use Study and described in Block 25 are used to 
identify existing capabilities and resources available to support the new item. 
Standardization through mission hardware and software Standardization Programs and 
Parts Control Programs minimize equipment and parts proliferation, reduce life cycle 
costs, increase system readiness, and increase standardization and interoperability.  
 
Because of the impact of standardization on mission performance, reliability, 
maintainability, safety, quality, and survivability, the standardization program includes 
participation from Maintenance Planning activities as well as the other Systems 
Engineering disciplines.  
 
Standardization approaches begin after the System Requirements Review (SRR) and are 
finished before the System Functional Review (SFR). If the standardization effort is 
included as a separate contract requirement, then only the outputs of the standardization 
program are used. The standardization program provides the required data. This 
requirement must not duplicate the requirements of the standardization program. 
Standardization requirements are not established on poor performance items or items that 
can be significantly improved. 

Identify S&I Benefits (Block 26).  
Based on existing logistic capabilities and resources available to support the new system 
identified as a result of the Use Study (Block 24), planned logistic resource developments 
provided by NAVAIR, and new system alternatives under consideration, existing and 
planned logistic support resources that can be used in the development of each new 
system alternative are identified. Existing and planned logistic support resources include 
Maintenance Planning, manpower and personnel, supply support, support equipment, 
support equipment logistics (all logistic elements), technical data, training and training 
support, computer resources support, facilities, PHS&T, and design interface.  

Quantify S&I Design Constraints (Block 27).  
Based on standardization program and mission hardware and software standardization 
requirements provided by NAVAIR, supportability standardization design constraints that 
will become program constraints are defined in quantitative terms for only those logistic 
support resources that can benefit new system item alternative development. Quantitative 
supportability and supportability design and program constraints are documented. 
Program constraints are those that adversely affect cost, manpower, personnel, and/or 
readiness.  
 
Update (in quantitative terms) impacts resulting from the use of those logistic support 
resources. Logistic support resources may become constraints due to cost, manpower, 
personnel, readiness, or support policy considerations and benefits. Identify any risks 
associated with each constraint established. For example, known or projected scarcities, 
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and developmental (unproven) logistic support resources would represent possible risk 
areas when updating standardization constraints. The Maintenance Planning LEM 
ensures that these updated constraints are incorporated into the mission hardware and 
software standardization program, the parts control program, and system tradeoff studies. 
Care must be taken not to duplicate analysis performed under the standardization 
program. The results of this analysis are documented. 

Identify Interchangeability and Replaceability Requirements.  
The contractor is responsible for integrating and implementing an acceptable 
interchangeability and replaceability (I&R) program. The I&R program applies to 
aerospace vehicles that are peculiar and must be integrated to provide an operational 
weapon capable of effectively meeting the established performance requirements. These 
requirements are established to promote easy and rapid assembly of controlled items 
manufactured by one or more sources, minimize logistic requirements, ensure usable 
parts, and conserve resources. 

Identify S&I Risks (Block 28).  
Based on the supportability standardization design constraints, risks associated with each 
constraint are identified and documented.  
Risks are identified and documented for those items that are projected to be in short 
supply compared with the demand for them. Risks are identified and documented for 
logistic support resources that are being developed for future use. 

Document S&I Information (Block 29).  
Based on the supportability standardization design and program constraints and risks, 
resulting supportability, cost, and readiness standardization design and program 
constraints are documented and provided to the formal mission hardware and software 
standardization program. Constraints are provided at the System level. 

Identify S&I Approaches (Block 30).  
Based on documented standardization program and design constraints, mission hardware 
and software standardization approaches that reduce cost, increase readiness, and/or 
minimize the impact of introduction of the new system, are identified and documented at 
the System level. 

Standardization & Interoperability (S&I) Products. 
Documented supportability standardization program and design constraints, risks 
associated with each constraint, supportability, cost and standardization design and 
program constraints, and beneficial supportability standardization approaches are 
provided to NAVAIR for approval. After NAVAIR comments are incorporated and the 
documents are approved, they are used to Establish Supportability Requirements in Block 
44. 
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Comparative Analysis (Blocks 31 - 35).  
A comparative analysis of the new 
system with a Baseline Comparison 
System (BCS) is conducted. This 
analysis projects the new system’s:  

• Supportability related 
parameters;  

• Qualitative supportability 
problems to be avoided; and  

• Supportability, cost, and readiness drivers.  
These projections are used to identify:  

• High failure rate potential of subsystems and components; 
• Major downtime contributors;  
• Design features that enhance supportability; 
• Potential supportability problem areas to include design features which degrade 

supportability;  
• Design concepts with potential safety or human factors impacts;  
• Gross requirements for logistic support resources; 
• Design, operational, and support concepts that drive support requirements, 

operating and support costs, and achieved readiness levels of the system.  
The results are compiled in a comparative analysis report and retained in Block 44 and in 
the Augmented LMI database using the Integrated Digital Environment (IDE). 

Develop Baseline Comparison System (BCS) (Block 31).  
To identify potential BCSs, perform a data review of current operational systems to identify 
systems and subsystems that can be used for comparison with the new system 
alternatives.  
 
Variances in operational employment concepts and in support system concepts require 
separate BCSs that account for these variances. Thus, a range of BCSs may be identified 
to enable comparison among design, operational employment, and support system 
concepts.  
 
Additionally, the BCS may be a composite of elements from different existing systems. A 
composite BCS must represent clearly the design, operation or support characteristics of 
the new system alternative. The level of detail to describe the BCS is identified by NAVAIR 
and is dependent on the acquisition program. Between ASR and SRR, system level BCSs 
are identified. A subsystem level BCS may be possible if a specific subsystem (e.g., 
engine) is identified as Government furnished equipment. 
 
BCSs are generally established at the System Level between the Alternate System 
Review (ASR) and Integrated Baseline Review (IBR). The level of detail required in 
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describing current operational systems, subsystems, and equipment items for comparative 
purposes will vary depending on the amount of detail known on the new system’s design, 
operational, and support characteristics and the accuracy required in the estimates for new 
system parameters. Between the Alternate System Review (ASR) and Integrated Baseline 
Review (IBR) only a general level comparative system description is established (e.g., 2-
digit WUC). When more detail and accuracy are required, then the requirements are 
iterated again to lower indenture levels (4 and 5 digit WUCs).  
 
Based on current, comparable, operational, existing systems, subsystems, equipment, 
and/or components and descriptions of new systems that are being considered for 
development, new system alternatives are identified.  
 
If those new system alternatives vary significantly from any one current existing system in 
design, operation, and/or support concepts, then different current, comparable, 
operational, existing systems that can be used for comparison of those concepts are 
selected.  
 
If those new system alternatives vary significantly from any one current operational system 
for comparison parameters of interest, including but not limited to: 

• Supportability,  
• Manpower,  
• Cost,  
• Readiness,  
• Failure Rates,  
• Downtime,  
• Design Features,  
• Safety,  
• Human Factors, and/or  
• Gross Logistic Support Resource Requirements,  

then different existing systems are used that address each respective parameter of 
interest.  
 
If new system alternatives do not vary significantly from an existing system and if different 
existing systems are not required to adequately compare all parameters of interest, then 
the existing hardware, operational, and support systems that can be used for comparative 
purposes are identified.  
 
For comparative purposes, supportability parameters comprised of: 

• O&S costs,  
• Logistic support resources requirements,  
• R&M values, and  
• Readiness values  

are identified for each current existing system.  
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Based on the current, comparable, operational, existing systems thereby identified, a BCS 
is developed and documented.  
 
If elements from different existing systems are required to describe the new system in 
terms of design, operation, and/or support concepts, then a composite BCS based on 
those respective concepts is developed.  
 
If elements from different existing systems are required to describe the new system in 
terms of the comparison parameters of interest (supportability, manpower, cost, readiness, 
failure rates, downtime, design features, safety, human factors, and/or gross logistic 
support resource requirements), then a different BCS for each comparison parameter of 
interest or a composite BCS that combines the respective comparison parameters from 
different existing systems is developed.  
 
Previously developed BCSs that are relevant to the new system developed in Block 2 are 
assessed.  
 
If applicable, previously developed BCSs are used for development of the BCS and/or 
composite BCS.  
 
The developed BCS and/or composite BCS is used to identify supportability, cost, and 
readiness drivers for each new system alternative for the following cases:  

• The BCS is similar in all respects to the new system;  
• A different BCS is required for any comparison parameter (supportability, 

manpower, cost, readiness, failure rate, downtime, design features, safety, human 
factors, and gross logistic support resource requirements);  

• A composite BCS is required to describe different design, operational, and/or 
support concepts; and  

• Different composite BCSs are required to describe all comparison parameters. 

Develop BCS Comparative Parameters (Block 32).  
Based on the identification of the BCS, and existing system and subsystem supportability 
values resulting from previous studies, BCS comparative parameters are developed.  
 
Parameters are developed for each BCS case described above.  
 
Parameters are comprised of  

• O&S costs,  
• Logistic support resource requirements,  
• R&M values, and  
• Readiness values.  

 
Based on the use profile of the new system resulting from the Use Study, the supportability 
parameters developed for each BCS are adjusted to account for differences between use 
of the current existing comparative system and the new system. 
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Identify Risks and Assumptions (Block 33).  
Identify and document risks and assumptions associated with using current operational 
systems and their associated parameters for comparative purposes, including but not 
limited to: 

• Low similarity between design, operation, and/or support concepts for the new 
system and existing comparable systems; 

• Lack of accurate data on new system alternatives and/or existing systems; and 
• Environmental and operational differences that require adjustments in 

supportability, cost, and readiness values when composite BCSs are used. 

Identify Qualitative Supportability Problems (Block 34).  
Qualitative supportability problems on existing systems that are to be avoided on the new 
system are identified, analyzed, and documented in Block 44 and in the Augmented LMI 
database using the Integrated Digital Environment (IDE).  
 
Qualitative supportability problems to be considered for elimination include at least:  

• Modifications to hardware, software, support plans, logistic support resources 
and/or operational tactics requiring corrective action; 

• Interface problems between design concepts and operators, maintainers, and 
support equipment;  

• Technical design problems with diagnostic features, electromechanical interfaces, 
reliability estimates, item functions, adjustment and/or calibration requirements, and 
connector and pin assignments;  

• Manpower requirements and skill level demands;  
• Logistic support system parameters (such as high resupply or awaiting 

maintenance times); and  
• High cost items, performance and support requirements, schedule constraints, and 

skill requirements. 

Update Manpower, Cost, and Readiness Drivers (Block 35).  
Based on new system alternatives, current comparable systems, and BCSs identified 
above, current existing system and BCS supportability comparison parameters, risks 
associated with comparing the new system to composite BCSs, and quantitative problems 
that are to be avoided on the new system, manpower, cost, and readiness drivers for each 
BCS are identified and documented in Block 44 and the Augmented LMI database using 
the Integrated Digital Environment (IDE).  
 
BCS drivers are used to identify supportability design constraints that are formulated to 
achieve new system supportability improvements.  
 
BCS problems are identified and are used to develop approaches to eliminate and/or 
reduce resultant new system problems.  
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Supportability, cost, and readiness drivers are determined and documented for each 
comparative system for each new system design, operation, and support concept 
alternative.  
 
Based on these drivers, adjusted by the results of the Use Study (Block 24), and 
accounting for risks, assumptions, and problems to be avoided; supportability, cost, and 
readiness drivers for each new system alternative are determined from perspectives 
including but not limited to: 

• Specific logistics elements,  
• Support functions,  
• Missions,  
• Operational scenarios, and  
• Operational requirements  

ensuring that drivers, rather than their effect are identified.  
 
Analyses conducted are performed by appropriate specialty areas: 

• Manpower, personnel, and training analyses are performed by human engineering 
and training specialists;  

• Maintainability comparisons are made in the maintainability program providing 
Design Interface to coordinate with the Maintenance Planning LEM.  

 
Supportability, cost, and readiness drivers are also identified and documented in Block 44 
and in the Augmented LMI database using the Integrated Digital Environment (IDE) for 
new systems for which there are no current, existing, operating, comparable systems. 
 
Performance of this task entails a cooperative effort with the logistics element programs. 
That is, each NAVAIR LEM identifies supportability, cost and readiness drivers within the 
specific element. The results of the individual logistics studies is integrated by the 
Maintenance Planning program. 

Document Manpower, Cost, and Readiness Drivers.  
Existing systems and subsystems useful for comparative analyses, existing system O&S 
costs, logistic support resource requirements, R&M values, and readiness values, BCSs, 
and composite BCSs, BCS O&S costs, logistics support resource requirements, R&M 
values, readiness values, risks and assumptions associated with the use of composite 
BCSs and their associated parameters, and qualitative problems extant on BCSs that are 
to be avoided on the new system and supportability, cost, and readiness drivers for each 
BCS, new system based on a BCS, and new system for which no BCS exists are provided 
to NAVAIR for approval. After NAVAIR comments are incorporated and the documents are 
approved, they are used to develop technological opportunities, to establish supportability 
design factors, and to identify functional requirements, and for supportability test, 
evaluation, and verification. 
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New Technology (Blocks 36 - 38).  
Design personnel, in conjunction with 
supportability specialists, identify 
potential technological approaches to 
achieve new system supportability 
improvements. Technological 
approaches identify the expected affect of improvements on supportability, cost, and 
readiness values so that supportability design objectives for the new system item can be 
established as shown in Figure 2-12 and as repeated her in the figure above. 

Establish Supportability Improvement Objectives (Block 36).  
New system design improvements, new system technological advancements, and logistic 
element design improvements are identified for all logistic elements including support for 
support equipment based on: 

• Supportability, cost, and readiness values (current, existing, comparable system 
O&S costs, logistic support resource requirements, and R&M and readiness 
values),  

• Qualitative supportability problems extant on BCSs that are to be avoided on the 
new system,  

• New system and BCS supportability, cost, and readiness drivers, and  
• Reliability, maintainability, and support system design approaches for the most 

current level of development systems and equipment.  
 
Particular attention is to be devoted to the application of technological advancements to 
new system drivers and areas where qualitative problems were identified on BCSs.  
 
Improvements are developed at the System level and are prioritized based on the 
contribution of each improvement to system and subsystem level supportability values.  
 
Improvements that can be achieved in supportability, cost, and readiness values are 
estimated for new system design improvements and new system technological 
improvements that have the potential for reducing logistic support resource requirements 
and costs and/or enhancing system readiness.  
 
Identified logistic element design improvements that can increase support system 
effectiveness and/or enhance new system readiness together with estimated 
improvements in supportability, cost, and readiness values are used to establish and 
document new system supportability improvement objectives. 
 
Update the information available on new technology and state-of-the-art hardware and 
software to update technological advancements that can be exploited for the new system. 
Update the advancements that have potential to significantly increase supportability of the 
new system. Based on this update, estimate the supportability, cost, and readiness 
improvements achievable for the new system and update supportability improvement 
objectives. Additionally, update the assessment state-of-the-art support systems. Update 
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the identification of logistic element design improvements for the new system that increase 
support system effectiveness and enhance readiness. Update the areas to be covered 
including Maintenance Planning; manpower and personnel; supply support; support 
equipment; technical data; training and training devices; computer resources support; 
facilities; packaging, handling, storage and transportation; and reliability and maintainability 
interface. 

Identify Approaches, Impacts, and Design Risks (Block 37).  
Based on the established supportability improvement design objectives and available 
technology evaluations and technology improvements in the Functional Area Analysis, 
Analysis of Alternatives (AoA), and Technology Development Strategy (TDS), 
development approaches and evaluation approaches that are required to verify the 
supportability design improvement potential are identified and documented in Block 44 and 
the Augmented LMI database using the Integrated Digital Environment (IDE).  
 
The effect of improvement on new system supportability, cost, and/or readiness values is 
identified and documented in Block 44 and the Augmented LMI database using the 
Integrated Digital Environment (IDE) as cost impacts, including additional funding 
requirements and new system development schedule impacts.  
 
Risks associated with established supportability improvement design objectives are 
established and documented in Block 44 and the Augmented LMI database using the 
Integrated Digital Environment (IDE). 

Establish Supportability Design Improvements (Block 38).  
Based on the established and documented supportability design improvement objectives, 
identified and documented evaluation and development approaches, identified and 
documented implementation schedule and cost impacts, and identified and documented 
design risks; supportability design improvements are established, documented in design 
specifications, and updated as the new system becomes better defined. 
 
From the updated design opportunities and recommended logistic element design 
improvements, NAVAIR establishes supportability design improvements for the new 
system. The design improvements are updated as new system alternatives become better 
defined. These objectives become part of the design specification. The risks involved with 
each objective are updated and the identification of the cost and schedule impacts of 
implementing the objectives on the overall development program are updated. 
Additionally, development and evaluation procedures required to implement and verify the 
design improvements are updated. These updated data are documented in the 
Augmented LMI database using the Integrated Digital Environment (IDE). 
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Supportability Requirements (Blocks 39 - 45).  
Supportability requirements governing 
development of the new system are 
established. Established supportability 
requirements include supportability 
objectives and thresholds and 
qualitative and quantitative 
supportability constraints derived from 
the established supportability objectives and thresholds, and included in new system 
supportability approval documents, specifications, requirements documents, and 
contracts. Supportability requirements are established based on Figure 2-12, Blocks 39 - 
50 repeated in the figure above and the requirements of this paragraph. 

Establish Supportability, Cost, and Readiness Objectives (Block 39). 
Based on a description of new system alternatives and supportability objectives, 
quantitative data pertaining to the use of the new system, supportability standardization 
design constraints, new system and BCS supportability, cost, and readiness values, and 
technological opportunities, supportability, cost, and readiness objectives for the new 
system item are established and documented.  
 
Based on established supportability objectives and previously identified risks (including at 
least standardization risks and risks and assumptions associated with using current 
operational systems and their associated parameters), the risks and uncertainties involved 
in achieving the objectives established are identified and documented. These objectives 
are subject to tradeoffs to achieve the most cost-effective solution to the mission 
capability.  

Identify Risks (Block 40) 
Based on all risks associated with established supportability design objectives, 
supportability risks associated with new technology planned for the new system item are 
identified and documented in the Augmented LMI database using the Integrated Digital 
Environment (IDE). 

Identify Quantitative Supportability Characteristics (Block 41).  
Identify quantitative supportability characteristics. Supportability characteristics are 
expressed in terms of feasible support concepts, reliability and maintainability, system 
readiness, operation and support costs, and logistic support resource requirements.  
For those variables identified and documented that have a high degree of risk and the new 
system supportability, cost, and readiness drivers that drive the supportability, cost, and/or 
readiness of the new system item, a sensitivity analysis is conducted.  
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Sensitivity Analysis (Block 42).  
The sensitivity analysis determines the amount by which a given parameter can be in error 
before the decision alternative generated as a result of that parameter value will no longer 
be superior to other alternatives.  
 
Quantitative supportability characteristics are identified and documented based on the 
sensitivity analysis conducted and the established supportability, cost, and readiness 
objectives. Trigger bands for decision drivers are identified and documented. 

Data Rights (Block 43).  
Hardware or software, for which the Government may not have full design rights due to 
regulations or laws limiting the information the contractor must furnish because of 
proprietary considerations, are identified. Include alternatives and cost, schedule, and 
function impacts. 
 
Quantitative supportability parameters are identified for both peacetime and wartime 
conditions, and include feasible support concepts and the supportability parameters 
initially identified for current systems (O&S costs, logistic support resource requirements, 
R&M values, and readiness values). 

Establish Supportability Design Constraints (Block 44).  
The supportability objectives that were established and quantified are allocated and/or 
translated to supportability thresholds.  
 
Supportability objectives established between the Alternate System Review (ASR) and the 
Integrated Baseline Review (IBR) are based on the results of mission and support system 
definition tasks. Those supportability objectives are subjected to tradeoff analyses and 
achieve the most cost effective solution to meet the logistic requirements established by 
the mission capability.  
 
Between the Integrated Baseline Review (IBR) and the System Functional Review (SFR), 
thresholds that represent minimum acceptable values, as described below in this 
paragraph, are established that are not subject to tradeoff analyses.  
 
Objectives and thresholds are established, documented, and included in new system 
specifications as supportability constraints.  
 
Based on the identification of supportability design factors associated with GFE and/or 
GFM and administrative and logistic delay times that cannot be controlled by the 
contractor, supportability objectives and thresholds are adjusted so that new system 
development constraints reflect only those values attributable to the new system and not 
those values resulting from combining new system values and GFE and/or GFM values.  
 
For example, if the overall threshold for manpower is 100 manhours/system/year, and a 
government furnished subsystem requires 25 manhours/system/year, then the contract 
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should reflect a threshold or 75 manhours/system/year for performing activity developed 
hardware.  
 
This translation from supportability objectives and thresholds to specification requirements 
as constraints is also applied to readiness parameters.  
 
Design rights data limitations are identified and documented for all hardware and/or 
software for which the government will not or may not have full design rights. Efforts to 
eliminate the constraints imposed by regulations and/or laws limiting the information the 
contractor must furnish because of proprietary and/or other source control considerations 
are identified, initiated, and documented. Alternatives to selecting new systems that have 
design rights data limitations are identified and documented.  
 
Impacts of selecting either the alternatives or the new system items that have design rights 
data limitations. Impacts address cost and schedule variations and functions performed by 
the hardware items resulting from choosing design rights data limited items and/or the 
alternatives.  
 
Quantitative supportability constraints for the new system item are established and 
documented as described above in Block 44.  
Quantitative supportability constraints are comprised of at least: 

• Operational data, . 
• R&M characteristics,  
• Operational and maintenance level requirements,  
• Scheduled inspection and mission profile change requirements,  
• Manpower and skill requirements, and  
• Standardization and Interoperability requirements.  

Operational data are comprised of: 

• Annual Operating Requirements (AOR), 
• Annual number of missions, 
• Annual operating days,  
• Mean mission duration,  
• Mode of transport,  
• Total systems supported,  
• Crew size, and  
• The number of operating locations.  

R&M characteristics are comprised of both the Minimum Acceptable Values (MAVs) and 
Best Operational Capability (BOC) values for: 

• Mean Time Between Failures (MTBF),  
• Mean Time Between Maintenance Actions (MTBMA),  
• Mean Time To Repair (MTTR),  
• Mean Active Maintenance Downtime (MAMDT),  
• Maximum Time To Repair,  
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• Percentile,  
• Inherent Availability (Ai),  
• Achieved Availability (Aa), and  
• Operational Availability (Ao).  

Operations and maintenance level requirements are comprised of: 
• Maintenance level,  
• Number of systems supported,  
• Unscheduled maintenance comprised of Mean elapsed time and mean manhours, 
• Maximum time to repair,  
• Percentile, 
• Manhours per operating hour and 
• Annual manhours for both scheduled and unscheduled maintenance, and 
• Turnaround times comprised of both mean elapsed time and mean manhours 

Scheduled inspections and mission profile change are comprised of: 

• Operation/maintenance level and mean elapsed time and  
• Mean manhours for: 

Β Daily,  
Β Preoperative,  
Β Post-operative, and  
Β Periodic inspections and for mission profile changes.  

Manpower and skill requirements are comprised of: 

• Operations/maintenance level,  
• Skill Specialty Code,  
• Skill level,  
• Quantity skill specialty code available, and  
• Annual manhours.  

Standardization and interoperability requirements are comprised of: 

• Item name,  
• Number type,  
• National Stock Number (NSN), and 
• Contractor and Government Entity (CAGE) code. 

Review the supportability, cost, and readiness objectives and establish supportability, cost, 
and readiness goals and thresholds for new system alternatives. Goals and-thresholds are 
not subject to tradeoff. Thresholds represent minimum essential levels of performance that 
must be satisfied at specific points during the acquisition. Supportability goals and 
thresholds identified in this task are translated into supportability design requirements for 
inclusion in the system, subsystem, or support system specification in compliance with the 
contract. NATO constraints as required by Block 45 are updated. Results of this task are 
documented in the Augmented LMI database using the Integrated Digital Environment 
(IDE).  
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The supportability objectives, goals, and thresholds identified above are allocated and 
translated into supportability requirements for inclusion in system, subsystem, or support 
system specifications. This translation from supportability objectives, goals, and thresholds 
to specification requirements is important for the definition of readiness parameters. A 
technical report is prepared documenting the updated results of this task. 

NATO Standardization (Block 45).  
Supportability constraints are comprised of: 

• Standardization and/or interoperability constraint that precludes adoption of a 
NATO system item to satisfy the mission need;  

• Qualitative constraints;  
• Design rights data limitations as defined below; and  
• Quantitative constraints as defined above.  

Augmented LMI.  
The Maintenance Planning LEM initiates Operations and Maintenance Requirements for 
the Augmented LMI database using the Integrated Digital Environment (IDE) with the data 
generated.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

S Requirements
OPERATIONAL1 R&M3 MAINTENANCE

LEVEL1,5
MANPOWER      S&I9

AOR
ORI
Annual # missions
Annual operating 

days
Mode of transport2

Crew size
Number of operating 

locations

MTBF
MTBMA
MTTR
MAMDT
Maximum
time to
repair4

Ai
Aa
Ao

Number of
systems supported
Unscheduled
maintenance6

Maximum time to
repair4

MH/FH7

Annual MH
TAT6

Scheduled
Maintenance6

Daily
Preoperative
Postoperative
Periodic
Mission profile 
change

Skill8
 NEC
 Skill level
 Quantity NEC

available
 Annual MH

Item name
NSN
CAGE Code

1. Developed from Use Study.
2. Rotary wing, equipment level and non-aircraft applications only.
3. Both minimum acceptable values and best operational capability required.
4. Percentage of maintenance actions that must not exceed maximum time to repair

is also required.
5. All data in this column are required for each maintenance level.
6. Mean elapsed time and mean man-hours.
7. Scheduled and unscheduled (MH/OH for SE and non-aviation equipment).
8. Required for each skill at each maintenance level.
9. Developed from standardization analyses (S&I, I&R, Parts Management Program,

Standardization Program).

Table 1
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Supportability (S) Requirements consolidate pertinent information relating to the 
anticipated operation of the system, the environment in which the system is to be operated 
and maintained, and allocation of system maintenance requirements. Such data are 
shown in Table 1. 
A separate Supportability (S) Requirements table is prepared for the system and for each 
subsystem for which maintenance requirements are to be imposed. Government furnished 
equipment is also included.  
 
The data to be specified in Supportability (S) Requirements, to the extent possible, cover: 

• Probable design characteristics,  
• Maintenance Concepts, and  
• Operational approaches for the new system and  
• Gross estimates of reliability and maintainability values,  
• Operating and support costs,  
• Logistic support resources, and  
• Readiness characteristics of each design and operational approach.  

 
Supportability (S) Requirements provide input to future analyses and provide the basis for 
the Augmented LMI database using the Integrated Digital Environment (IDE). 
Supportability (S) Requirements become part of the statement of work if a contract is 
awarded to perform Maintenance Planning and is updated as a result of future analyses. 
 
Maintenance Planning tasks performed are iterative. Generally, the Maintenance Planning 
tasks performed between ASR and IBR are performed at the system level while the tasks 
between IBR and SFR are performed at the subsystem level. 
 
The new system design is only conceptual between ASR and IBR. While the design is still 
in its formative stage there is ample opportunity to identify new system alternatives, 
conduct tradeoffs, and influence design from a Maintenance Planning standpoint. To 
achieve this the following analyses, illustrated and described in step-by-step detail in 
Figure 2-12 are conducted. 

• Functional Analysis (Blocks 46 - 57) 
• Support Synthesis (Blocks 58 - 61) 
• Tradeoff Analysis (Blocks 62 - 87) 
• Initial Task Analysis (Blocks 88 - 91) 
• Preliminary Maintenance Plan (Blocks 92 - 93) 
• Analysis Candidates (Blocks 94 - 100) 
• R&M Analysis and FMEA (Blocks 46 - 57) 
• Hardware Functional Analysis (Blocks 101 - 116) 
• LOR Analysis (Blocks 117 - 119) 
• Task and Skills Analysis (Blocks 120 - 147) 

 
Performance of these analyses requires utilization of the results from preceding analytical 
efforts. Data on existing systems, support systems, and operational scenarios are also 
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considered. An analytically based support concept is developed, and planning is begun for 
future test and evaluation of support concepts. 

Functional Analysis (Blocks 46 - 53).  
This task identifies the operations and support 
functions that must be performed for each system 
alternative under consideration between IBR and 
SFR. Later in the acquisition process, the tasks 
and skills required to operate and maintain the 
new system are identified based on these 
functions. The analyses required to identify the 
operations and support functions are iterative and 
coincide with critical design decisions to ensure 
development of a system that achieves the best 
balance among cost, schedule, performance, and 
supportability. System redesign may be required 
based on the results of this task. Other Systems 
Engineering programs provide a significant input 
to the functional requirements identification 
process. The NAVAIR Maintenance Planning 
LEM ensures the consideration of the functional 
requirements developed by the appropriate specialty areas. Functions that the support 
system must perform are determined, analyzed, and updated. The specific functional 
requirements for maintenance, including at least the requirements to  
 
Access, Inspect, Preserve, 
Adjust, Install, Rebuild, 
Align, Lubricate, Repair, 
Calibrate,  Mission profile change, Replace, 
Disassemble, Overhaul, Service, 
Assemble, Package, Test, 
Fault locate, Unpackage, Prepare for transport, and 
  Transport 
 
are the basis for logistic element functional requirements. Functional requirements are 
stated for each logistic element and are based on maintenance requirements. 
Maintenance requirements are categorized as either preventive maintenance, corrective 
maintenance, servicing, or calibration requirements. Except for some servicing and 
calibration categories, maintenance requirements are traceable to a Failure Mode and 
Effects Analysis (FMEA). Together with the corresponding reliability and maintainability 
analysis, FMEA is the starting point for the analysis required to develop maintenance 
requirements and tasks. Identification of the operating and maintenance functions for the 
new system item shall coincide with critical design decisions at the subsystem level to 
ensure development of a system that achieves the best balance among cost, schedule, 
performance, and supportability. Special emphasis is placed on functional requirements 
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that are supportability, cost, or readiness drivers for the new system or equipment, or that 
are new functions that must be performed based on new design technology or new 
operational concepts. Identification of functions that are drivers provides for new support 
approaches and/or design concepts to enhance the supportability of the new system. 
Identification of functional requirements provides for assessment of potential supportability 
risks. 

Identify Functions (Block 46).  
Identify and document the functions that must be performed for the new system to be 
operated and maintained in its intended operational environment for each system 
alternative under consideration. These functions are identified to a level commensurate 
with design and operational scenario development, and shall include both peacetime and 
wartime functions.  
 
For consistent identification of system functions and equipment and for tracking failure 
modes, the contractor should adhere to a coding system based on the hardware 
breakdown structure, work unit code numbering system of the NAVAIR WUC Guide for 
Aeronautical Equipment, or other similar uniform numbering system. The coding system 
must be consistent with the reliability and functional block diagram numbering system to 
provide complete visibility of each failure mode and its relationship to the system. The 
Indentured Product Code (IPC) is an identifier assigned to the components and/or items 
that comprise the system and is used for documentation purposes. IPCs are assigned 
during the Technology Development Phase to document functions, functional failures, 
FMECA, and Reliability predictions and are documented in the Augmented LMI database 
using the Integrated Digital Environment (IDE). 
 
Determine and assign the Work Unit Code (WUC) for each item in the basic list of 
candidate items in accordance with the requirements of the NAVAIR Work Unit Code 
Guide for Aeronautical Equipment. The structure of the WUC represents the hardware 
breakdown structure. The development of the IPC is based on the WUC to correlate the 
IPC with the system or end item breakdown structure. The WUC represents the hardware 
breakdown only when the functional breakdown and physical breakdown are identical and 
where none of the candidate items has an existing WUC already assigned. Some method 
must be used to correlate the items to the engineering drawings. The use of functional 
IPCs and physical IPCs and then mapping the two IPCs is encouraged.  

Unique (Block 47) 
Additionally, identify those functional requirements that are unique to the new system due 
to new design technology or operational concepts, or which are supportability, cost, or 
readiness drivers. Identification of the functions that are drivers provides a basis for 
developing new support approaches or design concepts to enhance the supportability of 
the new system. This is updated as the new system becomes better defined and additional 
data become available.  
 
Functional requirements are identified and documented for each new system alternative 
for both peacetime and wartime scenarios. Functional analysis is based on identification of 
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new system hardware and software on which this task is to be performed, the appropriate 
analysis indenture level, and new system alternatives. As the program progresses 
functional requirements identification progresses from gross System levels between ASR 
and IBR to more detailed levels.  
 

• Based on the technological advancements, functional requirements that are 
unique to the new system are identified and documented.  

• Based on the operational concepts, functional requirements that are unique to 
the new system due to operational concepts are identified and documented.  

• Based on the identification of supportability, cost, and readiness drivers, 
functional requirements that are supportability, cost, and readiness drivers are 
identified and documented.  

Risks (Block 48).  
Analyze the functions identified for the new system and determine if there are risks 
associated with satisfying these functional requirements. Risks involved in satisfying each 
functional requirement are identified, documented, and analyzed. New system redesign 
requirements are identified and documented for all excessive risks. The results of the 
Functional Analysis are used to synthesize a system level solution for each weapon 
system alternative. Each alternative is traded off to arrive at the best system level solution. 
The Functional Analysis process is reiterated between IBR and SFR at the subsystem 
level and between SFR and PCA at the WRA and SRA level. The results of this task are 
documented. 

R&M (Block 49) 
The use of reliability analyses is not limited to the phase traditionally thought of as the 
design phase. Some of the analyses are useful during the early acquisition phases when 
design criteria, mission requirements, and preliminary designs are being developed. Since 
the situation is generally fluid during these phases and firm commitments between SFR 
and PCA have not yet been made, a comparison of the reliability benefits of competing 
configuration concepts may be more readily accepted for use in the decision making 
process.  

FMECA (Block 50) 
FMECA is a powerful tool to optimize the performance and Total Ownership Cost tradeoff 
between mission reliability and basic reliability at the black box, component, or major 
subsystem level, where these tradeoffs are most appropriately analyzed and evaluated. 
Potential design weaknesses are identified through the use of engineering schematics and 
mission rules to systematically identify the likely modes of failure, the possible effects of 
each failure (which may be different for each life/mission profile phase), and the criticality 
of each effect on safety, readiness, mission success, demand for maintenance support, or 
some other outcome of significance. 
 
FMEA is an essential design evaluation procedure which should not be limited to the 
phase traditionally thought of as the design phase. The initial FMEA should be done early 
between ASR and IBR when design criteria, mission requirements, and conceptual 



NAVAIR 00-25-406 

Version 15 
6 August 2004 72 

designs are being developed to evaluate the design approach and to compare the benefits 
of competing design configurations. 
 
Because only limited design definition may be available, only the more obvious failure 
modes may be identified. It will, however, identify many of the single failure points, some of 
which can be eliminated by a schematic rearrangement. 
 
The results of the Failure Modes, Effects, and Criticality Analysis (FMECA) are analyzed to 
identify and document system level failure modes and the effect of each failure on mission 
success. The FMECA is performed in accordance with Tab 5 to determine failure modes, 
effects and criticality on safety, mission completion, and other significant outcomes of the 
system and its components. The FMECA is generally included under the reliability 
program to provide early criteria to identify safety critical failure modes for evaluation by 
the design team before these modes become a problem. FMECA results are required to 
conduct Maintenance Planning tasks for preventive and corrective maintenance analyses.  
 
Based on the identified, documented, iterated functions and the requirement to conduct a 
Failure Mode and Effects Analysis (FMEA) in accordance with Tab 5, including functional 
flow diagrams and reliability and maintainability requirements, a FMEA is conducted. If 
FMEA is conducted pursuant to the reliability program then the results of the FMEA are 
used to meet the requirements of this task. There must be no duplication of FMEA 
requirements and/or data when both reliability and the Maintenance Planning program are 
conducted. The analyses required by Tab 5, Failure Mode and Effects Analysis, and 
FMECA-Maintainability Information, are conducted as detailed in that Tab. The general 
and specific requirements as they apply to FMEA and FMECA-MI are applicable and 
remain in effect for the conduct of the required analyses. FMEA, however, is 
supplemented to provide reliability and maintainability program requirements including at 
least inherent and operational MTBF, MTBMA, MTTR, and burn-in time and additionally a 
minimum equipment list and item significance classification. FMECA-MI requires no 
modification and is performed as stated in Tab 5. Other FMECA tasks and requirements 
are required under the conditions stated in Tab 5 but are not Maintenance Planning 
program requirements. FMEA AND FMECA-MI  results are documented in the Augmented 
LMI database using the Integrated Digital Environment (IDE). 
 
Each identified failure mode is utilized during design to establish priorities for preventive 
and corrective actions. The FMECA is documented in the Augmented LMI database using 
the Integrated Digital Environment (IDE). 
 
Determine the corrective actions required for each failure mode identified. Corrective 
actions restore an item to acceptable operating condition when the item has failed. Such 
actions typically include fault isolation, removal and replacement, repair, alignment, 
installation, overhaul, and reconstruction. 
 
The results of the FMECA are used as inputs to the RCM process. An RCM analysis is 
conducted to identify preventive maintenance task requirements. This is done in 
accordance with NAVAIR 00-25-403. Between IBR and SFR RCM is performed at the 
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system level. This early application of RCM identifies design deficiencies, leading to 
redesign of the system to minimize preventive maintenance actions. Preventive 
maintenance requirements are used to: (1) detect and correct incipient failures before they 
occur or can develop major defects; (2) reduce the probability of failure; (3) detect hidden 
failures; and (4) increase the cost effectiveness of the new system maintenance program.  
 
RCM is documented in the Augmented LMI database using the Integrated Digital 
Environment (IDE) by completing TAB 8. 
 
A review of the functional requirements of the new system is conducted to identify those 
operations and support tasks that are neither corrective nor preventive but are necessary 
for the new system to operate in its intended environment (e.g., operations, reloading, 
mission profile changes, and transportation tasks). This review is accomplished between 
IBR and SFR so that design can be appropriately defined to preclude supportability 
problems. The Augmented LMI database using the Integrated Digital Environment (IDE) is 
used to document operations, maintenance, and support functions identified. 
 
Document FMECA in the Augmented LMI database using the Integrated Digital 
Environment (IDE) by completing TAB 5a. 

Identify Operations and Maintenance Tasks (Block 51). 
Identify operation and maintenance task for preventive and corrective maintenance, 
servicing, calibration, and Inactive Equipment Maintenance (IEM) based on FMECA 
results.  

RCM (Block 52). 
Based on the results of R&M analysis, FMEA, and FMECA-MI, and based on the 
Reliability-Centered Maintenance (RCM) logic described in NAVAIR 00-25-403, preventive 
maintenance analysis is conducted. A scheduled (preventive) maintenance program that 
realizes the inherent reliability of aircraft, systems, and equipment items is developed. 
Scheduled (preventive) maintenance is required for any item whose loss of function or 
mode of failure could have safety consequences. If preventive tasks cannot reduce the 
risk of such failures to an acceptable level, the item is redesigned to alter its failure 
consequences. Scheduled maintenance is also required for any item whose functional 
failure will not be evident to the operator or operating crew, and therefore cannot be 
reported for corrective maintenance action. In all other cases the consequences of failure 
are economic or operational, and scheduled tasks directed at preventing failures are 
justified on these grounds. An RCM analysis program leading to the identification of 
preventive maintenance requirements includes only those tasks that satisfy the criteria for 
both applicability and effectiveness. The applicability of a task is determined by the failure 
characteristics of the item. Its effectiveness is defined in terms of the consequences that 
task is designed to prevent. Failure consequences are evaluated and recorded in the 
Augmented LMI database using the Integrated Digital Environment (IDE). Preventive 
maintenance requirements are based on analysis of those failure consequences, and 
include on-condition, hard time (including rework and discard), and failure finding tasks, 
and are recorded in the Augmented LMI database using the Integrated Digital 
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Environment (IDE). Related to the development of preventive maintenance requirements 
is the requirement for age exploration analysis of items on which RCM analysis is 
performed. Age exploration analysis establishes a relationship between age and reliability 
for items subject to failure. It are also used to validate preventive maintenance 
requirements and parameters. Operational experience is used to adjust the time periods 
for scheduled maintenance and to validate the overall preventive maintenance program. 
 
RCM is documented in the Augmented LMI database using the Integrated Digital 
Environment (IDE) by completing TAB 8. 

Corrective (Block 53). 
Based on the results of the R&M analysis, FMEA, and FMECA-MI, corrective maintenance 
analysis is conducted. Corrective maintenance analysis determines significant, detailed 
corrective maintenance tasks that are required for each repairable item, for each level of 
maintenance. During corrective maintenance analysis two objectives are realized. First, 
the equipment design is assessed to evaluate its reliability and maintainability 
characteristics. Undesirable characteristics are identified as design problems and fed back 
to the design team for correction or improvement. Second, tentative maintenance levels 
and tentative support equipment requirements for each maintenance task are identified. 
Corrective maintenance requirements are recorded in the Augmented LMI database using 
the Integrated Digital Environment (IDE). 

Servicing (Block 54). 
Operations and other support tasks not identified by FMEA and FMECA-MI, R&M 
analysis, and/or RCM analysis are identified based on the functional requirements and the 
intended operation of the new system. These operations and other support tasks are 
comprised of at least servicing requirements and calibration requirements and are both 
identified by analysis of functional and operational requirements. Servicing requirements 
analysis are performed to determine those tasks necessary to replenish consumables 
expended during aircraft flight or during operation of support equipment. Such 
consumables include at least fuel, oil, grease, graphite, oxygen, and/or other fluids and/or 
stores required for the normal operation of the aircraft, equipment, or support equipment. 
Servicing requirements are separate and distinct from preventive maintenance tasks that 
may be required to check stores or various fluid levels prior to operation.  

Calibration (Block 55). 
Calibration analysis is a detailed evaluation of system, subsystem, or equipment items, 
performed to establish the measurement parameters necessary to perform maintenance. 
The analysis identifies the technical requirements of the required measurement 
parameters, and specifies them in terms of measurement ranges, accuracy requirements, 
and calibration intervals for each level of measurement. The first level of measurement is 
for the operational system under analysis. Succeeding levels identify measurement 
requirements of support equipment that are required to test, calibrate, and/or verify the 
parameters of the weapon system. Each category of support equipment selected 
(including calibration standards) to satisfy the measurement requirements are capable of 
measuring to a higher accuracy than the preceding category. The objective of calibration 
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analysis are to identify manpower requirements, support equipment requirements for all 
parameters to be measured at all levels of maintenance, calibration procedures that must 
be developed, and calibration standards that must be procured. (Calibration standards are 
used to calibrate support equipment; the support equipment in turn is used to align 
components of the weapon system or equipment.) Servicing and calibration tasks are 
recorded in the Augmented LMI database using the Integrated Digital Environment (IDE). 

IEM (Block 56) 
Determine requirements for preparing the equipment for extended periods of inactivity. 
Provide Inactive Equipment Maintenance (IEM) procedures. 

Correct Design Deficiencies (Block 57) 
Based on the analysis of the preventive maintenance tasks, the analysis of the corrective 
maintenance tasks, and the analysis of the servicing and calibration tasks, design 
deficiencies and risks are identified and documented. Design deficiencies are identified by 
comparing the resultant preventive, corrective, servicing, and calibration functional support 
requirements to supportability design objectives, thresholds, and/or constraints. Design 
deficiencies are comprised of those functional support requirements that exceed 
supportability objectives, thresholds, and/or constraints. Design alternatives that reduce 
and/or simplify logistic support resource requirements are analyzed. Design alternatives 
that result in higher system readiness and/or lower life cycle, operation, and/or support 
cost are applied to redesign the new system item. 
 
Assess the functional, operational, maintenance, and support functions identified for the 
new system. These data are results of the analyses performed and are documented the 
Augmented LMI. Compare these requirements with the supportability constraints and 
goals documented in Augmented LMI. Identify design deficiencies for each system 
alternative based on this comparison. Recommend design alternatives to correct these 
deficiencies. Alternatives to both system design and support system design are 
considered. Design alternatives that reduce or simplify functions requiring logistic support 
resources are analyzed. The recommended design alternatives are recorded in the 
Augmented LMI database using the Integrated Digital Environment (IDE). Additionally, the 
contractor prepare functional flow diagrams or design recommendation data as specified 
by NAVAIR. This task demands Design Interface coordination and cooperation between 
design and Maintenance Planning personnel. 
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Conduct Support Synthesis (Blocks 58 - 61).  
The purpose of this task is to establish 
viable support system alternatives for each 
new system alternative. This is 
accomplished by synthesizing the results of 
previous analyses. Support alternatives for a 
new system must describe each element of 
logistics and satisfy all functional 
requirements. Initial support alternatives are 
system level support concepts that address 
the supportability, cost, and readiness 
drivers and the functional requirements of 
the new system. After tradeoff and 
evaluation of these alternatives, alternatives 
are formulated at a lower level for further 
tradeoffs and evaluations.  
 
Update support system alternatives for each 
new system alternative by synthesizing the 
results of previously conducted analyses. 
These updates are formulated as tradeoffs 
and evaluations are conducted and as the 
new system alternatives become better 
defined. This process continues in an 
iterative manner throughout the acquisition process until the system level support 
concept is refined into a detailed support plan covering all levels of maintenance, all 
items of hardware and software requiring support, and all operations and maintenance 
tasks. The results are documented in the Augmented LMI database using the Integrated 
Digital Environment (IDE). The development of alternative support concepts is addressed 
below. 

Develop Support System Concepts (Block 58).  
Develop and document viable support concept alternatives. These alternatives satisfy the 
functional requirements of the new system within the established supportability design 
constraints.  
 
Each alternative support concept may be applicable to multiple new system design and 
operational alternatives. The range of support alternatives considered is not restricted to 
existing standard support concepts but includes identification of innovative concepts that 
could improve system readiness, optimize manpower and personnel requirements, or 
reduce operation and support costs. Contractor logistic support (PBL, DVD, VPV, CLS, 
total, in part, or on an interim basis) are considered in formulating alternative support 
concepts. The alternatives address all logistics elements and stress innovative concepts.  
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Risks (Block 59).  
Identify risks associated with each alternative support concept. Consider untried support 
concepts; new system alternatives that have never been supported; uncertain availability 
of resources (i.e., manpower, spare parts, transportation); and high cost of alternative 
support concepts. These risks may preclude the adoption of an alternative support 
concept. 

Analyze Supportability, Cost, and Readiness Drivers (Block 60). 
Alternative support concepts address supportability, cost, and readiness drivers and 
functional requirements of the system and are documented at the system and subsystem 
level. All logistics elements are considered, with close attention to interrelationships 
between logistics elements and the cost effectiveness of support alternatives. Any 
innovative concepts that could improve system readiness, optimize manpower and 
personnel requirements, or reduce operation and support costs are identified. Alternative 
support concepts are updated as system tradeoffs are conducted and new system 
alternatives become better defined.  

Develop Support Concept (Block 61) 
The alternative support concepts are documented. 
 
The previously developed Maintenance Concept resulting from the tasks performed in 
Block 1 is refined and updated. 
 
Develop the plan to implement each alternative support concept. This plan delineates the 
actions required to implement the support concepts, who is responsible for performing 
these actions, and the funding required to implement the support plan. It is used for 
tradeoff analyses performed below. Highlight any inconsistencies, problems or conflicts in 
implementing the alternative support concepts. The support plan is developed after 
tradeoff analysis (Blocks 62-87). The plan is documented. 

Perform Tradeoff Analyses (Blocks 62-87).  
The purpose of this task is to determine the preferred support system alternative for each 
system alternative. For each evaluation and tradeoff to be conducted:  

• Conduct the evaluation or tradeoff following the method identified below;  
• Measure results against tradeoff criteria to select the best alternative;  
• Assess the impact of the selected alternative on existing and planned weapon, 

supply, maintenance, and transportation systems;  
• Assess life cycle support considerations to include post production support;  
• Consider peacetime and wartime scenarios in assessing the results of the tradeoffs 

and evaluations; and  
• Document the evaluation and tradeoff results including any risks and assumptions. 
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Conduct Tradeoff Analysis (Block 62).  
For each evaluation and tradeoff to be conducted Tradeoff analysis are conducted as 
shown in Figure 2-12 and repeated in the figure above. Tradeoff analysis requirements are 
established. 

Establish Tradeoff Analysis Requirements (Block 63) 
Develop the sub-blocks in Block 63. Develop: 

• Evaluation criteria 
• Qualitative criteria 

ABDR

Trade-Off Analysis, Blocks 62 - 87
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• Quantitative criteria 
• Supportability requirements,  
• Cost constraints,  
• Readiness requirements  
• Peacetime scenarios  
• Wartime scenarios 
• Provide updates 

Select, Construct Analytical Models (Block 64) 
Develop the sub-blocks in Block 64. Select or Construct Analytical Models and/or 
relationships that relate design and operational parameters to the evaluation criteria. 
Develop  

• Supportability  
• Design objectives, thresholds, and constraints,  
• Operational requirements 
• Evaluation criteria and their method of review, recruitment, training, retention, 

development, and washout manpower and personnel costs, and  
• Historical Parametric Estimating Relationships (PERs) are used to derive CERs, 

specific evaluations, tradeoffs, and/or sensitivity analyses to be performed,  
• Historical Cost Estimating Relationships (CERs) are comprised of statistically 

derived equations that relate all or portions of life cycle cost to parameters that 
describe performance, operating, and logistic environments of a system.  

 
Provide for these models and/or relationships documented risks and assumptions, 
program progression update requirements, new system supportability, cost, and readiness 
drivers, technological design advancements, functional requirements identified, support 
system alternatives, and new system alternatives as some of the trade-off analyses 
results. . 

Conduct Continuing Tradeoff Analyses (Block 65).  
The tradeoffs between support alternatives and among support, design, and operational 
alternatives are continuing requirements throughout the system's life cycle. The remaining 
tradeoffs, detailed below, represent key tradeoffs and evaluations that are frequently 
applicable during the phases of the life cycle. For a given acquisition program the range of 
potential tradeoffs and evaluations is essentially limitless. Procedures are established 
between NAVAIR and the contractor to allow for specific evaluations and tradeoffs to be 
identified and conducted as required throughout the acquisition process. 

Evaluate Support System Alternatives (Block 66). 
Tradeoffs between the support alternatives identified for the new system are conducted to 
identify the support approach that best satisfies requirements. Conduct these tradeoffs by 
using a model or manual procedure that relates the design, operation, and logistic support 
resource factors of alternatives to the supportability requirements for the system. 
Alternatives can then be ranked and the sensitivity of the results to changes in key design, 
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operation, or support factors can be determined. Trigger bands for decision drivers are 
identified and documented.  

Identify Logistics Resources Required (Block 67).  
Identify logistics resources required. 

Identify New Logistics Resources (Block 68). 
For the selected support system alternative, identify and document any new logistic 
support resource requirements. Restructured personnel job classifications are identified as 
a new resource. Results, including the rationale for selection and rejection of alternatives, 
are documented for subsequent iterations and refinements. Tradeoff analysis results, both 
between support alternatives and among support, design, and operational alternatives, 
become a prime data input into the system decision process. As such, the tradeoff 
analysis results must include identification of assumptions and risks involved. 

Identify Critical Logistics Resources (Block 69). 
For the selected support system alternative, identify and document any critical logistic 
support resource requirements.  

Evaluate Tradeoff Concepts (Block 70).  
Tradeoff analyses between Design, Operational, and Support alternatives are Sub-blocks 
to Block 70 and are an inherent part of system development. Optimum benefits are 
realized as a result of these analyses that consider all system factors (cost, schedule, 
performance, readiness, and supportability) before the system is finalized. The nature of 
the tradeoff models and the method, magnitude, scope, and level of detail of the analysis 
depend on both the acquisition phase and system complexity. Tradeoffs early in the 
program are generally interdisciplinary and broad in scope. As development progresses 
tradeoffs are progressively refined, inputs become more specific, and outputs influence a 
smaller number of related parameters. 

Conduct Key Tradeoffs (Block 71).  
NAVAIR selects the tradeoff analyses to be performed. Specific tradeoffs may include, but 
are not limited to those listed below: 

Estimate and Evaluate MPT (Block 72). 
Estimate and evaluate the manpower and personnel implications of alternative system 
concepts in terms of total numbers of personnel required, job classifications, skill levels, 
and experience required. This analysis includes organizational overhead requirements, 
error rates, and training requirements. 

Evaluate and Tradeoff Operations and Support Personnel (Block 73). 
Conduct evaluations and tradeoffs between design, operations, training, and personnel job 
design to determine the optimum solution for attaining and maintaining the required 
proficiency of operating and support personnel. Training evaluations and tradeoffs are 
conducted and consider shifting of job duties between job classifications, alternative 
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technical publications concepts, and alternative mixes of formal training, on-the-job 
training, unit training, and use of training simulators. 

Evaluate and Tradeoff Energy Requirements (Block 74). 
Conduct evaluations and tradeoffs between system alternatives and energy requirements. 
Identify petroleum, oil, and lubricant requirements for each system alternative under 
consideration and conduct sensitivity analyses on petroleum, oil and lubricant costs. 

Evaluate and Tradeoff Transportability Requirements (Block 75). 
Conduct evaluations and tradeoffs between system alternatives and transportability 
requirements. Identify the transportability requirements for each alternative under 
consideration and the limiting constraints, characteristics, and environments on each of the 
modes of transportation. 

Evaluate and Tradeoff Facilities Requirements (Block 76). 
Conduct evaluations and tradeoffs between system alternatives and support facilities 
(including power and utilities and pavements) requirements. Identify the facility 
requirements for each support system alternative under consideration and the limiting 
constraints, characteristics, and environment on each type of facility. 

Evaluate Combat Survivability (Block 77).  
Conduct evaluations and tradeoffs between system alternatives and survivability and 
combat damage repair (Block 78) characteristics. 

Evaluate Aircraft Battle Damage Repair (ABDR) (Block 78) 
Evaluate combat damage repair characteristics for aircraft. 

Evaluate Comparative Analysis (Block 79). 
Conduct comparative evaluations among supportability, cost, and readiness parameters of 
the new system. Assess risks involved in achieving the supportability, cost, and readiness 
objectives for the new system based on the degree of growth over existing systems. 

Evaluate Diagnostic Concepts (Block 80). 
Tradeoffs among BIT, off line test, manual testing, automatic testing, testing diagnostic 
points, Prognostics and Health Management, and autonomic logistics are conducted by 
maintenance engineers to identify the optimum diagnostic concept for each new system 
item alternative. This analysis is conducted at the system level between ASR and IBR. 

Conduct Level of Repair Analysis (Block 81). 
Conduct a Level of Repair (LOR) analysis. Between ASR and ISR the LOR will only 
analyze gross concepts by conducting a non-economic LOR Analysis. Between ISR and 
SFR the LOR will analyze economic alternatives by exercising the NAVAIR computer 
model. 
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Non-economic LOR (Block 82) 
Non-economic LOR analysis is the method of evaluating significant non-economic pre-
empting factors from which LOR decisions are made. This analysis is performed without 
regard to cost considerations and is conducted between ASR and ISR. Since the design of 
equipment is influenced by many areas, such as performance, reliability, maintainability, 
safety, and supportability, the criteria used to determine where to repair or discard an item 
may not easily be converted into economic quantities. Arguments for repair or discard 
based on intangibles that vary from those decisions that could sometimes be predicted by 
the LOR computer model can be made. Non-economic factors which may pre-empt 
economic considerations in making LOR repair or discard decisions include: 
 

• Safety 
• Vulnerability 
• Survivability 
• Mission success, including criticality and/or effectiveness 
• Manning 
• Human factors and special skills 
• Deployment mobility 
• Policy, such as specifications and regulations pertaining to specific items 
• Technical feasibility of repair, such as specialized training facilities, training 

requirements, manpower availability, and special facilities (for particular repair 
environments), and 

• Special transportation factors, such as weight, volume, and susceptibility to 
transportation damage. 

 
It is NAVAIR policy that performance of non-economic LOR analysis is required for all 
material being acquired for the operational inventory. The approach taken produces the 
Maintenance Concept and establishes the basis from which the economic LOR may 
proceed. Considerations include: 

• The compatibility of the item’s maintenance posture with operational 
requirements; 

• A preliminary technical screening to determine whether to repair or discard the 
item at failure; and  

• A repair level determination. The repair level determination is based on tasks 
decisions that indicate whether repair of the item is within the capability of the 
maintenance level under consideration. 

Assess Existing System Impact (Block 83). 
Assess the impact of tradeoff analysis results on new and/or existing mission and/or 
support systems in the areas of weapons, supply, maintenance, and transportation shown 
as sub-blocks to Block 83.  
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Conduct New System Sensitivity Analyses (Block 84). 
Conduct sensitivity analyses on those variables shown as sub-blocks to Block 84 that 
have a High Degree of Risk involved or which drive Supportability, Cost, or Readiness for 
the new system. 

Evaluate System Sensitivity (Block 85).  
Evaluate the sensitivity of system readiness parameters to variations in key design and 
support parameters shown as sub-blocks to Block 85 such as Reliability and 
Maintainability, Spares Budgets, Resupply Time, and manpower and personnel Skill 
Availability. Trigger bands for decision drivers are identified and documented. 

Assess Life Cycle Support (Block 86) 
Assess life cycle support considerations including the sub-block to Block 86, Post 
Production Support  

Document Evaluation and Tradeoff Results (Block 87). 
For each evaluation and tradeoff performed under this task: 
 

• Identification of the evaluation criteria, analytical relationships and models used, 
selected alternatives, appropriate sensitivity analysis results, evaluation and 
tradeoff results, and any risks involved and assumptions shown as sub-blocks to 
Block 87. 

• Tradeoff and evaluation updates. 
• Recommended support system alternatives for each system alternative and 

identification of new or critical logistic support resource requirements. 
• Recommended system alternative based on cost, schedule, performance, 

readiness, and supportability factors. 
• Estimates of total manpower and personnel requirements for alternative system 

concepts. 
• Optimum training and personnel job design for attaining and maintaining the 

required proficiency of operating and support personnel. 
• Tradeoff results between system alternatives and energy requirements. 
• Tradeoff results between system alternatives and transportability requirements.  
• Tradeoff results between system/equipment alternatives and facilities requirements.  
• Tradeoff results between system alternatives and survivability and battle damage 

repair characteristics. 
• Comparisons among supportability, cost, and readiness parameters of the new 

system and existing comparable system.  
• Optimum diagnostic concept for each system alternative under consideration. 
• Level of Repair Analysis results. 
• System readiness sensitivity to variations in key design and support parameters. 

Trigger bands for decision drivers are identified and documented. 
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Initial Task Analysis Blocks (88 - 91) 
New system functions were identified and synthesized into 
system alternatives during the performance Functional 
Analysis (Blocks 46 - 47) and Support Synthesis (Blocks 
58 - 61). Tradeoff analyses to select the-preferred system 
and to evaluate manpower, personnel, and training 
requirements were conducted in Blocks 62 - 87). At this 
point in system design, a system level task analysis 
conducted on the preferred system. Task Analysis 
allocates system functions to man or machine, specifies 
skill and knowledge requirements, estimates errors 
associated with tasks performed by operations and 
maintenance personnel, predicts workload and scheduling, 
and identifies the logistic support requirements needed to 
perform tasks. Once the system's functions are identified 
and defined, a decision is made as to whether the function 
should be performed by: (a) the operator or maintainer, (b) 
the system; or (c) a combination of the two. For those 
human functions, a list of operations and maintenance 
tasks necessary to carry out each function is prepared. 
Known personnel and skill requirements and support and 
test equipment that are needed to perform each task are 
also identified and listed in the Augmented LMI database 
using the Integrated Digital Environment (IDE).  

Construct Task List. (Block 88)  
New system functions were identified and synthesized into 
system alternatives during the performance of Functional 
Analysis Blocks (46 - 57). Tradeoff analyses selected the 
preferred system and evaluated manpower, personnel, 
and training requirements. At this- point in system design, 
a system level task list is constructed for the preferred 
system. The Task List allocates system functions to man 
or machine; specifies skill and knowledge requirements; estimates errors associated with 
tasks performed by operations and maintenance personnel; determines Preventive 
Maintenance, Corrective Maintenance, Servicing, and Calibration as the sub-blocks to 
Block 88 indicate. 

Determine Maintenance Level (Block 89) 
The Task List is used to predict the maintenance level and predicts workload and scheduling. 

Determine Task Requirements (Block 90) 
The Task List is used to determine task requirements, and identifies the logistic support 
requirements needed to perform maintenance tasks. Once system functions are identified 
and defined, a decision is made as to whether the function should be performed by: (a) the 
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operator or maintainer, (b) the system; or (c) a combination of the two. For those human 
functions, a list of operations and maintenance tasks necessary to carry out each function 
is prepared. Known personnel and skill requirements and support and test equipment that 
is needed to perform each task is also identified including Task Frequency, Task Interval, 
Elapsed Time, and Manhours required as the sub-blocks to Block 139 indicate. 

Document Results in Augmented LMI (Block 91) 
Results of the Task List are listed in the Augmented LMI database using the Integrated 
Digital Environment (IDE).  
 
The contractor establishes the Augmented LMI database using the Integrated Digital 
Environment (IDE) upon initiation of the Maintenance Planning program. Data generated 
as a result of performing Maintenance Planning tasks are stored in the Augmented LMI 
database using the Integrated Digital Environment (IDE). The database is made available 
for NAVAIR review at scheduled program, design, and Maintenance Planning reviews. 
Additionally, Augmented LMI data is prepared by the contractor. The Augmented LMI 
database using the Integrated Digital Environment (IDE) is generated in all phases of the 
system life cycle and are used as input to follow-on analyses and to aid in developing 
Maintenance Planning products. As such, the Augmented LMI database is not completed 
as a result of any one analysis. The data are updated and better defined as the program 
progresses.  
 
Augmented LMI data is used to produce the Maintenance Plan using the SAS shown as 
Tab 3b. Augmented LMI data is used to produce the Maintenance Plan, Technical 
narrative, training requirements, SERD, FMECA, RCM report, using the SAS in Tabs to 
this guide. Additional data that may be contained in the LMI database include calibration 
requirements, transportation and facility requirements. To obtain a SAS for a Calibration 
CMRS, Provisioning Technical Documentation (PTD) and tailoring of the SERD the 
Supportability LEM coordinates with the appropriate responsible activities: MEC Corona 
for a Calibration CMRS SAS, NAVICP-P for a Provisioning Technical Documentation 
(PTD) SAS, and NAVAIR Lakehurst for a SERD SAS. 
 
The Augmented LMI database using is required to be developed as an Integrated Digital 
Environment (IDE) with the data that is used in more than one instance tagged and coded 
and then stored in one location for use in all of its applications. 

Maintenance Planning Products (Blocks 92 - 93)  
Between ASR and IBR broad technical, logistic, military, 
and economic bases for an acquisition program are 
established through comprehensive system studies and 
experimental hardware development and evaluation. The 
Maintenance Planning output is a Support Concept. This 
concept encompasses the Maintenance Concept, support 
concept alternatives, and Maintenance Planning constraint 
and goals. System alternatives established to meet 
mission capability have been analyzed to determine the 
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Maintenance Planning goals and risks associated with each. The best combination of 
system, and Maintenance Planning support alternatives to meet operational, cost, and 
schedule requirements are determined as the development process continues. 
 
Between IBR and SFR, major program characteristics (technical, logistic, cost, and 
schedule) are subjected to tradeoff analysis because of hardware developments. This 
activity is primarily conducted by the contractor with inputs, guidance, and decisions 
provided by NAVAIR. Performance characteristics are established. Actual design is still 
flexible so that support, design, and operations alternatives can be evaluated and tradeoff 
decisions can be made. The logistic results between IBR and SFR consist of, among other 
things, an updated logistic support concept and development of a Support Plan and 
development of the Maintenance Plan. 

Maintenance Plan Numbering System 
The APML ensures that a Maintenance Plan Number is assigned to each Maintenance 
Plan. The recommended numbering system will be as follows: The first part of the number 
will be the Aircraft designator TMS applicable (e.g., P-3C, S-3B, etc.) The next part will 
indicate the major category of the system (e.g., AV for Avionics, AF for Airframes, etc.). 
The final part will be a sequence number. Examples of complete Maintenance Plan 
numbers are P-3C AV-0076 and S-3B AF-0706. The APML ensures records are 
maintained to ensure sequence numbers are not duplicated. The APML develops a similar 
numbering system for common avionics (Air Combat Equipment (ACE)) and Support 
Equipment. 
 
Between SFR and PCA the weapon system, including all of the items necessary for its 
logistic and operational support (training equipment, support equipment, technical 
publications for operation and maintenance) is designed, fabricated, and tested. The 
design concept is fabricated into an Engineering Development Model (EDM) in 
accordance with the allocated baseline that is established at PDR. The EDM is then tested 
to verify that the design satisfies specified performance requirements. The support system 
is optimized, validated, and published in a Maintenance Plan. Adequate and justifiable 
logistic support is then acquired. The following analyses, as illustrated in Figure 1-2 and 
detailed in Figure 2-12 are performed to develop analytically based maintenance 
resources and requirements: 

Maintenance Planning Contractual Requirements 
• Ensure S Requirements are contained in the SOW for to include LMI data product 

sheets for a database or SAS worksheets for LMI summaries. 
• Provide Inputs to Source Selection Plan 
• Participate in Source Selection Process 
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Analysis Candidates (Blocks 94 - 100) 
The contractor prepares the list of Maintenance Planning 
candidate items for approval by NAVAIR. Analysis candidates 
are comprised by a listing of equipment, end items of support 
equipment, and training devices that are subjected to a detailed 
Maintenance Planning. The purpose of the list of candidate 
items is to provide a tracking device for examination of the 
system, subsystem, equipment, or support equipment. This 
examination ensures that appropriate constituent items are 
considered for analysis, and that items for which analysis is not 
appropriate are not selected for analysis. 

Identify Analysis Candidates (Block 94).  
In the list of candidate items, selected items are identified, 
arranged in a logical sequence, and assigned Indentured 
Product Code (IPC) control numbers. Every candidate item is 
formally identified. Item identification consists of Indentured 
Product Code (IPC) control number, part number, and 
nomenclature. 

Determine Candidate Categories (Block 95).  
Due to the complexity involved in major weapon system 
design, Maintenance Planning candidates are categorized into 
three major divisions: structures, power plants, and systems. 
Each of the major divisions involves different engineering 
expertise. The structure division includes all of the airframe, 
movable flight control surfaces, hinges, hinge bearings, and 
landing gear. The items that interface control systems to these 
structural components (e.g., actuators, cables, gearboxes, and 
hydraulic system components) are grouped with the 
appropriate control systems in the systems division. The 
structure division also includes engine supports and cowling. 
The powerplant division includes only the basic engine. The 
systems division includes various items that perform specific 
identifiable functions such as environmental control, communications, or hydraulic control. 
This division also includes interconnecting assemblies, such as the hydraulic lines 
connecting the pump and actuators. Systems or equipment other than aircraft or missiles, 
such as complex support equipment, may be categorized separately into structure, 
powerplant, or systems, or completely under the systems division. 

Determine Work Breakdown Structure (Block 96).  
For each of the three categories described above, examine the items contained in each 
category to determine their functional relationships to each other. The functional 
relationships shall resemble a pyramid with the end article at the apex. Each level below 
the apex is a progressively lower level of item indenture. This is the work breakdown 
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structure. Maintenance Planning candidates are indicated at the subsystem (WRA), 
assembly (SRA), and subassembly level. 

Determine Significant Items (Block 97).  
Consider each of the preliminary Maintenance Planning candidates, determine their 
functions, and estimate significance or non-significance in terms of Maintenance Planning 
candidacy. Ensure that CAIs and CSIs are considered.  
 
Significant items are components or structures where a critical failure mode can originate. 
The work breakdown structure assists this determination since candidates have the 
following properties:  

• Any item containing a significant item is itself significant;  
• Any non-significant item is contained in a higher level significant item; and  
• Any lower level item contained in a non-significant item is itself non-significant.  

 
Any item eliminated at this stage as an Maintenance Planning candidate must be 
demonstrably non-significant. This requirement ensures that borderline cases and items 
lacking sufficient information always receive additional consideration. 

Determine Type of Analysis for Each Candidate (Block 98).  
At this point, a list of potential Maintenance Planning candidates has been developed. 
Identify the items that require analysis to determine:  

(a)  Preventive Maintenance;  
(b)  Corrective Maintenance;  
(c)  Servicing; or  
(d)  Calibration analysis requirements. 

 
a. Based on the identified significant items, determine Maintenance Planning candidates 
for Preventive Maintenance analysis. The Maintenance Planning candidates for Preventive 
Maintenance analysis are significant items whose failure could affect operating safety, 
have major economic consequences, or adversely affect operational readiness. 
 
b. Corrective Maintenance analysis is required to achieve two results. First, the equipment 
design is assessed in order to evaluate its maintenance characteristics and to identify 
problems for design resolution. Second, the equipment functions are analyzed to identify 
and describe the specific maintenance requirements, and identify some logistic resource 
requirements necessary for their performance. Since Corrective Maintenance analysis is 
required on all repairable items, including support equipment end items, the number of 
Maintenance Planning candidates is larger than for Preventive Maintenance analysis. 
 
c. Servicing requirements analysis, like Corrective Maintenance analysis, is required to 
evaluate maintainability characteristics and to identify problems for design resolution. In 
addition, aircraft or support equipment functions are analyzed to identify and describe 
specific servicing actions and some related logistics element resource requirements. The 
number of Maintenance Planning candidates for servicing maintenance analysis is limited 
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to the traditional servicing functions, such as removal and replacement of stores and pods, 
fueling, replenishment of hydraulic fluid, replenishment of oxygen, oil, nitrogen, air, and so 
forth. 
 
d. Also similar to Corrective Maintenance analysis, calibration requirements analysis is 
necessary to evaluate maintainability characteristics and to identify problems for design 
resolution. Applicable principally to avionic systems, system functions and tolerances are 
examined and analyzed to identify specific calibration needs and intervals, and to 
determine some related logistics resource requirements including calibrated support 
equipment and standards. 

Update Indentured Product Code (IPC) Control Number (Block 99).  
Update the Work Unit Code (WUC) for each item in the basic list of candidate items in 
accordance with the requirements of the NAVAIR Work Unit Code Guide for Aeronautical 
Equipment. The structure of the WUC represents the hardware breakdown structure. The 
development of the IPC is based on the WUC to correlate the IPC with the system or end 
item breakdown structure.  

Prepare Maintenance Planning Candidate List (Block 100).  
The Maintenance Planning candidate list is prepared by the contractor for review and 
approval by NAVAIR, and documented in the Augmented LMI database using the 
Integrated Digital Environment (IDE). The Maintenance Planning candidate list identifies all 
significant items for Preventive Maintenance analysis, all repairable items for Corrective 
Maintenance analysis, and applicable items for servicing and calibration analysis. The 
Maintenance Planning candidate list include support equipment end items. Following 
approval of candidates for analysis, the list is incorporated into the Supportability Analysis 
Plan and forms a part of the statement of work. 
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Functional Analysis (Blocks 101 -116) 
The Systems Engineering process continues with another iteration of Functional Analysis. 
Between SFR and PDR Functional Analysis is comprised by the following Maintenance 
Planning Tasks that are show in Figure 2-12 and repeated in the figure below.  

Marginal
Critical

Catastrophic

Minor

Next Higher
Local

Reliability
Functional

Perform
R&M Analysis

& FMEA

Define
the

System

Construct
Block

Diagrams

Identify
Failure

Modes &
Effects

Assign
Severity

Classification

Identify
Failure

Detection
Methods

Identify
Compensating

Provisions

End Item

Perform
FMEA

Perform
FMECA-MI

Determine
Failure

Predictability

Determine
Failure Detection

Means

Describe Basic
Maintenance

Actions

SHSC
Engineering MTBF

Document
Results

Perform
R&M

Analysis

Compare
R&M Data

to
Constraints

Enter
R&M Data

in
Augmented LMI

Document
Wear-

Out-Life

Identify
Design

Alternatives

101

102

104

107

106

105

103

Tab 5-1

Tab 5-2

Tab 5-3

Tab 5-4

Tab 5-5

Tab 5-6

Tab 5-7

Tab 5-8

Tab 5-9

Tab 5-10

Tab 5-11

Functional Analysis, Blocks 101 - 116
Perform

Preventive
Maintenance

Analysis

Perform
RCM

Analysis

Perform
Servicing

Requirements
Analysis

Perform
Calibration

Requirements
Analysis

Perform
Limited

Age-Exploration
Analysis

Determine
Design

Alternatives

Perform
Corrective

Maintenance
Analysis

Perform
Calibration

Requirements
Analysis

Determine
Design

Alternatives

108

109

110

111

112

113

114

115

116

 



NAVAIR 00-25-406 

Version 15 
6 August 2004 91 

Marginal
Critical

Catastrophic

Minor

Next Higher
Local

Reliability
Functional

Perform
R&M Analysis

& FMEA

Define
the

System

Construct
Block

Diagrams

Identify
Failure

Modes &
Effects

Assign
Severity

Classification

Identify
Failure

Detection
Methods

Identify
Compensating

Provisions

End Item

Perform
FMEA

Perform
FMECA-MI

Determine
Failure

Predictability

Determine
Failure Detection

Means

Describe Basic
Maintenance

Actions

SHSC
Engineering MTBF

Document
Results

101

102

Tab 5-1

Tab 5-2

Tab 5-3

Tab 5-4

Tab 5-5

Tab 5-6

Tab 5-7

Tab 5-8

Tab 5-9

Tab 5-10

Tab 5-11

 

Perform Reliability and Maintainability Analysis and Failure Modes and 
Effects Analysis (Block 101).  
Maintenance requirements are categorized as either 
Preventive Maintenance, Corrective Maintenance, 
servicing, or calibration requirements. Except for 
some servicing and calibration categories, 
maintenance requirements are traceable to a Failure 
Mode and Effects Analysis (FMEA). Together with 
the corresponding reliability and maintainability 
analysis, the FMEA is the starting point for the 
development of maintenance requirements and 
tasks. The initial FMEA was performed in Block 50. 
Because only limited design data was available, only 
the more obvious failure modes were identified. With 
the greater design data now available the analysis 
are expanded to successively more detailed levels 
and ultimately, if required, to the part level. Reliability 
and maintainability (R&M) analysis is performed in 
conjunction with the FMEA. This analysis develops 
best estimates of reliability and maintainability 
parameters such as mean time between failure 
(MTBF) and mean time to repair (MTTR) for systems 
and individual weapons replaceable assemblies of 
Maintenance Planning candidate items. These 
estimates are employed as data elements in 
analyses including Preventive Maintenance, 
Corrective Maintenance, calibration, servicing, age 
exploration, task, skills, and time line analysis, and 
level of repair analyses. 

Perform Failure Modes and Effects 
Analysis (Block 102). 
The FMEA is the first step of the R&M analysis. 
Based on the functional requirements identified for 
the new system, systematically identify the likely 
modes of failure, the possible effects of each failure 
(which may be different for each mission profile), and 
the criticality of each effect on safety, readiness, 
mission success and demand for maintenance/logistic support. The analyses required 
by Failure Mode and Effects Analysis, and FMECA Maintainability Information, are 
conducted as detailed in Tab 5. Other tasks and requirements specified such as 
Criticality Analysis; and Damage Modes and Effects Analysis, are not specifically required 
to satisfy Maintenance Planning and analyses requirements. They may, however, be 
required to satisfy other legitimate program requirements. The FMECA Plan, is required 
under the conditions stated in Tab 5. The results of FMEA and FMECA-MI are 
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documented in the Augmented LMI database using the Integrated Digital Environment 
(IDE). Additionally, a report is prepared documenting the results of the FMEA. Document 
FMECA in the Augmented LMI database using the Integrated Digital Environment (IDE) by 
completing TAB 5a. 

Perform Reliability and Maintainability Analyses (Block 103).  
Perform R&M analysis on the systems, subsystems, equipment, 
and support equipment on which FMEA was performed. 
Document the results in a report. The report includes a 
description of the function of each item under analysis, an outline 
of the Maintenance Concept to be utilized for design and support 
planning purposes, and an identification of any design conditions 
such as fail safe requirements and environmental or nuclear 
hardness considerations imposed upon the system. To obtain 
these data the following tasks are performed: 

Compare R&M Data to Constraints (Block 104) 
Compare system availability data to constraints defined for the 
program. Where constraints are breached, system, subsystem, 
equipment, or support equipment redesign, or adjustment to the 
logistic support concept or Maintenance Concept is indicated, 
and occurs. Other reliability and maintainability parameters such 
as system maintenance man-hours per flight hour (or operating 
hour) (MMH/FH); maintenance man-hours per maintenance 
action (MMH/MA); mean time between maintenance actions 
(MTBMA); mean time to repair (MTTR); and turn-around time 
(TAT) are compared with program logistic constraints. Where 
constraints are not met, system, subsystem, equipment, or 
support equipment redesign, or adjustment to the logistic support 
concept or Maintenance Concept is indicated, and should occur. 

Enter R&M Data in Augmented LMI Database (Block 
105) 
After the appropriate number of iterations and when system reliability and maintainability 
parameters such as MMH/FH, MMH/MA, MTBMA, MTTR, and TAT meet program 
constraints, subsystem (WRA) MTBF, MTBMA, and MTTR data are entered in Augmented 
LMI database using the Integrated Digital Environment (IDE). These data are used 
subsequently in preventive, corrective, and calibration maintenance analyses; age 
exploration analyses; task, skills, and timeline analyses; level of repair analyses; and later, 
in logistic element analyses (for example, support equipment selection and loading 
analyses). 

Document Wear-Out-Life (Block 106) 
In addition to the reliability data developed and documented as indicated above, using 
best commercial practices, construct conditional probability of failure versus operating age 
curves that predict wearout life for single-celled or simple items that probably will exhibit 



NAVAIR 00-25-406 

Version 15 
6 August 2004 93 

Perform
Preventive

Maintenance
Analysis

Perform
RCM

Analysis

Perform
Servicing

Requirements
Analysis

Perform
Calibration

Requirements
Analysis

Perform
Limited

Age-Exploration
Analysis

Determine
Design

Alternatives

108

109

110

111

112

113

 

wearout characteristics. Include data on all wearout items with an expected wearout life of 
150% or less of the planned service life of the end item. Document predicted wearout life 
of each item in terms of operating age since new (operating hours, months, or stress 
cycles, as appropriate) in the Augmented LMI database using the Integrated Digital 
Environment (IDE). Wearout life for each engineering failure mode (failure cause) of each 
wearout item is to be documented. Conditional probability of failure is defined as the 
probability that an operating item entering a given age interval will fail during that interval. If 
the conditional probability of failure increases with operating age (after a period of 
relatively constant failure probability), the item exhibits wearout characteristics. Single-
celled or simple items that exhibit wearout characteristics are tires, reciprocating-engine 
cylinders, brake pads, turbine-engine compressor blades, cathode ray tubes, sleeves, o-
rings, wire insulation, and all parts of an aircraft structure. All single-celled items in an 
aircraft exhibit wearout characteristics. Multi-celled and complex items (that are comprised 
of single-celled items) exhibit either very gradually increasing or relatively constant failure 
probability, after a possible infant mortality period. 
 
In addition to the reliability and maintainability data developed as indicated above for the 
Maintenance Planning candidate items, develop and document R&M data for each 
engineering failure mode (failure cause) of each Maintenance Planning candidate item. 
Data to be developed include inherent and operational MTBF, MTBMA, MTTR, and burn-
in time (when applicable). Document these data in the Augmented 
LMI database using the Integrated Digital Environment (IDE). 

Identify Design Alternatives (Block 107) 
Key Maintenance Planning personnel participate in formulating 
design alternatives to correct design deficiencies detected during 
R&M analyses. Design alternatives that reduce or simplify functions 
requiring logistic support resources are analyzed. This task 
demands coordination and cooperation between design and 
supportability personnel. Design alternatives to reduce the logistic 
burden of operations and maintenance tasks are the outputs of this 
subtask. The recommended design alternatives are recorded in the 
Augmented LMI database using the Integrated Digital Environment 
(IDE) and in a report. 

Perform Preventive Maintenance Analysis. (Block 
108) 
Preventive maintenance analysis is performed after FMEA and 
reliability and maintainability analysis and is conducted concurrently 
with corrective maintenance analysis. The purpose of this task is to 
determine the preventive maintenance requirements of the new 
system. The results are input to the task, skills and time line 
analysis. 
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Perform Reliability Centered Maintenance Analysis (Block 109). 
Perform preventive maintenance analyses on all Maintenance Planning candidates 
marked for preventive maintenance analysis on the Maintenance Planning Candidate List, 
as approved by NAVAIR. Preventive maintenance requirements are developed using 
Reliability-Centered Maintenance (RCM) logic as described in NAVAIR 00-25-403. 
Reliability-Centered Maintenance is a term referring to a preventive maintenance program 
designed to realize the inherent reliability capabilities of equipment. An RCM program 
emphasizes specific maintenance tasks selected on the basis of reliability characteristics 
of the equipment and a logical and auditable analysis of the consequences of failures. 
These tasks can be described in terms of four basic forms of preventive maintenance, 
each of which is applicable under a unique set of circumstances. The four basic forms are: 
(a) scheduled inspection of an item at regular intervals to discover any potential failures; 
(b) scheduled rework or discard of an item at or before some specified age limit; (c) 
scheduled discard of an item (or one of its parts) at or before some specified life limit; and 
(d) scheduled inspection of a hidden function item to find any functional failures. Furnish to 
NAVAIR all worksheets developed in accordance with NAVAIR 00-25-403 as specified by 
the Contract Data Requirements List for later use by NAVAIR and for audit purposes. 
RCM summary data are documented in the Augmented LMI database using the Integrated 
Digital Environment (IDE) and in a report.  
 
RCM is documented in the Augmented LMI database using the Integrated Digital 
Environment (IDE) by completing TAB 8. 

Perform Servicing Requirements Analysis (Block 110).  
Analysis of servicing requirements is also be accomplished following the reliability and 
maintainability analysis and FMEA. The objectives of these analyses are to:  

• Identify the servicing tasks to be performed in terms of man-hours, system 
downtime, support equipment, consumables, and task intervals;  

• Assist in reducing turnaround time and system downtime, and increasing 
servicing intervals, through the study of servicing tasks and support 
requirements; and  

• Assist in improving maintainability characteristics through redesign. While 
individual servicing tasks take relatively little time and resources, all servicing 
requirements must be accounted for in computation of total maintenance and 
logistic support resource requirements.  

Servicing requirements are those tasks necessary to:  

• Install and remove or replace externally hung pods, internally or externally 
mounted ordnance, and externally hung fuel tanks and stores; and  

• Replenish consumables expended during aircraft flight or during operation of 
support equipment to maintain satisfactory operation.  

Such tasks include, but are not limited to: 

• Lubrication,  
• Checking fluid levels and pressures,  
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• Replenishing or adjusting them as necessary, and  
• Inflating tires.  

Consumables include: 

• Grease,  
• Graphite,  
• Fuel, engine oil,  
• Hydraulic oil,  
• Oxygen,  
• Nitrogen, and  
• Other fluids required for the normal operation of the aircraft, equipment, or 

support equipment.  
Important additional elements of this definition include man-hours per task and task 
interval or frequency. 
 
a. Collect design data on systems, subsystems, equipment, and support equipment as 
required for development of servicing requirements. Collect operational requirements data 
as needed for determination of support requirements, task intervals, and maintenance 
levels. Typical design data to be collected for systems, subsystems, and equipment 
include specifications and drawings showing controls, sensors, piping, pumps, valves, 
lubrication and service fittings, gauges, regulators, access ports and covers, and filters. 
Also required are types and sizes of fluid reservoirs and tanks, their specified operating 
levels, and the specific fluids they contain. Design data to be collected for the support 
equipment include specifications and drawings as noted above, and data for those 
servicing materials that are provided to the system, subsystem, or equipment. Operational 
requirements data to be collected for the systems, subsystems, and equipment include 
annual operating hours or cycles; stores, pods, and ordnance information; and 
consumables predicted to be used per unit of time or per cycle. Operating requirements 
data for support equipment include planned operating schedules, predicted times for 
servicing, capability, for multiple service functions, and consumables predicted to be used 
by the support equipment during completion of the servicing task. 
 
b. Develop a list of servicing requirements for each system, subsystem, equipment, and 
support equipment end item identified as a Maintenance Planning candidate. These 
servicing requirements are based on the design and operational requirements data. 
 
c. Determine the support requirements, such as support equipment and consumables for 
the new system. Support equipment (or support equipment for support equipment if the 
analysis is being performed on an end item of support equipment) is that equipment 
required to make a system, subsystem, or equipment operational in its intended 
environment. Support equipment requirements are to be minimized. 
 
d. Examine the system, subsystem, equipment, and support equipment servicing 
requirements with the objectives of reducing turn-around times and system downtimes, 
and increasing system servicing intervals improving maintainability characteristics related 
to servicing through redesign. The critical examination is documented in the contractor’s 
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format, and made available for inspection at the contractor’s facility upon NAVAIR request 
during the servicing requirements review process. Perform zonal analysis in conjunction 
with task frequency analysis. 
 
e. Develop system servicing requirements based on individual subsystem and equipment 
servicing requirements. Individual servicing requirements are often stated by the design 
engineer with insufficient attention paid to the impact on other systems’ servicing 
requirements. Special attention is given to possible overloading of an aircraft zone with 
servicing tasks being performed concurrently with other servicing tasks. This attention 
includes analysis of the task frequency, service times, and zonal area. The analysis is 
iterative in that servicing tasks may change with respect to service time or frequency 
through operational analysis or redesign. Include recommendations for redesign where 
warranted and feasible. 
 
f. Examine the location, size, position, and installation orientation of all fittings and orifices 
for lubrication, fueling, and changing or adding fluids. Also consider the design and 
installation of one system as it relates to another system in order to determine the 
accessibility of fittings, orifices, and covers in both systems. In addition to systems and 
subsystems for electrical power, hydraulic power, auxiliary power, air conditioning, oxygen, 
and fire protection, other systems (as used herein) also include fuselage, wings, doors, 
service bays, compartments, and covers. Results of this analysis must include 
recommendations for redesign where warranted and feasible. 
 
g. For each recommendation for redesign, assess the validity and feasibility of the 
recommendation. For each recommendation for redesign that the contractor’s engineering 
design team finds valid and feasible, perform an economic tradeoff analysis. When 
redesign is the economic alternative, the contractor proceeds with the redesign when 
authorized by NAVAIR. When the recommendation for redesign is found to be invalid or 
not feasible, it is not considered further. 

Perform Calibration Requirements Analyses (Block 111). 
The calibration requirements analysis is accomplished in parallel with preventive 
maintenance, age exploration, corrective maintenance, and servicing requirements 
analyses. Data used for this analysis include FMEA data and system design data (i.e., 
specification range or specific value, specification tolerance, and/or calibration interval). 
The objectives of the calibration requirements analysis are to: (a) identify apparent system 
alignment and support equipment calibration requirements in terms of measurement 
ranges, accuracy, maintenance man-hours, system downtime, support equipment, 
alignment and calibration intervals, calibration standards and calibration procedures; (b) 
assist in reduction of alignment time, calibration time, and system downtime; (c) assist in 
increasing alignment and calibration intervals; and (d) assist in reducing total requirements 
for support equipment and calibration standards. Although alignment or calibration tasks 
may comprise a relatively small portion of the total system maintenance man-hours per 
flight hour (or for support equipment: maintenance man-hours per operating hours), man-
hours, support equipment, and calibration standards and procedures requirements must 
be accounted for in computations of total maintenance and logistic support resource 
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requirements and program constraints. Steps involved in the calibration requirements 
analysis include development of the Calibration/Measurement Requirements Summary 
(CMRS), and performance of calibration requirements analysis. 
 
a. The CMRS is a summary of the technical requirements of a system, subsystem, and 
equipment outlining the measurement parameters, and specifying ranges, accuracy 
requirements, alignment intervals, and calibration intervals for each level of measurement. 
These data are used to determine that systems, subsystems, and equipment items are 
adequately supported with test and measurement equipment that is usually categorized as 
common or peculiar support equipment. The CMRS also identifies and is used to validate 
the need for calibration equipment, including standards that are required for support 
equipment calibration. The CMRS helps ensure traceability of measurement accuracy to 
primary standards held by the National Institute of Standards and Technology. Traceability 
is required to ensure optimum performance of support equipment used in inspection, 
acceptance, and operation and maintenance of weapon systems or equipment. The 
CMRS must be prepared. To develop the CMRS, examine each Maintenance Planning 
candidate for alignment and calibration requirements that must be met with calibrated 
support equipment. Additionally, identify all other potential alignment and calibration 
candidates. To ensure coverage of all potential alignment and calibration actions, 
particular emphasis is placed on the work breakdown structure for avionic systems 
including radar, fire control, cockpit instrumentation, and warning systems. For support 
equipment, particular emphasis is placed on support avionic systems, and on support 
equipment stimuli, measurement, control and switching, and calibration/certification 
subsystems, groups, and sets that are generally considered to be weapons replaceable 
assemblies (also known as building blocks) and shop replaceable assemblies. All CMRS 
requirements are directly traceable to either: (1) an IPC with a related system, subsystem, 
equipment alignment task or a support equipment calibration task; or to (2) a preventive or 
corrective maintenance task that results in an alignment or a calibration task. Outputs from 
the initial CMRS include apparent alignment and calibration requirements in terms of IPC, 
maintenance task number, maintenance man-hours, system downtime, support 
equipment, alignment and calibration intervals, calibration equipment or standards, and 
calibration procedures. These data are used for the calibration requirements analysis as 
indicated in the following paragraph. 
 
b. Perform a calibration requirements analysis on system, subsystem, or equipment 
alignment measurements, and support equipment calibration requirements, to: (1) reduce 
system alignment times and system downtimes; (2) eliminate unnecessary system 
alignment requirements; (3) increase system alignment intervals; (4) decrease total 
requirements for support equipment and calibration standards; (5) increase support 
equipment calibration intervals; and (6) meet contractual design and logistic support 
constraints regarding the alignment and calibration portions of the total maintenance 
workload. The results of this analysis is stored in the Augmented LMI database using the 
Integrated Digital Environment (IDE) and is made available during the CMRS review 
process. Compare the requirements for support equipment and standards derived from 
this analysis with the CMRS. Revise the CMRS to reflect these updated requirements 
producing a sequentially developed, revised, and validated CMRS. 
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Data resulting from this task is recorded in the Augmented LMI database using the 
Integrated Digital Environment (IDE). These data include: calibration standard required, 
calibration required, calibration interval, calibration time, and calibration item. 

Perform Limited Age Exploration Analysis (Block 112).  
Age exploration analyses are performed in conjunction with preventive maintenance 
analyses, following the development of R&M analysis and FMEA. Age exploration 
analyses provide inputs to, and receive outputs from, preventive maintenance analyses. 
Age exploration analyses are conducted to detect new engineering failure modes and 
increasing failure rates of known modes, and to determine and/or verify preventive 
maintenance requirements. In RCM analysis, a conservative approach is taken on 
development of on-condition tasks and failure finding tasks. If data are not available on 
similar equipment items for age exploration analyses, in an initial program these tasks may 
be assigned conservative intervals. As experience is gained, it would be normal for such 
tasks to be scheduled at more optimum intervals than those used initially. Similarly, 
wearout life of hard-time items is selectively verified, based on operational data. The 
contractor performs age exploration analyses as detailed in NAVAIR 00-25-403. RCM 
decisions made on selected items, including those that were based on default logic (as 
noted on the RCM consequences and task worksheets) and including tentative inspection 
intervals for systems, powerplants, structures, and support equipment, are examined and 
verified. In addition, predicted wearout life of wearout items is selectively examined and 
verified. A sampling or opportunity inspection program is developed and intervals for the 
sampling or opportunity inspections are established by the contractor. The sampling 
program may be accomplished during development tests, during in-service operations, or 
both and may be analyzed by the contractor, by NAVAIR, or both, in sequence. 
 
Age Exploration is documented in the Augmented LMI database using the Integrated 
Digital Environment (IDE) by completing TAB 8. 

Determine Design Alternatives (Block 113).  
Design alternatives, where valid and feasible, are formulated to correct design deficiencies 
detected during reliability and maintainability analyses, FMEA, and preventive 
maintenance analyses. Design alternatives that reduce or simplify functions requiring 
logistic support resources are analyzed. Recommended design alternatives are recorded 
in the Augmented LMI database using the Integrated Digital 
Environment (IDE) and in a report. Additionally, the contractor 
prepares functional flow diagrams or design recommendation data as 
specified by NAVAIR. 

Perform Corrective Maintenance Analysis (Block 114).  
Corrective maintenance analysis is accomplished after R&M analysis 
and FMEA have been completed. Corrective maintenance analysis 
consists of: (a) listing corrective maintenance tasks and requirements; 
(b) developing a tentative list of level of repair (LOR) candidates; and 
(c) performing analyses leading to improvement in reliability and 
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maintainability characteristics through redesign. The analysis delineates by maintenance 
level specific corrective maintenance tasks necessary to restore the equipment to 
acceptable operating condition and establishes non-specific requirements for support 
equipment to accomplish those tasks. Each failure not only has an effect connected with it 
(as indicated in the Augmented LMI database), but also a cause. The cause of a failure is 
normally connected with parts malfunction, but in some instances the failure effect could 
be corrected by adjustment, servicing, or calibration. For example, failure of a hydraulic 
valve to operate could be corrected by flushing contaminated fluid from the hydraulic lines. 
The process through which the selected corrective maintenance actions are derived 
considers all options and arrives at the most appropriate task. The information on which to 
base this analysis is derived from the Failure Modes and Effects Analysis. An audit trail 
that relates each corrective maintenance task to an engineering failure mode is 
established. Failures that are projected to occur after all applicable and effective 
preventive tasks have been implemented are the events upon which corrective 
maintenance is based. The data from the corrective maintenance analysis is used for the 
continuation of the Maintenance Planning and analysis process as follows. First, corrective 
maintenance actions are used as a basis for recommending changes to the configuration 
or design approach. Second, after the requirement for a particular corrective maintenance 
action has been fully justified through the comparison of that action with the times and 
rates produced by the task and skills analysis, the data is used for planning logistic support 
requirements. Third, data pertaining to tentative maintenance levels and tentative LOR 
candidates is used an input to the LOR analysis. The following steps are performed to 
accomplish corrective maintenance analysis: 
 
a. Identify all corrective maintenance actions that are required to restore an item to a 
serviceable condition. The maintenance actions apply to all failure modes identified by the 
FMEA including malfunctions and degraded operation detected during a scheduled 
maintenance requirement, action, or inspection, as well as those actions that become 
necessary as a result of other unscheduled requirements or maintenance actions. 
 
b. List the maintenance action required to correct each failure cause in the Augmented 
LMI database using the Integrated Digital Environment (IDE). List all system, subsystem, 
equipment, or support equipment end item maintenance tasks within the corrective 
maintenance category using codes to indicate: inspect, test, service, adjust, align, install, 
remove, replace, repair, overhaul, rebuild, fault locate, operate, lubricate, disassemble, 
and assemble. During this process, feasible alternative maintenance actions that can 
correct the failure are generated by comparisons with in-service equipment, by 
consideration of new maintenance techniques and equipment, and by evaluating unique 
maintenance considerations for both the WRA and SRA. When appropriate, equipment 
adjustment are included in these alternative maintenance action considerations. (For 
example, should a crack in the material of an item be repaired by fusing it or by reinforcing 
it? Is the malfunction caused by a degraded capacitor remedied by replacement circuitry, 
tuning, or both?) Attractive alternatives are retained and analyzed during the task, skills, 
and time line analyses. Impractical alternatives are eliminated. The corrective maintenance 
tasks identified are related to support requirements (i.e., support equipment functional 
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requirements, tentative maintenance levels and preliminary LOR candidates) as described 
in paragraphs c, d, and e below. 
 
c. If support equipment is required in the performance of the corrective maintenance task, 
record this requirement in the Augmented LMI database using the Integrated Digital 
Environment (IDE) and prepare Augmented LMI data to justify this requirement. 
 
d. Prior to making the decision of whether an item is repaired or discarded, where it is 
repaired or discarded, and what is required to repair the item, it is first necessary to 
determine all potential corrective maintenance actions. These must be listed in the 
Augmented LMI database using the Integrated Digital Environment (IDE). Assign a task 
code to each corrective maintenance task. The tentative maintenance level is indicated by 
the third digit of this code. This tentative maintenance level is verified later by LOR 
analysis. When making this recommendation, initial consideration is given to the 
complexities of fault isolation, removal and replacement, corresponding maintenance level 
capabilities, skills, and support equipment availability. Note that unlike the weapon system, 
virtually all support equipment fault isolation is conducted at the intermediate or depot 
levels of maintenance. Also, when this corrective maintenance analysis is conducted on 
support equipment end items, support equipment requirements are “support equipment for 
support equipment” requirements (i.e., items of support equipment that support the 
primary support equipment end item). 
 
e. Construct a preliminary list of LOR candidates based on paragraph d, above. These 
tentative LOR candidates consist only of the equipment indenture levels corresponding to  
WRAs, SRAs, and sub-SRAs. Recommend criteria for final selection of LOR candidates. 
These recommendations, and the tentative LOR candidate list, are delivered to NAVAIR 
as part of the LOR Program Plan. 
 
f. Prepare Augmented LMI data. Tasks recorded in the Augmented LMI database using 
the Integrated Digital Environment (IDE) provide a detailed narrative description of how 
tasks identified are to be performed, the specific skill specialty requirements, and 
applicable task times. The Augmented LMI database identifies training, personnel, support 
equipment, and supply support requirements necessary for the accomplishment of each 
task. 

Perform Calibration Requirements Analyses (Block 115). 
Where applicable to corrective maintenance requirements, determine calibration 
requirements for each Maintenance Planning candidate. Calibration requirements 
analyses are performed. 

Determine Design Alternatives (Block 116).  
Participate in formulating design alternatives to correct design deficiencies detected during 
corrective maintenance and associated calibration requirements analyses. Design 
alternatives that reduce or simplify functions requiring logistic support resources are 
analyzed. This task demands coordination and cooperation between design and 
supportability personnel. To determine design alternatives, evaluate the corrective 
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maintenance and calibration tasks to be performed. Collect data on the frequency of 
individual corrective maintenance actions on the basis of the failure rate and failure mode 
analyses already performed to establish a relative ranking of potential maintenance action 
problems. Collect system, subsystem, equipment, and support equipment design data as 
required to review the design for accessibility to maintenance. In addition, enclosures, 
mounting methods, racks, cables, and assemblies are viewed from the perspective of 
efficient conduct of maintenance tasks. Perform analysis as required to improve efficiency 
of corrective maintenance actions leading to redesign as warranted. Questions to be 
considered shall include, but not be limited to: 
 
a. Are all parts of a common circuit function or group of related circuits located in a single 

space? 
b. Is the use of cable plugs and connectors, relays, and potentiometers minimized? 
c. Have replaceable and interchangeable units been designed to prevent incorrect 

installation? 
d. Have alignment guides or guide pins for hard-to-install units been provided? 
e. Are components located to minimize damage to equipment and injury to maintenance 

personnel when maintenance actions take place? 
f.  Are checkpoints, test pins, and adjustment requirement items accessible for 

maintenance? 
g. Are units subject to frequent inspection and corrective maintenance located in 

accessible positions? 
h. Are handles provided for all difficult to carry, heavy, or frequently handled equipment? 
i. Where applicable, are pull-out, roll-out, or slide-out drawers, shelves, or racks provided 

to facilitate maintenance? 

The recommended design alternatives are recorded in the Augmented LMI database 
using the Integrated Digital Environment (IDE). 

Conduct Level of Repair Analysis (Block 117).  
Level of repair (LOR) analysis is performed on subsystem, 
equipment, and support equipment items to determine the least 
life cycle cost repair or discard decision alternatives. The analysis 
process includes non-economic analysis that accounts for pre-
empting factors such as safety and mission success. LOR 
analysis recommendations and decisions for new material should 
be made as soon as the equipment preliminary design has been 
determined, and are iterated until a final hardware design 
configuration is reached. LOR analysis is a systematic procedure 
that provides a capability to evaluate the cost impact of various 
maintenance alternatives. By systematic application, an LOR 
analysis determines the repair cost of the items of equipment 
comprising the system being procured. This, in turn, beneficially 
influences the total life cycle ownership cost of the system. 
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Perform LOR (Block 118).  
The LOR analysis is performed in an iterative manner an accordance with NAVAIR 
requirements. The contractor may request the level of repair analysis computer software 
and loading instructions available from NAVAIR if computer analysis is selected. 
Scheduled events for the level of repair analysis effort are determined in accordance with 
the approved LOR Program Plan. Task, skills, and time line analyses, the maintenance 
analyses, and Government furnished information provide data that meet level of repair 
analysis program input requirements. NAVAIR may require level of repair analysis to be 
performed using non-economic factors, including safety, repair feasibility, and mission 
success. This analysis, if required, is accomplished without cost being the prime 
consideration and is performed prior to the LOR economic analysis. Any LOR 
recommendations based on non-economic analysis may also include an economic 
analysis so as to assign some economic value to the non-economic recommendation. The 
following steps are accomplished to perform the LOR analysis: 
a. Install, test and validate the level of repair computer analysis program. LOR candidates 
listed as a result of corrective maintenance analyses, as approved by NAVAIR, are 
examined. The initial input data is assembled, edited, and entered. Coordination among 
contractor, subcontractors, vendors, and NAVAIR is required. The contractor plans this 
activity, identifies milestones and actions, schedules events, and tracks activity progress. 
This task results in the tested and validated level of repair program installed in the 
contractor’s computer facility. 
b. Perform the level of repair analysis. Produce computer analyses whose inputs are 
quantitative factors and whose outputs are the relative costs of repair level and discard 
decision alternatives. Quantitative factors may be varied for each computer analysis cycle 
if necessary to develop clear variations of relative costs and to reduce the risk of adopting 
erroneous repair level or discard alternatives. Records of quantitative factor variations are 
maintained and matched to records of corresponding relative costs. (This requirement may 
be met by preserving level of repair analysis output reports generated by the level of repair 
computer program.) 
c. Assess the consequences of the level of repair analyses for Maintenance Planning 
suitability. The principal activity, performed jointly by both the contractor and NAVAIR is a 
series of comparisons and qualitative examinations of the level of repair final data values. 
Comparisons and examinations are concerned with final adjusted values and their 
individual baseline values for each quantitative parameter, and with final adjusted values in 
their relationships to each other. The output of this activity consists of the accepted values 
of the quantitative parameters that are used to make level of repair and discard decisions. 
In addition to the outputs generated by the model, the LOR data are recorded in the 
Augmented LMI database using the Integrated Digital Environment (IDE). NAVAIR may 
contractually require the following reports: 

• LOR Program Plan 
• LOR Analysis Report 
• LOR Summary Report 
• LOR Status Report 
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Uniform SM&R Code Format
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Select SM&R Codes (Block 119)  
In developing the SM&R code, the 
maintenance planner will perform 
sensitivity analysis to determine 
which specific metrics drive the repair 
decision and the valid range for those 
metrics for the specific decision 
chosen. The ranges will be used in 
the operational phase to help 
determine when the repair decision 
needs to be reexamined.  
 
Source, Maintenance and 
Recoverability (SM&R) codes are 
selected in accordance with the Joint Services Uniform SM&R Code Format and Structure 
as delineated in applicable NAVAIR implementing directives. The basis for selecting 
recommended SM&R codes thereafter by the contractor are the make-or-buy decisions for 
replenishment items and the discard and repair decisions from the results of level of repair 
analyses. The uniform SM&R code format is composed of three parts consisting of a two 
(2) position Source Code, a two (2) position Maintenance Code, and a one (1) position 
Recoverability Code. The codes entered in the first and second positions indicate the 
source for acquiring the item for replacement purposes, i.e., procured and stocked, 
manufactured, or assembled. The maintenance code entered in the third position indicates 
the lowest maintenance level authorized to remove, replace, and use the item. The 
maintenance code entered in the fourth position indicates the item is to be repaired and 
identifies the lowest maintenance level authorized to return the item to serviceable 
condition (i.e., ready for issue) from some but not necessarily all failure modes. The 
recoverability code entered in the fifth position indicates the maintenance level authorized 
to condemn (scrap) the item. The fifth position code also indicates the secondary repair 
level. Enter the SM&R code in the Augmented LMI database using the Integrated Digital 
Environment (IDE). 
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Task and Skills Analysis (Blocks 120-147). 
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The Task and Skills Analysis identifies the technical tasks to be performed by operations 
and maintenance personnel. The analysis provides data necessary to identify manpower 
and logistic resource requirements for the proper operation, maintenance, and repair of 
systems or equipment items and support equipment in accordance with their mission, 
employment concept, personnel constraints, and the approved logistic support concept. 
The results of the analysis yield quantitative data concerning required skills, time intervals 
to accomplish specific tasks, and manpower and logistic resources required. The task and 
skills analysis also provides descriptive data on the specific task steps necessary to 
perform each operation and maintenance task. These task steps provide the data for the 
time line analysis, which may be considered as a subset of the task and skills analysis 
and is applied to critical maintenance actions. Critical actions are usually multiple activities 
that are either tine constrained or have safety ramifications that require a strict protocol for 
safe performance. For these critical actions, the time line analysis provides a means to 
identify and analyze the sequential requirements of the maintenance task, thereby 
providing an analytical basis to determine maintenance tasks that could be accomplished 
on a phased or parallel basis, and in correct order of protocol. The results of the task and 
skills, and time line analyses are analyzed to determine if redesign of the system is 
necessary to reduce costs and logistic support resources or to enhance readiness. 
Management actions to reduce risk are examined if redesign of the system or the support 
system is necessary. Finally, the determination of provisioning requirements and specific 
logistics output products are accomplished during the performance of this task. The results 
of the subtasks comprising these analyses are recorded in the Augmented LMI database 
using the Integrated Digital Environment (IDE). If new or modified resources are required, 
the following data are completed as appropriate: 

• Support Equipment 
• Training Material  
• UUT Programs  
• ATE Programs  
• Training Material Description 
• Facility Description  
• Skill Evaluation  
• Support Items  
• Support Items (Application Related) 
• Transportability 

Perform Task and Skills Analysis (Block 120).  
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Perform and document a task and skills analysis on all maintenance tasks determined by 
preventive maintenance, corrective maintenance, servicing requirements, and calibration 
requirements analyses as shown by the sub-blocks in Block 120. The task and skills 
analysis determines skills and other requirements for maintenance tasks, eliminating 
duplicate tool, support equipment, and other logistic needs. Maintenance tasks are 
examined to eliminate interference, scheduling overlaps, and other redundancies in an 
effort to increase the efficiency of maintenance. Task and skills analysis considers the 
types of skills and individual knowledge required of personnel who are responsible to 
maintain and repair the system, subsystem, equipment, or support equipment item. This 
study makes maximum use of existing engineering data to avoid duplication of 
requirements for these data. Document the Task Analysis in the Augmented LMI database 
using the Integrated Digital Environment (IDE) by completing TAB 7. 
 
The following steps are performed to conduct the task and skills analysis: 

Determine Maintenance Level (Block 121) 
For each preventive maintenance task, corrective maintenance task, servicing task, and 
calibration task identified, enter a task code in the Augmented LMI database using the 
Integrated Digital Environment (IDE). The task code uniquely identifies each maintenance 
and operator task associated with a particular item. The code is comprised of six subfields. 
The first five subfields provide information describing the basic function of the task, the 
interval at which it is to be performed, the maintenance level responsible for its 
accomplishment, and the operational status of the item during the 
performance of the task. The sixth subfield is a two position sequence 
code to permit differentiation between codes related to an item when 
the first five subfields are identical. 

Determine Step-by-Step Procedures (Block 122) 
Determine the complete effort required to accomplish a specific 
operational or maintenance task for both one person and crew tasks as 
shown in the sub-blocks in Block 122. Document, in narrative form, the 
sequential steps required to perform the task in the Augmented LMI database using the 
Integrated Digital Environment (IDE).  

Determine Support Resources Required (Block 123) 
Data is presented in sufficient detail to define task times, skills, 
tools, support equipment, facilities, supply support requirements, 
and all other logistics element requirements as shown in the sub-
blocks to Block 123. The task description accounts for fault 
diagnosis, interface and access, disassembly and assembly, 
remove and replace, repair, and checkout procedures. 
Requirements for power, compressed air, and environmental 
considerations are specified. In cases of multi-personnel tasks, 
the communications and coordination requirements between 
personnel must be documented. Interface and access steps, fault 
diagnosis steps, check-out steps, etc., that are documented under a separate task 
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description may be referenced. The task sequences identified provide data for the time line 
analysis specified below. 

Determine Task Requirements (Block 124) 
Calculate the frequency of performance or occurrence of each 
task, task interval, elapsed time to conduct the task, and 
manhours required as shown in the sub-blocks to Block 124. 
This is expressed as the number or annual occurrences based 
on the system annual operating requirements identified in the 
Augmented LMI database using the Integrated Digital 
Environment (IDE). For corrective maintenance tasks there are 
two methods for calculating task frequency. Both methods 
require the summation of the failure mode ratios identified in the 
Augmented LMI database for all failure modes that cause the maintenance task to occur. 
The next step is to sum the failure rate with the inverse of the MTBM (induced) and MTBM 
(no defect), all identified in the Augmented LMI database. These two values are then 
multiplied by the annual operating requirements from in the Augmented LMI database and 
the operating time conversion factor found in the Augmented LMI database to arrive at the 
task frequency. The second method also uses the sum of the failure mode ratios and the 
failure rate. However, these values are multiplied by the ratio of MTBMA to MTBM 
(inherent) from the comparability analysis results documented in the Augmented LMI 
database and the annual operating requirements and operating time conversion factor 
described above. The task frequency for preventive maintenance tasks is calculated by 
using the task interval established as a result of the RCM analysis documented in the 
Augmented LMI database using the Integrated Digital Environment (IDE). 

Identify New Support Resources Required (Block 125) 

Determine if there is a requirement that requires development, for support equipment, for 
facilities, personnel skills, training devices, equipment, or tools and/or support equipment, 
transportation system, computer resources support, repair techniques, new technologies, 
or inspection techniques to support the system as shown by the sub-blocks to Block 125. 
These requirements are documented in the Augmented LMI database by a yes or no 
entry. If there is a facility requirement (i.e., new or modified facilities required or additional 

Critical Resource
New Resource

Inspection Techniques
Test Techniques

Repair Techniques 
CRS

Transportation System

Training Devices

Personnel Skills
Facilities

Support Equipment

Identify
New Support
Resources
Required

Require Development

Known Scarcities
Cost Implications

Schedule Constraints

Identify
Critical

Resources
Required

Special Management

Provide Resource
Requirement
Description &
Justification

Identify
Management

Actions

Minimize Risks

Budget Modifications

Schedule Modifications

Develop
Solutions

Tracking Procedures

125

126

127 128 129

 



NAVAIR 00-25-406 

Version 15 
6 August 2004 108 

Known Scarcities
Cost Implications

Schedule Constraints

Identify
Critical

Resources
Required

Special Management

126

 

Critical Resource
New Resource

Identify
Management

Actions

Minimize Risks

128

 

Budget Modifications

Schedule Modifications

Develop
Solutions

Tracking Procedures

129

 

space at an existing facility) the Augmented LMI database using the Integrated Digital 
Environment (IDE) is prepared.  
 
If there is a tool and/or support equipment requirement are entered in the Augmented LMI 
Database. If Support Equipment is required it will be documented in the Augmented LMI 
database using the IDE and TAB 4.  
 
If training equipment is required to prepare the operator or maintenance person to perform 
a given task, the Augmented LMI database using the Integrated Digital Environment (IDE) 
is prepared. If Support Equipment is required it will be documented in the Augmented LMI 
database using the IDE following the procedures in TAB 6. 

Identify New Support Resources Required (Block 126) 
Identify Critical Resources that require special management, 
cause schedule constraints, have cost implications, or require 
known scarcities as shown by the sub-blocks in Block 126.  

Provide Resource Requirement Description and 
Justification (Block 127) 
If Support Equipment is identified the Augmented LMI database 
using the Integrated Digital Environment (IDE) must be prepared. The Augmented LMI 
database must be prepared for each peculiar item. The Augmented LMI database may be 
required for the common items as specified by NAVAIR. If support equipment is required 
prepare Support Equipment Recommendation Data. Determine the measurement base 
code. This code identifies the unit of measure for a particular operating time period or 
number of events and is documented in the Augmented LMI database using the Integrated 
Digital Environment (IDE). 

Identify Management Actions (Block 128).  
The logistic support resources identified are examined to identify 
those management actions necessary to minimize the risks 
associated with each new or critical resource as shown by the 
sub-blocks in Block 128.  

Develop Solutions (Block 129) 
These actions could include development of detailed 
tracking procedures of schedule and budget modifications as 
shown by the sub-blocks in Block 129. 
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Identify Training Requirements (Block 130) 

Assess the adequacy of the identified skill specialty code with regard to the specific skills 
and knowledge required to accomplish the task. Using the appropriate code, specify in the 
Augmented LMI database if the skill specialty is adequate, needs additional training, or a 
new skill specialty needs to be established. If a new specialty code needs to be 
established or the existing one modified, the Augmented LMI database is required to fully 
describe and justify the additional skill and training requirement. 

Recommend Training Options (Block 131) 
Determine the training mode, if formal classroom or on-the-job-training is required for a 
task, and the rationale for the option as shown by the sub-blocks in Block 131 and 
document this requirement in the Augmented LMI database using the Integrated Digital 
Environment (IDE). If training is required, use the Augmented LMI database to fully 
describe the additional training requirement. 

Identify Tasks Exceeding Design Constraints (Block 132).  
Analyze the logistic support resources required for each task and determine which tasks 
fail to meet established supportability design goals or constraints for the new system.  

Identify Tasks to be Optimized or Simplified (Block 133) 
Identify tasks that can be optimized or simplified to reduce operating and support costs 
and logistic support resource requirements, or to enhance readiness. Determine the 
training mode, if formal classroom or on-the-job-training is required for a task, and the 
rationale for the option as shown by the sub-blocks in Block 133. 

Propose Alternate Designs and Develop Alternate Approaches (Block 
134) 
Propose alternative designs and participate in the development of alternative approaches 
as shown by the sub-block in Block 134 to optimize and simplify tasks or to bring task 
requirements within acceptable levels. 

Document Training Results in Augmented LMI (Block 135) 
The results of Blocks 130-135 are documented in the Augmented LMI database using the 
Integrated Digital Environment (IDE). 
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Conduct Transportability Analysis (Block 136) 

Conduct a transportability analysis on the system and the equipment and any sections 
when sectionalization is required for transport as shown in the sub-blocks to Block 136.  

Develop Design Alternatives (Block 137) 
Participate in the development of design alternatives when transportability problem areas 
are surfaced. 

Document Transportability Engineering Results in Augmented LMI 
(Block 138) 
When the general limitations are exceeded, document the transportability engineering 
characteristics in the Augmented LMI. 

Determine Provisioning Requirements (Block 139).  

Determine initial provisioning requirements based on Maintenance Plan technical factors. 

Document PTD in Augmented LMI (Block 140) 
For those support resources requiring initial provisioning, document the provisioning 
technical documentation in the Augmented LMI database using the Integrated Digital 
Environment (IDE). 

Validate Augmented LMI Data (Block 141). 

Augmented LMI data validation for Maintenance Planning is an examination of the data 
emanating from processes described in this guide that are entered in the Augmented LMI 
database using the Integrated Digital Environment (IDE) for approval by NAVAIR. The 
primary purpose of the examination is to detect whether the emerging Maintenance Plan 
will breach program or operational constraints on a total system basis, or whether 
elements of the emerging Maintenance Plan will breach any logistic constraints. During the 
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examination process, neither NAVAIR nor the contractor should make any changes to the 
Augmented LMI database other than changes required for data processing, storage, or 
retrieval. The Augmented LMI database is validated by performing the following analyses. 

Perform Maintenance Tasks on Equipment Prototypes (Block 142) 
Validate the key information documented in the Augmented LMI through performance of 
operations and maintenance tasks on prototype equipment.  

Use Developed Procedures and Resources (Block 143) 
This validation is conducted using the procedures and resources identified during the 
performance of the task analysis. Updates are made where required.  

Coordinate with Systems Engineering Demonstrations (Block 144) 
Validation requirements are coordinated with other Systems Engineering demonstrations 
and tests (e.g., maintainability demonstrations, reliability and durability tests as shown by 
the sub-blocks in Block 144). 

Optimize Validation and Time Requirements (Block 145) 
Optimize validation time and requirements. All logistics elements are considered. Data is 
documented in reports. 

Update Augmented LMI (Block 146)  
Analyze the constraints and support requirements for the new system. Document new 
information and Systems Engineering information in the Augmented LMI database as 
shown in the sub-blocks to Block 146 in addition to the following requirements. At this point 
in the acquisition process most of the inputs needed to update the supportability 
constraints are available from the updated Augmented LMI database. Constraints consist 
of the performance parameters, operational and environmental conditions, limits, cost 
ceilings, schedules, life expectancy, and mission requirements that bound the 
development and deployment of systems, subsystems, equipment, and support 
equipment. These constraints are initially imposed before the Integrated Baseline Review 
(IBR). Constraints that affect and apply to logistic element analyses exist in four major 
categories: (a) maintenance related constraints (technical Maintenance Planning 
constraints); (b) program constraints that have a maintenance impact (program 
Maintenance Planning constraints); (c) supportability constraints due to standardization; 
and (d) supportability design constraints. Typical constraints in each of these categories 
are discussed below. It should be noted, however, that the constraints listed are 
representative, and other constraints on a case-by-case basis may be introduced. 
Conversely, some of those shown may not be applicable for a specific analysis. 
 
Technical Maintenance Planning constraints consist of all those data that have been 
generated as a result of the Maintenance Planning process and are in the updated 
Augmented LMI database. Technical Maintenance Planning constraints include lists of 
individual maintenance tasks (preventive, corrective, servicing, and calibration), support 
equipment requirements, identification of repairable items and consumables, levels of 
repair, maintenance intervals, source, maintenance and recoverability codes, and 
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technical factors. Other data include task codes, times to repair, training and manpower 
requirements, facilities and support equipment requirements, task sequencing, and skills 
and time line data. 
 
Program Maintenance Planning constraints are developed before the Alternate 
Systems Review (ASR). These constraints are both within and outside of the Augmented 
LMI database. Constraints recorded in the Augmented LMI database relating to 
availability, maintainability, reliability, and supportability have been developed as a result of 
program planning documents such as the ICD, AoA, TDS, APB, CDD, and CPD and are 
addressed during failure mode and effects analyses, reliability and maintainability analysis, 
maintenance task analyses, and task, skills, and time line analyses. Included in these 
constraints are maintenance man-hours per flight or operating hour (MMH/FH), mean time 
between maintenance actions (MTBMA), mean time between failures (MTBF), and turn-
around time (TAT). Other program Maintenance Planning constraints that are provided by 
NAVAIR, but which are not included as part of the standard Augmented LMI data 
package, are numbers of aircraft to be procured, operating and maintenance site 
locations, navy support date, and deployment plans. 
 
Evaluate the standardization approaches and the interchangeability and replaceability 
requirements that were developed between ASR and IBR. Following this evaluation, 
update the supportability constraints that are due to standardization in light of new data, 
and to the level commensurate with mission hardware and software standardization being 
pursued. Identify risks associated with each constraint. This task must be closely 
coordinated with the standardization program to avoid duplication of effort, and demands 
cooperation between design and support personnel. Document the results of this task. 
 
Review qualitative and quantitative supportability design constraints; supportability, cost, 
and readiness objectives, goals, and thresholds; and specification requirements that were 
established IBR and SFR. Based on this review, determine the supportability design 
factors for the new system. The results of this process are used for inclusion in 
specifications, other requirements documents, or contracts as appropriate. Additionally, 
the data are used to update the Augmented LMI database, and are incorporated in 
reports. 
 
The supportability constraints and requirements constitute the set of conditions that are 
provided to the logistic element analysts in the form of preliminary Maintenance Plans. 
 
If the examination as conducted above detects breached program or operational 
constraints, and no feasible logistic alternative can eliminate the breach, NAVAIR may 
recommend or require that the design of specific items (identified with IPC and 
nomenclature) be changed. Required changes include the exact identification of the 
breached constraint and the appropriate quantitative measure of the breach. Following 
design change directions Maintenance Planning is iterated as necessary only for this item. 
 
If examination detects opportunities to reduce or eliminate maintenance requirements, 
NAVAIR may direct that supplementary Maintenance Planning analysis be performed. In 
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this case, NAVAIR provides qualitative and quantitative factors to define the objectives of 
supplementary Maintenance Planning to be performed on items identified by IPC and 
nomenclature. 
 
If examination shows that the emerging Maintenance Plan is acceptable and suitable, 
NAVAIR directs that approval codes be entered into the Augmented LMI database for 
items identified with the appropriate IPC and nomenclature. Any subsequent changes to 
the approved Augmented LMI database except changes for data processing, storage, or 
retrieval, must be approved by NAVAIR.  
 
To determine whether constraints have been breached, perform the following tasks. 
 

• Provide a narrative description (i.e., replace brake assembly) of each task to be 
performed for inclusion in the Augmented LMI database 

• Determine the means by which a system, subsystem, assembly, or subassembly is 
checked to verify its operational state or condition. Identify a primary and secondary 
means of detection and document the applicable code in the Augmented LMI 
database. 

• Identify whether the performance of the maintenance action identified by the task 
code will potentially expose assigned maintenance personnel to hazardous 
conditions. Document the applicable hazardous maintenance procedures code in 
the Augmented LMI database. 

• Determine whether or not the particular maintenance task under analysis has a 
bearing on an item which is mission critical. Nuclear hardness critical procedures 
are processes, finishes, specifications, manufacturing techniques, and/or 
procedures which are hardness critical, and which, if changed, could degrade 
nuclear hardness. 

• Determine the work area where the maintenance function is to be performed. 
Document, using the applicable code, in the Augmented LMI database using the 
Integrated Digital Environment (IDE). 

• Identify each person required to perform the task. If a person is used to perform 
more than one task, the same identifying character are used throughout the task 
analysis. Document this data in the Augmented LMI database using the Integrated 
Digital Environment (IDE). 

• Determine the mean man-minutes required for each person identified to perform a 
step within a task and document in the Augmented LMI database using the 
Integrated Digital Environment (IDE). 

• Determine the mean minute elapsed time required for each step within a task 
regardless of the number of personnel working simultaneously. This does not 
include logistic delay time. Record the mean minute elapsed time in the Augmented 
LMI database using the Integrated Digital Environment (IDE). 

• Determine the maintenance or operator skill required to accomplish the task, assign 
the appropriate skill specialty code, and enter this code in the Augmented LMI 
database using the Integrated Digital Environment (IDE). 
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• Determine the mean man minutes per skill specialty code and record this 
information in the Augmented LMI database using the Integrated Digital 
Environment (IDE). 

• Determine the mean minute total elapsed time of each step performed in a task and 
record in the Augmented LMI database using the Integrated Digital Environment 
(IDE). 

• Determine the skill level required to accomplish each task, assign the appropriate 
code, and enter the code in the Augmented LMI database using the Integrated 
Digital Environment (IDE). 

• Determine the total mean man hours expended per skill specialty code per task. 
Specify predicted (converted from mean man minutes per skill specialty code 
identified in the Augmented LMI database using the Integrated Digital Environment 
(IDE)) and measured or actual total clock time recorded in the performance of a unit 
of work per skill specialty code. Record these data in the Augmented LMI database 
using the Integrated Digital Environment (IDE). 

• Determine if special considerations must be taken into account during analysis of 
the task. Special considerations include inadequate lighting, space constraints, or 
time constraints to use technical manuals or a requirement for test equipment or 
special tools. Document special considerations in the Augmented LMI database 
using the Integrated Digital Environment (IDE). 

• Determine if performance standards are required for an individual task (i.e., 
supervision required, precision required or time standard) and document in the 
Augmented LMI database using the Integrated Digital Environment (IDE). 

• Document the reasons for recommending training (i.e., frequency of performance, 
probable consequence of inadequate performance, task delay tolerance, task 
learning difficulty, probability of deficient performance, immediacy of performance, 
percent of work force performing the task, percent of total work time spent 
performing the task) in the Augmented LMI database using the Integrated Digital 
Environment (IDE). 

• Justify the recommendation for training location to be classroom or on-the-job 
training and record the appropriate code in the Augmented LMI database using the 
Integrated Digital Environment (IDE). 

• Specify in the Augmented LMI database if the task is critical or not critical. A task is 
critical if failure to accomplish it in accordance with system requirements would 
result in adverse effects on system reliability, efficiency, effectiveness, safety, or 
cost. A task is also designated as critical whenever system design characteristics 
approach human limitations and thereby significantly increase the likelihood of 
degraded, delayed or otherwise impaired mission performance. 

• Identify the type of item required to accomplish the task (i.e., peculiar tools, 
common tools, repair parts, etc.), assign the appropriate code, and enter the code 
in the Augmented LMI database using the Integrated Digital Environment (IDE). 
Additionally, enter the item name, specified in the Federal Item Name Directory for 
Supply Cataloging, in the Augmented LMI database using the Integrated Digital 
Environment (IDE). 

• Determine the number of items required to perform the task and enter this number 
in the Augmented LMI database using the Integrated Digital Environment (IDE). For 
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tasks where the items are not used for every occurrence of the task, enter the 
expected average number per task. Determine the unit of measure for the quantity 
indicated in bb. above and record in the Augmented LMI database using the 
Integrated Digital Environment (IDE). 

• Determine if the item is hardness critical or not hardness critical. This identifies an 
item that is mission critical and could be designed, repaired, manufactured, 
installed, or maintained for normal operation, and yet could degrade system 
survivability in a man-made hostile environment if hardness were not considered. 

• If new component rework (depot level) and/or repair (intermediate level) capability 
must be developed document this requirement in the Augmented LMI database 
using the Integrated Digital Environment (IDE) and justify the requirement for 
approval/disapproval by NAVAIR. 

• A Time Line Analysis is conducted to provide a means to identify and analyze 
those tasks involving multiple activities that could be accomplished on a phased 
basis in parallel. The time line analysis is designed to provide a graphic portrayal of 
the various tasks associated with complex maintenance actions. Maintainability 
design analysis uses time line analysis on critical maintenance actions. A separate 
time line analysis is conducted for those maintenance tasks that: (a) require more 
than one man working concurrently, on a sequential basis, or on a phased task 
basis; (b) involve tasks that due to their nature must be accomplished on a phased 
basis (e.g., fueling, oxygen replenishment, or stores loading); and (c) require strict 
coordination of personnel efforts to efficiently accomplish the tasks comprising the 
maintenance requirement to minimize queuing problems. The results of the time 
line analysis are used to determine the total elapsed time required for the 
sequential task description entered in the Augmented LMI database using the IDE. 

 
Determine Packaged Intervals.  
Data from the task, skills, and time line analyses are reinserted into the RCM process in 
order that (a) packaged intervals may be developed; (b) operating service period and 
periodic maintenance manuals may be developed; and (c) task frequencies of preventive 
maintenance tasks may be revised. For each preventive maintenance task, collect elapsed 
time data, number of men per task, man-hours, total elapsed time, and total man-minutes 
or man-hours. Using these data, preventive maintenance task requirements are packaged 
in accordance with NAVAIR 00-25-403. Convert the packaged intervals to task 
frequencies and correct the task frequencies listed for each preventive maintenance task 
in the Augmented LMI database using the IDE. 
 
RCM is documented in the Augmented LMI database using the Integrated Digital 
Environment (IDE) by completing TAB 8. 
 
Develop Supportability Constraints and Requirements.  
The purpose of this task is to develop the supportability constraints and requirements that 
must be addressed during the Maintenance Planning process. These constraints and 
requirements are used in preparing the preliminary Maintenance Plan, that in turn is 
required to conduct logistic element analyses. The preliminary Maintenance Plan is 
required for systems, subsystems, equipment, and support equipment. 
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Prepare SASs (Block 147).  
Prepare preliminary Maintenance Plans for systems, subsystems, equipment, and support 
equipment in accordance with Tab 3b . One Maintenance Plan is prepared for each 
system, subsystem, equipment, and support equipment end item that is represented on 
the Maintenance Planning candidate list. Parts II and III of each Maintenance Plan include 
data on all repairable WRAs and SRAs (or their mechanical equivalents), and all lower 
level) repairables. Each preliminary Maintenance Plan consist of the following parts (see 
Tab 3b for a detailed explanation): (a) Part I - description and a narrative of the 
maintenance actions required; (b) Part Il - source, maintenance, and recoverability codes, 
technical factors and demilitarization codes for all repairable items; and (a) Part Ill-
identification of maintenance and support equipment requirements for each repairable 
item. All preliminary Maintenance Plan data for Maintenance Planning candidates are 
available in the updated Augmented LMI database using the Integrated Digital 
Environment (IDE). For example, Technical Factors such as the gross removal factor 
(GRF), maintenance replacement factor (MRF), rotable pool factor (RPF), depot scrap rate 
(DSR), intermediate scrap rate (ISR), and SM&R codes are to be extracted from the 
Augmented LMI database using the Integrated Digital Environment (IDE). Tab 3b depicts a 
Maintenance Plan. Data to satisfy all other preliminary Maintenance Plan requirements for 
Maintenance Planning candidates are identified and retrieved directly from the Augmented 
LMI database using the Integrated Digital Environment (IDE), and put into the preliminary 
Maintenance Plan. 
 
Prepare Preliminary Maintenance Plans for Other Support Equipment.  
Support equipment end items on NAVAIR approved support equipment recommendation 
data (SERD) that are not depot-only, and for which Maintenance Planning and analyses 
have not yet been conducted, also require preliminary Maintenance Plans. For these 
contractor furnished equipment (CFE) items of support equipment, the contractor performs 
Maintenance Planning analyses. The results of these analyses are filed in the updated 
Augmented LMI database using the Integrated Digital Environment (IDE) for use in the 
generation of a preliminary Maintenance Plan for each of these support equipment end 
items in accordance with the requirements set forth in Tab 3b. After review and approval 
by NAVAIR, these preliminary Maintenance Plans are provided to the logistic element 
analysts for development of logistic support requirements for these support equipment end 
items as specified in the SERD. 
 
Review and Approve Preliminary Maintenance Plans. 
All preliminary Maintenance Plans are delivered to NAVAIR in accordance with the 
contract data requirements list (CDRL). NAVAIR reviews these preliminary Maintenance 
Plans and approves, approves conditionally, or disapproves with accompanying directed 
changes. Distribution of the approved preliminary Maintenance Plans is limited as required 
by the CDRL, or as otherwise directed by NAVAIR. 
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Perform Supportability Analysis (Block 148). 
 

 
 
The Augmented LMI database is the basis for the quantification and compilation of logistic 
support requirements and the communication device for transmitting these requirements to 
the supportability analysts. The Maintenance Planning process documents resource 
requirements in the Augmented LMI database using the Integrated Digital Environment 
(IDE). The Augmented LMI database is the most important source of validated and 
integrated design related logistic data pertaining to support items of hardware and logistics 
element resource requirements. Augmented LMI data, and the preliminary Maintenance 
Plan, which is a specialized subset of the Augmented LMI database, are used to identify 
and transmit program requirements to the individual logistics element programs. A 
properly conducted Maintenance Planning analysis ensures that each logistic element 
requirement appropriate to the system is available for extraction from the Augmented LMI 
database using the Integrated Digital Environment (IDE). In this context, Maintenance 
Planning is not and additional requirement, but rather an integration of the traditional 
logistic support documentation development effort. During early fielding of the system 
support system alternatives are updated and evaluated by selected tradeoff analyses to 
update the Augmented LMI database using the Integrated Digital Environment (IDE) 
allowing for the adjustment of logistic element support resources based on real and 
applicable data. Logistic element managers for each of these specialized fields are tasked 
as appropriate to develop logistic resources (i.e., technical manuals, support equipment for 
support equipment, facilities). The logistics elements have been defined as follows: 

Supportability Analyses, Blocks 148 - 159
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a. Maintenance Planning. The process conducted to evolve and establish Maintenance 
Concepts, requirements, and Maintenance Plans for the life time of a system. The basis 
for the support system. 
 
b. Manpower and Personnel. The identification and acquisition of military and civilian 
personnel with the skills and grades required to operate and support a system over its 
lifetime at peacetime and wartime rates. 
 
c. Supply Support. All management actions, procedures, and techniques required to 
determine requirements to acquire, catalog, receive, store, transfer, issue, and dispose of 
secondary items. This includes provisioning for initial support as well as replenishment 
supply support. 
 
d. Support Equipment. All equipment (mobile or fixed) required to support the operation 
and maintenance of a system. This includes associated multi-use end items, ground 
handling and maintenance equipment, tools, metrology and calibration equipment, and 
test equipment and automatic test equipment. It includes the acquisition of logistic support 
for the support equipment itself (i.e., support equipment for support equipment). 
 
e. Technical Data. Recorded information regardless of form or character (e.g., manuals, 
drawings) of a scientific or technical nature. Computer programs and related software are 
not technical data; documentation of computer programs and related software are. Also 
excluded are financial data or other information related to contract administration. 
 
f. Training and Training Devices. The processes, procedures, techniques, and equipment 
used to train active and reserve personnel to operate and maintain a system. This includes 
individual and crew training, new equipment training; initial, formal, and on-the-job training; 
as well as logistic support planning for training equipment and training device acquisitions 
and installations. 
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g. Computer Resources Support. The facilities, hardware, software, manpower and 
personnel needed to operate and support embedded computer systems. 
 
h. Facilities. The permanent or semi-permanent real property assets required to support 
the system, including conducting studies to define types of facilities or facility 
improvements, locations, space needs, environmental requirements, and equipment. 
 
i. Packaging, Handling, Storage, and Transportation. The resources, processes, 
procedures, design considerations and methods to ensure that all system, equipment, and 
support items are preserved, packaged, handled, and transported properly including: 
environmental considerations, equipment preservation requirements for short and long 
term storage, and transportability. 
 
j. Design Interface. The relationship of logistic related design parameters, such as 
reliability and maintainability to readiness and support resource requirements. These 
logistic related design parameters are expressed in operational terms rather than as 
inherent values, and specifically relate to system readiness objectives, and support costs 
of the system. 

Perform Tradeoff Analyses (Block 149)  
Determine Tradeoff Criteria and Methods.  
 
For each evaluation and tradeoff to be conducted: 
 
a. Identify the qualitative and quantitative criteria to be used to determine the best results. 
These criteria are related to supportability, cost, and readiness requirements for the 
system. 
 
b. Select or construct analytical relationships or models between supportability, design, 
and operational parameters and those parameters identified for the evaluation criteria. In 
many cases, the same model or relationship may be appropriate for use in formulating 
analytical relationships. 
 
NAVAIR selects the tradeoff analyses to be performed. Specific tradeoffs may include, but 
are not limited to those listed below: 
 
a. Conduct tradeoffs between the support alternatives identified for the new system to 
identify the support approach that best satisfies the requirements. These tradeoffs are 
conducted by using a model or manual procedure that relates the design, operation, and 
logistic support resource factors of alternatives to the supportability requirements of the 
system. Alternatives can then be ranked and the sensitivity of the results to changes in key 
design, operation, or support factors can be determined. Results, including the rationale 
for selection and rejection of alternatives, are documented in the Augmented LMI 
database using the Integrated Digital Environment (IDE). For the selected support system 
alternative, identify and document any new or critical logistic support resource 
requirements. Restructured personnel job classifications are identified as a new resource. 
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b. Conduct tradeoffs between design, operational, and support alternatives. Optimum 
benefits are realized as a result of these analyses which consider all system factors (cost, 
schedule, performance, readiness, and supportability) before the system is finalized. 
Throughout the tradeoff process tradeoffs are progressively refined, inputs become more 
specific, and outputs influence a smaller number of related parameters. Tradeoff analysis 
results, both between support alternatives, and among support, design, and operational 
alternatives, become a data input into the system decision process. As such, the tradeoff 
analysis results must include identification of assumptions and risks. 
 
c. Evaluate the sensitivity of system readiness parameters to variations in key design and 
support parameters such as reliability and maintainability, spares budgets, resupply time, 
and manpower and personnel skill availability. Trigger bands for decision drivers are 
identified and documented. 
 
d. Estimate and evaluate the manpower and personnel implications of alternative system 
concepts in terms of total numbers of personnel required, job classifications, skill levels, 
and experience required. This analysis includes organizational overhead requirements, 
error rates, and training requirements. 
 
e. Conduct evaluations and tradeoffs among design, operations, training, and personnel 
job design to determine the optimum solution for attaining and maintaining the required 
proficiency of operating and support personnel. Training evaluations and tradeoffs are 
conducted and consider shifting of job duties between job classifications, alternative 
technical publications concepts, and alternative mixes of formal training, on-the-job 
training, unit training, and use of training simulators. 
 
f. Evaluate alternative diagnostic concepts (to include varying degrees of built-in-test, off-
line-test, manual testing, automatic testing, diagnostic connecting points for testing, 
prognostics and health management, autonomic logistics, and Performance Based 
Logistics (PBL)) to identify the optimum diagnostic concept for each system alternative 
under consideration. 
 
g. Conduct comparative evaluations among the supportability, cost, and readiness 
parameters of the new system. Assess the risks involved in achieving the supportability, 
cost, and readiness objectives of the new system based upon the degree of growth over 
existing systems. 
 
h. Conduct evaluations and tradeoffs of energy requirements. Identify the petroleum, oil, 
and lubricant requirements for each system alternative under consideration and conduct 
sensitivity analyses on petroleum, oil and lubricant costs. 
  
i. Conduct evaluations and tradeoffs of survivability and combat damage repair 
characteristics. 
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Develop Support Solutions (Block 150).  
Update alternative support system concepts based on previously conducted system 
tradeoffs and better defined new system alternatives. Alternative support concepts 
address the supportability, cost, and readiness drivers and the functional requirements of 
the system and are documented at the system, subsystem, WRA, and SRA level. All 
logistics elements are considered with close attention to interrelationships between 
logistics elements and the cost effectiveness of support alternatives. Any innovative 
concepts that could improve system readiness, optimize manpower and personnel 
requirements or reduce operation and support costs are identified. Contractor logistic 
support (total, in part, or on an interim basis) are considered. Identify risks associated with 
each alternative support concept. Consider untried support concepts, new system 
alternatives that have never been supported, uncertain availability of resources (i.e., 
manpower, spare parts, transportation), and high cost of alternative support concepts. 
These risks may preclude the adoption of an alternative support concept. 
 
Update Alternative Support Plans.  
Update the plan to implement each alternative support concept. This plan delineates the 
actions required to implement the support concepts, who is responsible for performing 
these actions, and the funding required to implement the support plan. It is used for 
tradeoff analyses performed as described in Block 149. Highlight any inconsistencies, 
problems or conflicts in implementing the alternative support concepts. The plan is 
documented. 

Perform Supportability T&E (Block 151).  
The purpose of performing this task is:  

(a)  To assess the achievement of specified supportability requirements;  
(b)  To identify reasons for deviations from projections; and  
(c)  To identify methods of correcting deficiencies and enhancing system readiness.  

 
These objectives are achieved through performance of early fielding analysis, validation of 
Augmented LMI data, and verification of supportability. 

Improve Logistics (Block 152) 
Acquisition Logistics activities normally encompass the functions identified below. Each 
function should be addressed for both hardware and software in both peacetime and 
wartime conditions. 
 

• Maintenance Planning 
• Manpower and Personnel 
• Supply Support 
• Support Equipment 
• Technical Manuals and Technical Data 
• Training and Training Devices 
• Computer Resources Support 
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• Facilities 
• Packaging, Handling, Storage, and Transportation 
• Design Interface 

Develop Improved Method Of Condition Monitoring Or Redesign (Block 
153)  
Determine which items fail to meet Supportability design goals that were established for 
the program. These items are candidates for discussion at Systems Engineering 
supportability reviews and are considered for re-design analysis. 
 
Perform Early Fielding Analysis.  
Early fielding analysis is conducted to ensure an effective fielding of the new system with 
all required resources. It assesses the impact of the introduction of the new system on 
existing systems by identifying potential shortages in existing logistic systems. The impact 
of failure to obtain the necessary logistic support resources is considered and essential 
logistic support resource requirements for a combat environment are determined as part of 
the early fielding analytical effort. Early fielding tasks are only applied to equipment level 
acquisitions. The results of the early fielding analysis are documented. Procedures for 
conducting this analysis are as follows: 
 
a. Assess and quantify the impact on existing systems (weapon, supply, maintenance, 
transportation) resulting from the introduction of the new system. This assessment 
examines impacts on depot workload and scheduling, provisioning and inventory factors, 
automatic test equipment availability and capability, manpower and personnel factors, 
training programs and requirements, petroleum, oil and lubrication requirements, and 
transportation systems, and identifies any changes required to support existing weapon 
systems due to new system requirements. This impact determination is necessary for the 
acquisition decision process to result in improved overall force capability and to 
accommodate the new system effectively. 
 
b. Analyze the sources of existing manpower and personnel to determine sources for 
obtaining the required manpower and personnel for the new system. Determine the impact 
on existing operational systems from using the identified sources for manpower and 
personnel. 
 
c. Assess the impact on system readiness resulting from failure to obtain the required 
logistic support resources in the quantities required to operate and maintain the new 
system. Do not duplicate analyses performed as tradeoffs. This assessment forms the 
quantitative basis for budget requirements. 
 
d. Conduct survivability analyses to determine changes in logistic support resource 
requirements based on combat usage. These analyses are based on threat assessments, 
projected combat scenarios, system vulnerability, battle damage repair capabilities, and 
component essentialities in combat. Identify and document recommended combat logistic 
support resources (e.g., combat supply support stockage lists) and sources to satisfy the 
requirements. Do not duplicate analyses performed as tradeoffs. 
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e. Develop plans to implement solutions to potential problems detected as a result of the 
early fielding analyses described above. These plans provide means to alleviate:  

(1) Negative impacts on existing systems caused by the introduction of the new system;  
(2) Problems in obtaining the necessary manpower and personnel;  
(3) Negative impacts on system readiness due to failure to obtain required logistic 

support resources; and  
(4) Any problems in providing essential logistic support resources for a combat 

environment. 

Develop Maintenance Plans (Block 154).  
Assemble the necessary data from the Augmented LMI database using the Integrated 
Digital Environment (IDE) and prepare a digital Maintenance Plan in accordance with 
Tab 3b for each system, subsystem, equipment, and support equipment end item that is 
represented on the Maintenance Planning candidate list. Additionally, assemble 
Augmented LMI data and prepare Maintenance Plans on all other repairable support 
equipment end items that are contractor furnished equipment and are documented in 
NAVAIR approved Support Equipment Recommendation Data (SERD). Preparation of 
Maintenance Plans is not required for depot only support equipment end items. Depot only 
support equipment consists of those items that are required at depot level and not at 
intermediate level. If the Maintenance Plan is developed manually, follow the format 
specified in Tab 3b. If the Maintenance Plan is generated by the automated Augmented 
LMI, request an SAS. The SAS consists of three parts that may be selected together or 
individually to satisfy the requirements in Tab 3b. Part I contains general considerations 
(Design Description, Maintenance Plan Summary and Maintenance Plan Rationale) for the 
IPC selected. Part II describes the repair capability required to support the IPC selected 
and includes maintenance technical data for the IPC selected and its lower indenture level 
repairable items. Part III contains a list of the maintenance tasks by category (preventive, 
corrective, servicing, and calibration) for the IPC selected and its lower assembly 
repairable items. The report can be selected for any maintenance level by IPC down to 
piece-part. 

Develop Procedures (Block 155) 
Maintenance Planning includes describing requirements and significant maintenance tasks 
to be accomplished for achieving, restoring, or maintaining the operational capability of the 
system or equipment.  

Update Post Production Support Analysis (Block 156)  
The purpose of the post production support analysis is to assess the life cycle support 
requirements of the new system prior to closing of production lines to ensure that 
adequate logistic support resources will be available during the system’s remaining life. To 
perform this analysis: 
 

1. Assess the expected useful life of the system. Consider evolutionary acquisition as 
the preferred acquisition strategy. 

 



NAVAIR 00-25-406 

Version 15 
6 August 2004 124 

2. Analyze supply and consumption data available on the system in its operational 
environment and identify support items that will present potential problems due to 
inadequate sources of supply after shutdown of production lines. 

 
3. Assess existing and planned sources of supply and develop alternative solutions for 

anticipated support difficulties during the remaining life of the system. 
 
4. Develop a plan that ensures effective support during its remaining life. At a 

minimum, this plan addresses manufacturing, repair centers, data modifications, 
supply management, and configuration management. Assess costs associated with 
Government and contractor manufacturing and repair alternatives and estimate 
funding requirements to implement the plan. 

TECHEVAL Testing (Block 157).  
Analyze system test and evaluation results and verify the achievement of specified 
supportability requirements for the new systems. The Technical Evaluation (TECHEVAL) 
and Operational Evaluation (OPEVAL) are the major sources of data during with which to 
verify supportability. TECHEVAL is conducted at a Navy site to determine whether a 
system meets design specifications. OPEVAL is conducted in an operational environment 
to determine the capability of the system to be maintained and logistically supported.  

Maintainability Demo and Validation.  
Supportability requirements have been incorporated into the test and evaluation plans 
used for these tests. Determine the extent of improvement required in supportability 
parameters in order for the system to meet established goals and thresholds. Identify any 
areas where established goals or thresholds have not been demonstrated within 
acceptable confidence levels. Do not duplicate analyses performed as tradeoffs. 
Determine whether or not contractual requirements have been met. Develop corrections 
for supportability problems uncovered during test and evaluation. These could include 
modifications to hardware, software, support plans, logistic support resources, or 
operational tactics.  

Update Supportability Data Based on Test Results (Block 158) 
Update the documented support plan and logistic support resource requirements as 
contained in the Augmented LMI database using the Integrated Digital Environment (IDE) 
and Augmented LMI Support Analysis Summaries based on the test results. Quantify the 
effects of these updates on the projected cost, readiness, and logistic support resource 
parameters for the new system. Results of this analysis are documented. 

Implement Serial Number Tracking (Block 159) 
Analyze serial number tracking requirements. Determine what requires serial number 
tracking. Determine how items requiring serial number tracking will be marked (e.g., 
media). Determine what information is to be contained in the media. Determine the 
location for the media. Serial number tracking is implemented. Attaching media and 
procedures are identified and documented. 
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Augmented LMI Data.  
This phase of development results in an Engineering Development Model, a Full Scale 
deployable model of the system under development. No major design influence is 
possible. Design is concentrating on construction, parts selection, and fine tuning of 
performance. The support system is optimized resulting in a Maintenance Plan.  
The contractor has established an Augmented LMI database using the IDE upon initiation 
of the Maintenance Planning program. Data generated as a result of performing all 
Maintenance Planning subtasks are stored in the Augmented LMI database using the IDE. 
The database is available for NAVAIR review at scheduled Maintenance Planning audits. 
Additionally, Augmented LMI data are generated by the contractor in all phases of the 
system life cycle. These data are used as input to follow-on analyses and to aid in 
developing logistic products. As such, the Augmented LMI database using the Integrated 
Digital Environment (IDE) is not completed as a result of any one analysis. The data is 
updated and better defined as the program progresses.  
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CHAPTER 5 
MAINTENANCE PLANNING FOR OPERATIONAL 
SYSTEMS 
5.0 SUSTAINMENT  
While they are in-service it is imperative that weapons, subsystems, and maintenance 
significant items be monitored and compared to initial predictions. Logistics performance 
parameters are to be identified and monitored to ensure the system is meeting Fleet 
needs in a cost-wise readiness manner. The Maintenance Planning LEM must use actual 
data to track against the plan and determine root causes and solutions for in-service 
problems. Triggers for key metrics identified from the sensitivity analyses developed during 
the design phase can be used to highlight which systems should be analyzed. The key 
metrics can also be tracked and trend analysis can be used to anticipate problems before 
they occur so corrective action can be taken before the Fleet experiences support 
problems. 

5.1 IN-SERVICE MAINTENANCE PLANNING TASKS 
Execute Maintenance Program (Block 161)  
Maintainers execute the Maintenance Plan and generate data documenting their actions 
and what they find while performing maintenance.   

Perform Proactive System Monitoring (Block 162). 
This process evaluates cost, readiness, supportability, and safety data through the 
employment of a variety of sub processes to proactively identify issues before they have 
an impact on CRSS (Cost, Readiness, Supportability, Safety) and discover opportunities 
for improvement as early as possible. The evolving Airspeed and NAVRIIT tool sets are 
the primary sources of information to perform this function.  

Identify Problems or Improvement Opportunities (Block 163). 
This process identifies possible SMP issues that are having an impact on CRSS (Cost, 
Readiness, Supportability, Safety). This process provides enough information for the FST 
and/or RIT to define, categorize, and prioritize these issues and to develop the initial 
information to be used by the FST to resolve and catalog these issues. This process uses 
a variety of data gathering and analysis tools, processes, and techniques to identify 
organize and present issues that currently or potentially have a negative impact on CRSS 
or that offer opportunities for improvement.  

Develop Interim Actions (Block 164). 
The evolving RIT process defines the procedures for deciding whether to recommend an 
interim action while proceeding with the solution development process. The decision will 
normally be based on the urgency of the safety aspects of a problem, but may be driven 
by the desire to curtail unacceptable cost or readiness impacts. This process is used to 
determine if an identified problem requires an interim action to mitigate the impact while a 
final solution is being developed.
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Evaluate Improvement Opportunities (Block 165). 
This process validates the issues or opportunities identified by previous processes by 
doing preliminary research that further identifies the potential impact to CRSS. The results 
would then enable decisions to be made on whether more action is required. 

Develop Solution Alternatives (Block 166).  
This process defines the procedure to develop solution alternatives for identified existing 
and potential problems. 

Develop Funding Requirements (Block 167).  
Maintain fiscal accountability.  

Develop Maintenance Solutions (Block 168). 
This process reviews the AirSpeed problem analysis data and again analyzes the data 
using various analysis methods, techniques, and information sources that are available to 
evaluate maintenance-related problems in order to develop solutions. This process 
determines the appropriate means to define potential solutions for the problem under 
evaluation. During this process, it may become apparent that other paths that were not 
previously selected, may be applicable. 

Develop Operations Solutions (Block 169). 
Alternative solutions are developed by analyzing existing and potential problems and 
identifying and developing all possible solutions to correct the problem.  

Develop Logistics Solutions (Block 170).  
Develop logistics solutions is the process that analyses an existing or potential problem, 
and develops and identifies all possible logistics solutions to correct the problem 

Develop Hardware Solutions (Block 171).  
This process reviews AirSpeed problem analysis data, and analyzes the data using 
various analysis methods, techniques, and information sources to evaluate hardware-
related problems in order to develop solutions. This process determines the appropriate 
means to define potential solutions for the problem under evaluation. During this process, 
it may become apparent that other paths, that were not previously selected, may be 
applicable.  

Perform Trade Off Analysis (Block 172). 
Perform alternative evaluations and trade-off analyses between design, operations, and 
support concepts (various solutions identified in the previous blocks) under consideration 
to determine the best approach that satisfies the need and provides the optimum balance 
between cost, schedule, performance, readiness, and supportability.  
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Validate Appropriate Solution (Block 173). 
Validate Appropriate Solution is the process used to develop implementation plans and 
packages, identify and execute prototypes, Modify Proposal & Update Evaluation as 
necessary, and determine whether to recommend the solution for implementation. 

Perform Hardware Or Supportability T&E (Block 174). 
Assessments should continue during contractor and government development and 
operational testing. Utilize supportability design factors, evaluation of alternatives and 
trade-off analyses as source of input data to this task. Task analysis data should be 
validated by the contractor. This effort is defined and documented by the contractor in the 
Supportability T&E Plan. 

Recommend Improvement Or Solution (Block 175).  
As a result of the various analyses performed logistics element managers will be required 
to make a recommendation to the APML to take the appropriate action related to the 
problem identified 

Modify Maintenance Solutions (Block 176). 
This process defines the procedures used to develop and select the appropriate solution 
sets to correct operational or supportability problems and issues and to evaluate 
improvement opportunities for the weapon system or support systems. Develop Solution 
(Block 168) is the process that takes the preliminary issue, its associated analysis, 
recommendations and resource requirements and determines potential solutions or 
improvement opportunities to operational and supportability problems. These possible 
solutions or opportunities are evaluated and the most effective solutions or opportunities 
are selected. This process results in recommendations to change the design, support 
system, or logistics elements. 

Modify Operations (Block 177).  
This process defines the procedures used to develop and select the appropriate solution 
sets to correct operational problems and issues and to evaluate improvement 
opportunities for the weapon system or support systems. Develop Solution (Block 168) is 
the process that takes the preliminary issue, its associated analysis, recommendations, 
and resource requirements and determines potential solutions or improvement 
opportunities to operational problems. These possible solutions or opportunities are 
evaluated and the most effective solutions or opportunities are selected. This process 
will/may result in recommendations to change the design. 

Modify Logistics Support (Block 178). 
This process defines the procedures used to develop and select the appropriate solution 
sets to correct supportability problems and issues and to evaluate improvement 
opportunities for the weapon system or support systems. Develop Solution (Block 168) is 
the process that takes the preliminary issue, its associated analysis, recommendations, 
and resource requirements and determines potential solutions or improvement 
opportunities to supportability problems. These possible solutions or opportunities are 
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evaluated and the most effective solutions or opportunities are selected. This process 
results in recommendations to change the support system or logistics elements. 

Redesign Hardware (Block 179). 
Once the selected Solution Path (hardware) has been determined, this process 
determines appropriate analyses to perform to assist in developing and defining potential 
solutions to the problem identified in the Augmented LMI Database. The hardware solution 
development path is one of several paths that may be used in defining potential solutions. 

Update Procedures (Block 180). 
• General series manuals  
• Weapon systems technical manuals 
• Aviation training literature 
• Special application technical manuals 

Update Plans (Block 181). 
Maintenance Planning is the process of developing plans and procedures required to 
acquire and maintain an affordable and maintainable system throughout the life cycle of 
the system. The Maintenance Plan should be reviewed and updated as required when one 
or more of the following events occur: 
 

• Significant changes occur in the operational scenario 
• Hardware Maintenance Significant Drivers and/or metrics breach pre-established 

thresholds 
• Product Support falls significantly short of the design requirement adversely 

impacting readiness or cost 
• When design changes occur 

5.2 TAILORING MAINTENANCE PLAN FORMAT 
Many legacy systems do not have an Integrated Digital Environment (IDE). In addition, 
much of the data collected in the Augmented LMI, while necessary for acquisition and 
deployment of a weapons system, may not be ideal for in-service requirements. When 
cost dictates that maintenance of the entire Augmented LMI database is not a wise 
investment, the Maintenance Plan database should be investigated to determine which 
data elements to maintain to help resolve in-service problems and to influence the other 
ILS elements (Product Support functions). Consequently, the Augmented LMI database 
should be tailored down to store only required information in a digital format once and to 
use it where and when required. 
 
The concept here is that not all the data elements in the Augmented LMI (and LSAR) 
databases are needed. Much of that information is already found in other documents (e.g., 
Maintenance processes and steps are found in Technical Manuals.) Data that is more 
appropriately found somewhere else need not be repeated in the Maintenance Plan. 
Further, in the later phases of the life-cycle, the data collected from various authoritative 
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data sources are not necessarily contained in one place. Consequently the In-Service 
Maintenance Plan can be more of a virtual document. 
 
The In-Service Maintenance Plan has as its objective to provide significant factors that 
include data elements and metrics that: 
 

• Convey the maintenance strategy, concept, and/or plan for each Maintenance 
Significant Item (i.e., the SM&R Code, Task Code, etc.), 

• Drive the chosen maintenance strategy, concept, and/or plan for the item (e.g., 
reliability, ambiguity rate for testers, etc),  

• Identify the resultant parameters that drive the ILS elements required to implement 
the Maintenance Concept selected (i.e., "design to" requirements but not "how to" 
requirements"). For example, maintenance actions, ambiguity rates for test 
equipment, the skill level to perform a maintenance procedure, or Maintenance 
Replacement Factor, Skill Specialty Code, NEC, etc. 

• Indicate the location of traditional Maintenance Plan data (e.g. rather than maintain 
specific maintenance procedures in both the Augmented LMI database and in 
Technical Manuals, just reference the Technical Manuals in which the data is 
maintained or IMMRL number where the list of SE required to perform maintenance 
procedures may be found.) 

• Identify data ranges for key metrics that drive maintenance decisions to determine 
when it is time to re-look at the decision. 

 
The In-service Maintenance Plan can vary depending on program needs. Tab 3-C 
provides samples of potential formats. 
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ACRONYMS 
 
 
λ Lambda 
2M Miniature, Microminiature (Repair) 
3M Maintenance and Material Management 
 

A 
 
A Attack (Strike Aircraft) 
Ao Operational Availability 
AA Affordability Assessment 
AAC Aviation Armament Change 
AAP Allowance Appendix Package 
AAW Anti-Aircraft Warfare 
ABL Allocated Baseline 
ACAT Acquisition Category 
ACD Allocated Configuration Documentation 
ACIM Availability-Centered Inventory Model 
ACN Advance Change Notice 
ACO Administrative Contracting Officer 
ACS Air Capable Ship 
ACT Acquisition Coordination Team 
ACTD Advanced Concept Technology Demonstration 
ACTS Automated COSAL Tracking System 
ADM Acquisition Decision Memorandum 
ADMAPS Automated Document Management and Publishing System 
ADP Automated Data Processing 
ADR Assessed Defect Rate 
ADT Administrative Delay Time 
ADM Advanced Development Model 
A&E Architecture and Engineering 
AE Age Exploration 
AEL Allowance Equipage List 
AFC Airframe Change 
AFRP Approval for Full Rate Production 
AH Attack Helicopter 
AHP Analytical Hierarchy Process 
Ai Inherent Availability 
AIMD Aircraft Intermediate Maintenance Department 
AIR Naval Air Systems Command 
AIS Automated Information System 
ALRIP Approval for Low Rate Initial Production 
ALS Acquisition Logistics Support (Replaces the term ILS) 
ALSP ALS Plan  



NAVAIR 00-25-406 

Version 15 
6 August 2004  

 

136 

ALT Administrative Lead Time 
AM Acquisition Manager 
AMC Acquisition Method Code 
AMD Activity Manning Document 
AMMRL Aviation Maintenance Material Readiness List Program 
AMSDL Acquisition Management System and Data Requirements Control List 
A/N Army/Navy 
ANSI American National Standards Institute 
AOA Analysis of Alternatives 
AP Acquisition Plan 
APB Acquisition Program Baseline 
APBA Acquisition Program Baseline Agreement 
APG Acquisition Planning Guide 
APL Allowance Parts List 
APM Assistant Program Manager 
APMSE Assistant Program Manager for Systems Engineering 
APMTE Assistant Program Manager for Test and Evaluation 
APMTS Assistant Program Manager for Training Systems, now TSPM 
APML Assistant Program Manager For Logistics 
APMSE Assistant Program Manager for Systems Engineering 
APMTE Assistant Program Manager for Test and Evaluation 
APMTS Assistant Program Manager for Training Systems, now TSPM 
APN Aircraft Procurement, Navy 
AQ Acquisition Quantity 
ARROWS Aviation Readiness Related To Ownership of WRAs 
AS Acquisition Strategy 
ASC Airborne Software Change 
ASD (C3I) Asst. Secretary of Defense (Command, Control, Communications, & Intelligence) 
ASI Automated Shore Interface 
ASN (RDA) Assistant Secretary of The Navy (Research, Development and Acquisition)  
ASN (RD&E) Assistant Secretary of the Navy (Research, Development & Engineering) 
ASO Aviation Supply Office (Obsolete, see NAVICP) 
ASPA Aircraft Service Period Adjustment 
ASR Acquisition Strategy Report 
 Alternate Systems Review  
ASTM American Society for Testing and Materials 
ASW Antisubmarine Warfare 
AT Automatic Testing 
ATD Advanced Technology Demonstration 
ATE Automatic Test Equipment 
ATEP ATIS Technology Enhanced Program 
ATIS Advanced Technical Information Support 
ATS Automatic Test System 
AUTODIN Automatic Data Information Network 
AVC Avionics Change 
AVCAL Aviation Consolidated Allowance List 
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AVDLR Aviation Depot Level Repairable 
AWC Airborne Weapon Change 
AYC Accessory Change 
 
B 
 
BAIM Baseline Advanced Industrial Management 
BB Battleship 
BCS Baseline Comparison System 
BDE Basic Design Engineering 
BES Budget Estimate Submission 
BFCE Basis for Cost Estimate 
BIS Board of Inspection and Survey 
BIT Built-In Test 
BITE Built-In Test Equipment 
BOA Basic Ordering Agreement 
BOD Beneficial Occupancy Date 
BOM Bill of Material 
BOSS I Buy Our Spares Smart 
BOSS II Best Overall Support Solutions 
BRF Best Replacement Factor 
BUPERS Bureau of Personnel 
 
C 
 
C Cost 
C3 Command, Control, and Communications 
C4I Command, Control, Communications, Computers, and Intelligence 
CA Criticality Analysis 
CAD Computer-Aided Design 
CAD2 Computer-Aided Design, Second Acquisition 
CAE Component Acquisition Executive 
 Computer-Aided Engineering  
CAGE Commercial and Government Entity (Code) 
CAIG Cost Analysis Improvement Group 
CAIV Cost As an Independent Variable 
CALS Continuous Acquisition and Life-Cycle Support 
 Computer-Aided Acquisition and Logistics Support (Obsolete) 
 Computer-Aided Logistics Support (Obsolete) 
 Commerce At Light Speed (Colloquial) 
CALS RIC CALS Resource and Implementation Cooperative 
CALSTD Calibration Standard 
CAM Computer-Aided Manufacturing 
CAMDES Computer-Assisted Methodology for Data Element Selection 
CAMP Calibration And Maintenance Program (Marine Corps TMDE) 
CaNDI Commercial and Non-Development Item 
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CAO Competency Aligned Organization 
CASCOR Casualty Corrected 
CASEE Comprehensive Aircraft Support Effectiveness Evaluation 
CASREP Casualty Reporting 
CASS Consolidated Automated Support System 
CBD Commerce Business Daily 
CBIL Common and Bulk Items List 
CBO Congressional Budget Office 
CCA Circuit Card Assembly 
CCB Change Control Board  
 Configuration Control Board 
CDCA Current Document Change Authority 
CDD Capability Development Document 
CDM Configuration Data Manager 
CDR Contract Design Report  
 Critical Design Review  
CDRL Contract Data Requirements List 
CD-ROM Compact Disk Read-Only Memory 
CE Collateral Equipment  
 Concept Exploration 
CE&D Concept Exploration and Definition (Obsolete) 
CELSA Cost Estimating Methodology For LSA 
CER Cost Estimating Relationship 
CETS Contractor Engineering and Technical Services 
C&FS Cost and Funding Summary 
CFA Cognizant Field Activity (Obsolete, see FST) 
CFE Contractor-Furnished Equipment 
CFM Contractor-Furnished Material 
CGM Computer Graphics Metafile 
CGN Nuclear Powered Guided Missile Cruiser 
CH Cargo Helicopter 
CI Configuration Item 
CICA Competition in Contracting Act 
CID Commercial Item Description 
CILOP Conversion In Lieu of Procurement 
CIM Corporate Information Management 
CINC Commander In Chief 
CINCLANTFLT  Commander In Chief Atlantic Fleet 
CINCPACFLT  Commander in Chief, Pacific Fleet 
CIO Chief Information Officer 
CITIS Contractor Integrated Technical Information Service 
CJCS Chairman of the Joint Chiefs of Staff 
CKA Central Kitting Activity 
CLF Combat Logistics Force 
CLI Contract Line Item 
CLIP Configuration and Logistics Information Program 
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CM Configuration Management 
 Corrective Maintenance 
CMC Commandant, Marine Corps 
CMIS Configuration Management Information System 
CMP Computer Resources Integrated Support Document 
CPD Capability Production Document 
CRLCMP Computer Resources Life-Cycle Management Plan 
CRS Computer Resources Support 
CRWG Computer Resources Working Group 
CSA Configuration Status Accounting 
CSC Computer Software Component 
CSCI Computer Software Configuration Item 
CSDM Computer System Diagnostic Manual 
CSE Common Support Equipment  
CSHA Code Level Software Hazard Analysis 
CSIE Command Standards Improvement Executive 
CSOM Computer System Operator's Manual 
CSS Contractor Support Services 
CSU Computer Software Unit 
CU Cruise Missile and Unmanned Aerial Vehicle 
CV Aircraft Carrier 
CY Calendar Year 
 
D 
 
D Depot (maintenance level) 
DAA Designated Approval Authority 
DAAS Defense Automated Addressing System 
DAB Defense Acquisition Board 
DAD Defense Acquisition Deskbook 
DAE Defense Acquisition Executive 
DAET Directed Age Exploration Task 
DAPSO Defense Automated Publishing Services Office 
DART Detection Action Response Technique 
DBDD Database Design Document 
DBMS Database Management System 
DBOF Defense Business Operating Fund (Obsolete, see DWCF) 
DCC Dynamic Component Change 
DCMC Defense Contract Management Command 
DCN Design Change Notice 
DCNO Deputy Chief of Naval Operations 
DCNO (M&P) Deputy CNO (Manpower and Personnel) 
DCNO(PP&O) Deputy CNO (Plans, Programs, and Operations) 
DCNO (RWR&A) Deputy CNO (Resources, Warfare Requirements, and Assessments) 
DC/S Deputy Chief of Staff 
DCS Deputy Chief of Staff 
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DCS M&RA Deputy Chief of Staff, Manpower and Reserve Affairs 
DDD Defense Distribution Depot 
DDG Guided Missile Destroyer 
DDHA Detailed Design Hazard Analysis 
DDR Detailed Design Report 
DED Data Element Definition 
DEPSECDEF Deputy Secretary of Defense 
DFARS Defense Federal Acquisition Regulation Supplement 
DG Defense Guidance 
DI Design Interface 
DID Data Item Description 
DIM Drive-in Modification 
DIPEC Defense Industrial Plant Equipment Center 
DIR Directive 
DLA Defense Logistics Agency 
DM Data Management 
DMEA Damage Modes and Effects Analysis 
DMH/MA Direct Man-hours per Maintenance Action 
DMR Defense Management Report 
DoD Department of Defense 
DoDD Department of Defense Directive 
DoDI Department of Defense Instruction 
DoDISS Department of Defense Index of Specifications and Standards 
DoN Department of the Navy  
DoN SIE Department of the Navy Standards Improvement Executive 
DOT&E Director, Operational Test and Evaluation 
DPA Designated Procurement Activity (NAVAIR only) 
DPG Defense Planning Guidance 
DPRB Defense Planning Resources Board 
DPRO Defense Plant Representative Office 
DPS Defense Printing Service (Obsolete, see DAPSO) 
DR Decision Review 
DRD Depot Requirements Document 
DRPM Direct Reporting Program Manager 
Drwgs Drawings 
DSAP Defense System Acquisition Program 
DSB Defense Science Board 
DSIC Defense Standards Improvement Council 
DT Development Testing 
DT&E Development Test and Evaluation 
DTTS Defense Transportation Tracking System 
DUSD (AR) Deputy Under Secretary of Defense (Acquisition Reform) 
D&V Demonstration and Validation (Obsolete, see PD&RR) 
DWCF Defense Working Capital Fund 
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E 
 
EC Engineering Change 
 Electronic Commerce 
 Essentiality Code  
ECM Electronic Counter Measures 
ECP Engineering Change Proposal 
ECS Embedded Computer System 
ECU Environmental Control Unit 
EDFP Engineering Data For Provisioning 
EDI Electronic Data Interchange 
EDM Engineering Development Model 
EFD Engineering Field Division (Part of NAVFAC) 
EFR Equipment Facility Requirement 
EI Engineering Investigation 
EIA Electronic Industry Association 
ELM Engine LOR Model 
E&MD Engineering and Manufacturing Development 
EMI Electro-Magnetic Interference 
E-O Electro-Optics 
ERO Equipment Repair Order 
ESD Electrostatic Discharge 
E/S/S Equipment/System/Subsystem 
ESS Environmental Stress Screening 
ETE Electronic Test Equipment 
ETS Engineering and Technical Services 
EUSC Effective U.S. Controlled (Ships) 
EW Electronic Warfare 
EXW Expeditionary Warfare 
 
F 
 
F Facilities 
 Fighter (Aircraft) 
F3 Form, Fit, Function 
FA Field Activity 
 Functional Analysis 
FAA Federal Aviation Administration 
FAC Facilities 
FAD Financial Data Addendum 
FACNet Federal Acquisition Computer Network 
FAR Federal Acquisition Regulation 
FASA Federal Acquisition Streamlining Act 
FAT First Article Test 
FBL Functional Baseline 
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FBM Fleet Ballistic Missile 
FCA Functional Configuration Audit 
 Field Calibration Activity 
FCD Functional Configuration Documentation 
FCS Federal Catalog System 
F/D Fault Detection 
FEA Front End Analysis 
Fed Spec Federal Specification 
FFG Guided Missile Frigate 
FGC Functional Group Code 
FHA Fault Hazard Analysis 
F/I Fault Isolation 
FILL Fleet Issue Load List 
FIPS Federal Information Processing Standards 
FIPS Pub Federal Information Processing Standards Publication 
FISC Fleet and Industrial Support Center 
FIT Fleet Introduction Team 
FLIS Federal Logistics Information Service 
FLISP Fleet Logistic Support Improvement Program 
F/M Fault Monitoring 
FMC Full Mission-Capable 
FMC Full Mission Capable 
FMEA Failure Modes and Effects Analysis 
FMECA Failure Mode, Effects and Criticality Analysis 
FMECA-MI FMECA-Maintainability Information 
FMF Fleet Marine Forces 
FMP Facilities Management Plan  
 Facilities Modernization Plan 
FMPMIS Fleet Modernization Program Management Information System 
FMS Foreign Military Sales 
FMT Field Modification Team 
FOA Fitting Out Activity 
FOB Free Onboard 
FOC Full Operational Capability 
FOSSAC Fitting Out and Supply Support Assistance Center 
FOT&E Follow-On Test and Evaluation 
FQR Formal Qualification Review 
FQT Formal Qualification Testing 
FRACAS Failure Reporting, Analysis, and Corrective Action System 
FRB Failure Review Board 
FRC Final Reproducible Copy 
FRI Functional Requirements Identification (Obsolete, see FA) 
FRP Facilities Requirements Plan  
 Full-Rate Production 
FSC Federal Supply Classification (Code) 
FSE Fleet Supportability Evaluation 
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FSM Firmware Support Manual 
FSSG Force Service Support Group 
FST Fleet Support Team 
FTA Fault Tree Analysis 
FWS Federal Work Schedule (Civil Service employee classification) 
FY Fiscal Year 
FYDP Future Year Defense Plan 
 Future Years Defense Program 
 
G 
 
GA GPETE Accessory 
GBL General Bill of Lading 
GCO Government Concept of Operations 
GFE Government-Furnished Equipment 
GFF Government Furnished Facility 
GFI Government Furnished Information 
GFM Government-Furnished Material 
GFP Government Furnished Property 
GIDEP Government and Industry Data Exchange Program 
GM General Manager (Civil Service employee classification) 
GOTS Government Off-The-Shelf (Obsolete, see CaNDI) 
GPETE General Purpose Electronic Test Equipment 
GPI GPETE Plug In 
GPO Government Printing Office 
GPSE General Purpose Support Equipment (Obsolete, see CSE) 
GS General Schedule (Civil Service employee classification) 
GSA General Services Administration 
GSI GPETE Support Item 
GUCL General Use Consumables List 
 
H 
 
HAC House Appropriation Committee (Obsolete, see HNSC) 
HARDMAN HARDware MANpower Program (Obsolete, see TRPPM) 
HASC House Armed Services Committee, now called HNSC 
HAZMAT Hazardous Material 
HDBK Handbook 
HEPP Human Engineering Program Plan 
HFE Human Factors Engineering 
HMC&M Hazardous Material Control and Management 
HM&E Hull, Mechanical, and Electrical 
HMR Hazardous Material Report 
HNSC House National Security Committee 
HOL Higher Order Language 
HQ Headquarters 
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HQMC Headquarters, Marine Corps 
HSC Hardware Systems Command 
HSI Human Systems Integration 
HSIP Human Systems Integration Plan 
http Hypertext Transfer Protocol 
HWCI Hardware Configuration Item 
 
I 
 
I Intermediate (maintenance level) 
IAW In Accordance With 
I&C Installation and Checkout 
ICAPS Interactive Computer-Aided Provisioning System 
ICD Interface Control Drawing  
 Interface Control Document 
ICE Independent Cost Estimate 
ICP Inventory Control Point 
ICS Interim Contractor Support 
ICSS Interim Contractor Supply Support 
ICWG Interface Control Working Group 
ID Interface Device 
IDD Interface Design Document 
IDE Integrated Digital Environment  
IDEF0 Integrated Definition (Level 0) 
IEDBS Integrated Engineering Database System 
IEEE Institute of Electrical and Electronics Engineers 
IEM Initial Estimate of Manpower 
IETM Interactive Electronic Technical Manual 
IETMDB Interactive Electronic Technical Manual Database 
IGES Initial Graphics Exchange Specification 
ILA Independent Logistics Assessment 
ILO Integrated Logistics Overhaul 
ILS Integrated Logistics Support (Obsolete, see ALS) 
ILSDS ILS Detail Specification 
ILSM Integrated Logistics Support Manager  (Obsolete) 
ILSMOD Integrated Logistics Support Model 
ILSMT ILS Management Team 
ILSP ILS Plan (Obsolete, see ALSP) 
IMInventory Manager 
IMAV Intermediate Maintenance Availability 
IMA Intermediate Maintenance Activity 
IMEC Item Mission Essentiality Code 
IMICP Inventory Management Inventory Control Point 
IMIS Integrated Management Information System 
IMMS Intermediate Maintenance Management System 
IMP Integrated Maintenance Plan 
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IMRL Individual Material Readiness List 
IMS Information Management System 
INC Incorporated (Kit, TDSA) 
INCONUS Inside CONUS 
INCOS Installation and Checkout Spares 
INSURV Board of Inspection and Survey 
ICD Initial Capabilities Document 
IOC Initial Operational Capability 
IOL Initial Outfitting List 
IPPD Integrated Product and Process Development 
IPPT Integrated Program and Process Development 
IPR Interim Progress Review 
IPS Integrated Program Summary (Obsolete) 
IPT Integrated Product Team 
IR&D Independent Research and Development 
IRS Interface Requirements Specification 
IS Interim Standard 
ISD Instructional System Development 
ISE In-Service Engineering 
ISEA In-Service Engineering Agent  
ISIL Interim Support Items List 
ISNSL Incremental Stock Number Sequence List 
ISO International Standards Organization  
 International Organization for Standardization 
ISP Integrated Support Plan 
ISS Interim Supply Support 
ISSA Interservice Support Agreement 
IT Information Technology 
IV&V Independent Verification and Validation 
IWSDB Integrated Weapon Systems Database (Obsolete, see IDE) 
 
J 
  
J&A Justification and Approval 
JAMS Joint Acquisition Management System 
JCALS Joint CALS 
JCP Joint Committee on Printing  
JCS Joint Chiefs of Staff 
JEDMICS Joint Engineering Drawing Management Information and Control System 
JETF Jet Engine Test Facility 
JIT Just-In-Time 
JLC Joint Logistics Commander 
JLSC Joint Logistics Services Center 
JOLT Joint Operations and Logistics Tool 
JROC Joint Requirements Oversight Council 
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K 
 
L 
 
LAP Letter of Adoption and Procurement 
LASH Lighter Aboard Ship 
LCC Life-Cycle Cost (Obsolete, see TOC) 
LCN LSA Control Number (Obsolete) 
LCOM Logistics Composite Model 
LDT Logistics Delay Time 
LELogistics Engineering 
LECP Logistics Engineering Change Proposal 
LEM Logistic Element Manager 
LFT&E Live Fire Test and Evaluation 
LLTIL Long Lead-Time Items List 
LM Logistics Manager 
LMDSS Logistics Management Decision Support System 
LMI Logistics Management Information 
LMR Logistics Management Review 
LOGAM Logistics Analysis Model 
LOGPARS Logistic Planning and Requirements System 
LOGSA US Army Logistic Support Activity 
LOR Level of Repair 
LORA Level of Repair Analysis 
LRFS Logistics Requirements and Funding Summary 
LRG Logistics Review Group (Obsolete, see ILA) 
LRGT Logistics Requirements Generation Team 
LRIP Logistics Readiness Improvement Program 
 Low-Rate Initial Production 
LRU Line Repairable Unit (Ship Systems & Marine Corps Ground Equipment) 
 Lowest Repairable Unit (SPAWAR equipment) 
LSA Logistic Support Analysis (Obsolete, see S Analysis 
LSAP LSA Plan (Obsolete, see S Analysis Plan) 
LSAR LSA Record (Obsolete, refer to the Augmented LMI Database)) 
LSRB Laser Safety Review Board 
LSU Logistics Support Unit 
 
M 
 
3-M Maintenance and Material Management (System) 
M Maintainability 
 Maintenance 
MACHALT Mechanical Alteration 
MADT Mean Administrative Delay Time 
MAF Maintenance Action Form 
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MAG Marine Air Group 
MALS Marine Aircraft Logistics Squadron 
MAIS Major Automated Information System 
MAISRC Major Automated Information Systems Review Council 
MAM Maintenance Assistance Module 
MAPP Master Acquisition Planning Program 
MAW Marine Air Wing 
MARCORSYSCOM Marine Corps System Command 
MC Marine Corps 
 Mission Capable 
MCCDC Marine Corps Combat Development Command 
MCCR Mission-Critical Computer Resources 
MCLB Marine Corps Logistics Base 
MCLBA Marine Corps Logistics Base, Albany, GA 
MCLBB Marine Corps Logistics Base, Barstow, CA 
MCM Mine Countermeasures 
MCO Marine Corps Order 
MCOTEA Marine Corps Operational Test and Evaluation Activity 
MCSC Marine Corps Systems Command 
Mct Mean Corrective Maintenance Time 
MDA Milestone Decision Authority 
MDAC Maintenance Data Analysis Center 
MDAP Major Defense Acquisition Program 
MDS Maintenance Data System 
MDTd Mean Downtime for Documentation 
MDToa Mean Downtime for Outside Assistance 
MDTops Mean Downtime for Operations 
MDTt Mean Downtime for Training 
ME Maintenance Engineering 
MEARS Multi-User ECP Automated Review System  
MEASURE Metrology Engineering Automated System for Uniform Recall & Reporting 
MEC Military Essentiality Code 
MED Metrology Engineering Detachment 
MEDALS Military Engineering Data Asset Locator System 
MEF Marine Expeditionary Force 
MER Manpower Estimate Report 
METCAL Metrology and Calibration 
METRL Metrology Requirements List 
MF Mobile Facility 
MFP Materiel Fielding Plan 
MGFEL Master GFE List 
MHE Materials Handling Equipment 
mil Military 
MILCON Military Construction 
MIL-HDBK Military Handbook 
MIL-SPEC Military Specification 
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MILSTAMP Military Standard Transportation And Movement Procedures 
MIL-STD Military Standard 
MILSTRIP Military Standard Requisitioning and Issue Procedures 
MIMMS Marine Corps Integrated Maintenance Management System 
MIP Material Issue Point 
MIPR Military Interdepartmental Purchase Request 
MIR Master Index of Repairables 
MIRCS Mechanical Instrument Repair and Calibration Shop 
MIS Management Information System 
MIW Mine Warfare 
MLDT Mean Logistics Delay Time 
MLSF Mobile Logistics Support Forces 
Mmax Maximum Corrective Maintenance Time 
MMH/FH Maintenance Man-Hours Per Flight Hour 
MNS Mission Need Statement 
MOD Modification 
MODFLSIP Modified FLSIP 
MODMIS Modification Management Information System  
MOE Measure of Effectiveness 
MOS Military Occupational Safety 
MOTS Military Off-The-Shelf (Obsolete, see CaNDI) 
M&P Manpower and Personnel 
MP Maintenance Planning 
MPA Manpower Authorization 
MPCAG Military Parts Control Advisory Group 
MPMT Mean Preventive Maintenance Time 
MPN Military Personnel, Navy 
MPT Manpower, Personnel, and Training 
MPTCD MPT Concept Document (Obsolete) 
MPTRRD MPT Resource Requirements Document (Obsolete) 
MR Maintenance Ratio 
MRC Maintenance Requirements Card 
MRD Material Required Date 
MRMS Maintenance Resource Management System 
MRR Maintenance Replacement Rate 
MRRT Mean Requisition Response Time 
MRU Minimum Replacement Unit 
M&S Maintenance and Support 
MS Milestone 
MSC Military Sealift Command 
MSD Material Support Date 
MSRT Mean Supply Response Time 
MTBCF Mission Time Between Critical Failures 
MTBDE Mean Time Between Downing Events 
MTBF Mean Time Between Failures 
MTBMA Mean Time Between Maintenance Actions 
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MTBO Mean Time Between Overhaul 
MTBPM Mean Time Between Preventive Maintenance 
MTBR Mean Time Between Removals 
MTI Mechanical Test Instrumentation 
MTMC Military Traffic Management Command 
MTP Marine Corps Manpower and Training Plan 
MTPS Master Test Program Set Index 
MTTR Mean Time To Repair 
MTTRF Mission Time To Restore Functions 
MTTS Mean Time to Service 
MUMMS Marine Corps Unified Material Management System 
 
N 
 
NADEP Naval Aviation Depot 
NAE Navy Acquisition Executive 
NAES Naval Air Engineering Station 
NAESU Naval Aviation Engineering Services Unit, now NATEC 
NALCOMIS Naval Aviation Logistics Command Information System 
NALDA Naval Aviation Logistics Data Analysis 
NALG Naval Aviation Liaison Group 
NALMS Naval Aviation Logistics Management System 
NAMO Naval Aviation Maintenance Office 
NAMP Naval Aviation Maintenance Program 
NAMT Naval Aviation Maintenance Trainer 
NAMTD Naval Aviation Maintenance Training Detachment 
NAMTG Naval Aviation Maintenance Training Group 
NAS Naval Air Station 
NASA National Aeronautics and Space Administration 
NATEC Naval Air Technical Engineering Command 
NATO North Atlantic Treaty Organization 
NATSF Naval Air Technical Services Facility (Obsolete, see NATEC) 
NAVAIR Naval Air Systems Command 
NAVAIRINST NAVAIR Instruction 
NAVCOMPT Comptroller of the Navy 
NAVCOMTELSTA Naval Communications and Telegraphy Station 
NAVFAC Naval Facilities Engineering Command 
NAVICP Navy Inventory Control Point 
NAVMAC Navy Manpower Analysis Center 
NAVMC Naval Marine Corps (Form) 
NAVMED Naval Medical Logistics Command 
NAVMTO Navy Material Transportation Office 
NAVPERS Naval Personnel Command 
NAVSAFECEN Navy Safety Center 
NAVSEA Naval Sea Systems Command 
NAVSEALOGCEN Naval Sea Logistics Center 
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NAVSUP Naval Supply Systems Command 
NAVSUPINST NAVSUP Instruction 
NAVWPNENGSUPPACT  Naval Weapons Engineering Support Activity 
NAWC Naval Air Warfare Center 
NAWC AD NAWC, Aircraft Division 
NAWC TSD NAWC, Training Support Division 
NAWC WD NAWC/Weapons Division 
NAWMP Naval Airborne Weapons Maintenance Program 
NBC Nuclear, Biological, and Chemical 
NBCC Nuclear, Biological, and Chemical Contamination 
NCB National Codification Bureau 
NCCOSC Naval Command, Control, and Ocean Surveillance Center 
NCL Navy Calibration Laboratory 
NDI Non-Developmental Item (Obsolete, see CaNDI) 
NEC Naval Enlisted Classification 
NEDALS Navy Engineering Document Asset Locator System 
NESEA Naval Electronic System Engineering Activity 
NETC Navy Education and Training Command 
NFD No Faults Detected 
NFMC Non Fully Mission Capable 
NG&RE National Guard & Reserve Equipment 
NGS Non-Government Standard 
NICN Navy Item Control Number 
NIF Navy Industrial Fund 
NICP No Increase in Contract Price 
NIIN National Item Identification Number 
NINC Not Incorporated (Kit, TDSA) 
NISE NCCOSC In-Service Engineering 
NIST National Institute of Standards and Technology 
NMC Not Mission Capable 
NMCC Nuclear, Biological, and Chemical Contamination 
NMC (M) Not Mission Capable (Maintenance) 
NMC (S) Not Mission Capable (Supply) 
NMP (C) Commander, Naval Military Personnel Command 
NMRS Navy Manpower Requirements System 
NMSO Navy Maintenance Support Office 
NO Naval Observatory 
NOACT Navy Overseas Air Cargo Terminal 
NOBC Naval Officer Billet Classification 
NOR Notice of Revision 
NOSC Naval Oceanographic Support Center 
NPR National Performance Review 
NRCC Navy Regional Contracting Center 
NRE Non-Recurring Engineering 
NRF Naval Repair Facility 
NSA Naval Supervising Activity 
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NSD Navy Support Date 
NSDSA NAVSEA Data Support Activity 
NSF Navy Stock Fund 
NSIP (P) Navy Standards Improvement Program (Plan) 
NSL Naval Standards Laboratory 
NSN National Stock Number 
NSWC Naval Surface Weapons Center  
NSWSES Naval Ship Weapon System Engineering Station 
NTP Navy Training Plan (Obsolete, see NTSP) 
NTSP Navy Training System Plan 
NUSC Naval Undersea Support Center 
NUWC Naval Undersea Warfare Center 
NWP Naval Warfare Publication 
NWS Naval Weapon Station 
 
O 
 
O Organizational (maintenance level) 
OBRP On Board Repair Part 
OCC Outfitting Category Code 
OEM Original Equipment Manufacturer 
OFT Operational Flight Trainer 
OLE Object Linking and Embedding 
OLSP Operational Logistic Support Plan (Obsolete, see ULSS) 
OLSS Operational Logistics Support Summary (Obsolete, see ULSS) 
O&M Operation and Maintenance 
OMA Organizational Maintenance Activity 
OMB Office of Management and Budget 
O&M, MC Operation and Maintenance, Marine Corps 
OMMS Organizational Maintenance Management System 
O&MN Operations and Maintenance, Navy 
O&MNR Operation and Maintenance, Navy Reserve 
ONI Office of Naval Intelligence 
OPDEP Blocks Operational Deployment Blocks 
OPEVAL Operational Evaluation 
OPN Other Procurement, Navy 
OPNAV Office of the Chief of Naval Operations 
OPNAVINST OPNAV Instruction 
OPR Office of Primary Responsibility 
OPTEVFOR Operational Test and Evaluation Force 
OR Operational Requirement 
ORD Operational Requirements Document 
ORDALT Ordnance Alteration 
ORDSTA Ordnance Station 
O&S Operations and Support (Obsolete, see PF/D&OS) 
OSA Outfitting Supply Activity 
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O&SHA Operating and Support Hazard Analysis 
OSD Office of the Secretary of Defense 
OSIP Operational Safety Improvement Program 
OSP Operating Service Period 
OT Operational Testing 
OT&E Operational Test and Evaluation 
OTH Over The Horizon 
OTS Off-The-Shelf 
OUTCONUS Outside CONUS 
 
P 
 
P3I Preplanned Product Improvement 
PAL Preliminary Allowance List 
PARM Participating Manager  
PAT Preliminary Acceptance Trials  
 Process Action Team 
PAT&E Production Acceptance Test & Evaluation 
PBProgram Baseline 
PBD Program Budget Decision 
PBL Personal Computer 
PCA Physical Configuration Audit 
PCB Printed Circuit Board 
 Parts Control Board  
PCD Product Configuration Documentation 
PCE Provisioning Corporate Executive 
PCL Post-Conference List 
PCLT Procurement Lead Time 
PCO Procuring Contracting Officer 
P&D Production and Deployment (Obsolete, see PF/D&OS) 
PD Project Directive 
PDES Product Data Exchange using STEP 
PDM Program Decision Memorandum 
PD&RR Program Definition and Risk Reduction 
PDR Preliminary Design Report 
 Preliminary Design Review  
 Program Deviation Report 
PDS Project Data Sheet 
PE Program Element 
PED Period End Date 
PEETE Portable Electrical/Electronic Test Equipment 
PEO Program Executive Officer 
PER Parametric Estimating Relationship 
PERT Program Evaluation and Review Technique 
PFCP Program Funding Change Proposal 
PF/D&OS Production, Fielding/Deployment, and Operational Support (Obsolete) 
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PHA Preliminary Hazard Analysis 
PHC Photographic Change 
PHS&T Packaging, Handling, Storage, and Transportation 
P 3I Preplanned Product Improvement 
PICA Primary Inventory Control Activity 
PICP Provisioning Inventory Control Point 
PID Procurement Initiation Document 
PIMA Primary Intermediate Maintenance Activity 
PLCE Program Life-Cycle Cost Estimate 
PLT Production Lead Time 
PM Program Manager 
 Preventive Maintenance 
PMA Program Manager, Air 
PMC Primary Mission Capable 
 Procurement, Marine Corps 
PMC (M) Partial Mission Capable (Maintenance) 
PMC (S) Partial Mission Capable (Supply) 
PMO Program Management Office 
PMS Planned Maintenance System 
PN Part Number 
PO Project Order 
POA&M Plan of Action and Milestones 
POC Preliminary Operational Capability 
 Point Of Contact 
POE Projected Operational Environment 
POM Program Objectives Memorandum 
POPS Paperless Order Placement System 
PPBS Planning, Programming, and Budgeting System 
PPC Power Plant Change 
PPL Provisioning Parts List 
 Preferred Parts List 
PPLI Provisioning Parts List Index 
PPS Post-Production Support 
PPSL Program Parts Selection List 
PPSP Post-Production Support Plan 
P&R Planning and Review 
PRProcurement Request 
PRAT Production Reliability Acceptance Test 
PRF Performance (Specification) 
ProMIS Procurement Management Information System 
PRR Production Readiness Review 
PRS Provisioning Requirement Statement 
PSD Program Support Date 
 Program Support Data 
PSDS Program Support Data Sheets 
PSE Peculiar Support Equipment (NAVAIR) 
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PSICP Program Support Inventory Control Point 
PSL Primary Standards Laboratory 
PSMD Preliminary Ship Manpower Document 
PSMP Product Support Management Plan 
PSQMD Preliminary Squadron Manpower Document 
P&SP Program and Support Plan (FMS SP) 
PSP Phased Support Plan (Obsolete, see ULSS) 
PTD Provisioning Technical Documentation 
PTR Program Trouble Reports 
PWC Public Works Center (Part of NAVFAC) 
PY Planning Yard 
 
Q 
 
QA Quality Assurance 
QD Quality Deficiency 
QDR Quality Deficiency Report 
QECK Quick Engine Change Kit 
QPL Qualified Parts List 
QPP Quality Program Plan 
 
R 
 
R Reliability 
R3B Resource Requirements Review Board 
R&D Research and Development 
R&M Reliability and Maintainability 
RAC Rapid Action Change 
RAD Revised Automated Data flow 
RAD/DISP Radar/Display 
RADHAZ Radiation Hazard 
RADIAC Radiation Detection, Indication, and Computation (Equipment) 
RAM Random Access Memory 
RAMEC Rapid Action Minor Engineering Change 
RBL Readiness Based Logistics 
RBS Readiness Based Sparing 
RCI Reliability-Critical Item  
RCM Reliability-Centered Maintenance 
RCP Request for Contractual Procurement 
R&D Research and Development 
RDBMS Relational Database Management System 
RDC Review Draft Copy 
RDT&E Research, Development, Test, and Evaluation 
RFRadio Frequency 
RFD Request For Deviation 
RFI Ready For Issue 
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RFM Requiring Financial Manager 
RFP Request For Proposals 
RFT Ready For Training 
RFU Ready For Use 
RFW Request For Waiver 
RIL Repairable Items List 
RIP Readiness Improvement Program 
R&M Reliability & Maintainability 
RO Requirements Officer 
ROC Required Operational Capability 
ROI Return On Investment 
ROM Read-Only Memory 
ROMIS Real-time Outfitting Management Information System 
ROR Repair of Repairables 
RO/RO Roll-On/Roll-Off (Ships) 
RQT Reliability Qualification Test 
RSL Reference Standards Laboratory 
 
S 
 
S Supply 
S Supportability  
S Analysis  Supportability (S) Analysis  
SAC Senate Appropriation Committee 
SAE Service Acquisition Executive 
SAET Safety Age Exploration Task 
SAFE Structural Appraisal of Fatigue Effects 
SALTS Streamlined Automated Logistics Transmission System 
SAP Site Activation Plan 
SAR Safety Assessment Report 
SARDIP Stricken Aircraft Recovery and Disposal Program 
SAS Supportability Analysis Summary 
SASC Senate Armed Services Committee 
SASP Supported Activities Support Plan 
SASSY Supported Activities Supply System 
SBA Small Business Administration 
SBIR Small Business Innovative Research 
SCCB Software Change Control Board 
SCCSC Safety Critical Computer Software Component 
SCIR Subsystem Capability Impact Report 
SCLSI Ship Configuration and Logistic Support Information (Database) 
SCLSIS Ship Configuration and Logistic Support Information System 
SCN Shipbuilding and Conversion, Navy 
 Specification Change Notice 
SCP Software Change Proposal  
SCPL System Configuration Provisioning List 
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SCPPL System Configuration Provisioning Parts List 
SDDD Software Detailed Design Document 
SDIF Standard Data Interface Format 
SD IPR System Demonstration IPR 
SDLM Standard Depot Level Maintenance 
SDP Software Development Plan 
SDR System Design Review 
SE Support Equipment 
SEA Naval Sea Systems Command 
SEABEE Construction Battalion 
SEACEN Sea Center 
SEALOG Naval Sea Logistics Center 
SEC Support Equipment Change 
SECDEF Secretary of Defense 
SECL Support Equipment Candidate List 
SECNAV Secretary of The Navy 
SECNAVINST SECNAV Instruction 
SEID SE Installation Data 
SE LEM Support Equipment Logistic Element Manager 
SEM Standard Electronic Module 
SEMP Systems Engineering Management Plan 
SEPO Support Equipment Program Office 
SERD Support Equipment Recommendation Data 
SERMIS Support Equipment Resource Management Information System 
SES Senior Executive Service (Civil Service employee classification) 
SESA Support Equipment Selection Analysis 
SEW Space Warfare and Sensors 
SFPPL Short Form Provisioning Parts List 
SFPS Shore Facility Planning System 
SFR System Functional Review 
SGML Standard Generalized Markup Language 
SHA System Hazard Analysis 
SHIPALT Ship Alteration 
SHORCAL Shore-Based Consolidated Allowance List 
S&I Standardization and Interoperability 
SICA Secondary Inventory Control Activity 
SIE Standards Improvement Executive 
SIMA Shore IMA 
SIMSL Shore Intermediate Maintenance Stock List 
SIP Software Installation Plan 
SLAP Service Life Assessment Program 
SLCMP Software Life Cycle Management Plan 
SLEP Service Life Extension Program 
SLPPL Ship-Level Provisioning Parts List 
SMD Ship Manpower Document 
SMIC Special Material Identification Code 
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SML Support Material List (NAVAIR, see ISIL) 
SMP Sustained Maintenance Planning 
SM&R Source, Maintenance and Recoverability (Code) 
SMU SASSY Management Unit 
SNAP Shipboard Non-tactical Automatic Data Processing 
SOW Statement of Work 
SPAWAR Space and Naval Warfare Systems Command 
SPAWARINST SPAWAR Instruction 
SPC Statistical Process Control 
SPCC Ships Parts Control Center (Obsolete, see NAVICP) 
SPECS Ships Specifications 
SPETE Special Purpose Electronic Test Equipment 
SPETERL Ships Portable Electrical/Electronic Test Equipment Requirements List 
SPM Software Programmer's Manual 
SPP Sponsor's Program Proposal 
SPS Software Product Specification  
 Statement of Prior Submission 
SPSE Special Purpose Support Equipment 
SPTD Supplemental Provisioning Technical Documentation 
SQC Statistical Quality Control 
SQMD Squadron Manpower Document 
SQPP Software Quality Program Plan 
SRA Shop Replaceable Assembly 
 Selected Restricted Availability 
SRASL Selected Restricted Availability Stock List 
SRB Safety Review Board 
SRHA Software Requirements Hazard Analysis 
S/RPs Spares and Repair Parts 
SRR System Requirements Review 
SRS Software Requirements Specification 
SRU Shop Replaceable Unit 
SS Support Synthesis  
 Supply Support 
SSA Software Support Activity  
 Source Selection Authority 
SSC Software System Change 
SSDD System/Segment Design Document 
SSHA Subsystem Hazards Analysis 
SSI SPETE Support Item 
SSMP Supply Support Management Plan 
SSN Nuclear Submarine 
SSPP System Safety Program Plan 
SSR Software Specification Review  
 Supply Support Request 
SSWG System Safety Working Group 
S&TE Support and Test Equipment 
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STAR System Threat Assessment Report 
STARS Standard Accounting and Reporting System 
STD Standard 
STEAL Shore Test Equipment Allowance List 
STEP Standard for the Exchange of Product (Model Data) 
STLDD Software Top-Level Design Document 
STM Service Test Model 
STP Software Test Plan 
STrP Software Transition Plan 
SUADPS Shipboard Uniform Automated Data Processing System 
SUB Submarine 
SUIHA Software User Interface Hazards Analysis  
SUM Software User's Manual 
SUPEVAL Supportability Evaluation 
SUPSHIP Supervisor of Shipbuilding 
SUR Surveillance 
SW Software 
SYSCOM Systems Command 
 
T 
 
TA Training Agent 
TAAF Test, Analyze, and Fix 
TAAI Total Active Aircraft Inventory 
TAC Transportation Account Code 
TAD Theater Air Defense 
TAD/SC Theater Air Defense/Surface Combatants 
TARSLL Tender And Repair Ship Load List 
TD Technical Data 
 Technical Directive 
 Training Device 
TDDDS Technical Directive Detail Data Sheet 
TDF Technical Data Facility (SPAWAR) 
TDHA Top-Level Hazard Analysis 
TDKSR Technical Directive Kit Shipment Report 
TDP Technical Data Package 
TDSA Technical Directive Status Accounting 
T&E Test and Evaluation 
TETable of Equipment 
TECHEVAL Technical Evaluation 
TEEM Test Equipment Effectiveness Model 
TEMP Test and Evaluation Master Plan 
TFMMS Total Force Manpower Manning System 
TIF Technical Information File 
TIM Task Identification Matrix 
TIR Total Item Record 
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TLR Top-Level Requirement 
TM Technical Manual 
TMCR Technical Manual Contract Requirement 
TMDE Test, Measurement, and Diagnostic Equipment 
TMDER Technical Manual Deficiency Evaluation Report 
TMOP TM Organization Plan 
TMP Technical Manual Plan 
TMPODS Technical Manual Publish-On-Demand System 
TMS Type, Model, Series 
T-NICN Temporary Navy Item Control Number 
T/O Table of Organization 
TOA Table of Allowances  
 Total Obligational Authority 
 Trade-Off Analysis 
TOC Total Ownership Cost 
TO&E Table of Organization and Equipment 
TOL Augmented Outfitting List 
TP Test Program 
TPDR Technical Publication Deficiency Report 
TPI Test Program Instruction 
TPS Test Program Set 
TQC Total Quality Control 
TQM Total Quality Management 
TRD Test Requirement Document 
TRF Technical Replacement Factor 
TRIPER Trident Planned Equipment Replacement 
TRIREFFAC Trident Refit Facility 
TRPPM Training Planning Program Methodology 
TRR Test Readiness Review  
 Test Requirements Review 
TSA Technical Support Activity  
 Training Support Agent 
TSC Trainer Software Change 
TSPM Training Systems Program Manager 
T&TD Training and Training Devices 
T&TS Training and Training Support 
TTBL Tools and Test Equipment List 
TTE Technical Training Equipment 
TYCOM Type Commander 
 
U 
 
UATMC User Activity Technical Manual Comment 
UAV Unmanned Air Vehicle 
UF Utility Function 
ULSS User’s Logistics Support Summary 
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UH Utility Helicopter 
UOC Useable On Code 
USD (AT&L) Under Secretary of Defense (Acquisition, Technology, and Logistics) 
USMC United States Marine Corps 
UUT Unit Under Test 
 
V 
 
VAL Validation 
VAST Versatile Avionics Shop Test 
VCJCS Vice Chairman, Joint Chiefs of Staff 
VECP Value ECP 
VER Verification 
VIDS/MAF Visual Information Display System/Maintenance Action Form 
V&V Validation and Verification 
 
W 
 
WBS Work Breakdown Structure 
WCF Working Capital Fund 
WF Weighting Factor 
WPN Weapons Procurement, Navy 
WR Work Request 
WRA Weapons Replaceable Assembly (Aviation systems) 
WSAP Weapon System Acquisition Process 
WSESRB Weapons System Explosive Safety Review Board 
WSF Weapon System File 
WST Weapon System Trainer 
WSPD Weapon System Planning Data 
WUC Work Unit Code 
WWW World Wide Web 
 
X 
 
XML Extensible Markup Language 
 
Y 
 
Z 
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GLOSSARY OF KEY TERMS 
 
Acquisition Category (ACAT). An attribute of an acquisition program that determines the program's 
level of review, decision authority, and applicable procedures. Categories facilitate decentralized 
decision-making and execution and compliance with statutorily-imposed requirements. DoDI 
5000.2, Paragraph 4.8.2.1, establishes the criteria associated with each acquisition category. 
 
Acquisition Decision Memorandum (ADM). A memorandum signed by the Milestone Decision 
Authority (MDA) that documents decisions made and the exit criteria established as the result of a 
milestone decision review or in-process review. It is the document that records the decision on each 
Mission Need Statement directing studies of alternatives by a designated activity and identifying a 
source for funding of the studies. The MDA is the SECDEF for ACAT ID programs, the Navy 
Acquisition Executive (NAE) who is the Assistant Secretary of the Navy, Research, Development, 
and Acquisition (ASN (RDA)) for all shipbuilding and ACAT III programs, or a PEO, DRPM, or 
SYSCOM Commander for ACAT IV programs. 
 
Acquisition Logistics. Technical and management activities conducted to ensure that Supportability 
(S) implications are considered early and throughout the acquisition process to minimize support 
costs and to provide the user with the resources required to sustain the system in the Fleet. 
 
Acquisition Logistics Support. A sub-element of Systems Engineering to ensure a system and its 
support system are designed, procured and maintained with consideration given to the achieving the 
lowest life cycle costs while achieving specified operational requirements.  A major focus of ALS is 
establishing and monitoring supportability (S)  as a performance requirement.  ALS establishes 
supportability factors as integral elements of program performance specifications, that relate to a 
system's operational effectiveness, operational suitability, and life-cycle cost reduction 
 
Acquisition Milestone. A key decision point in the defense acquisition process where the designated 
Milestone Decision Authority (MDA) reviews progress and considers proceeding to the next 
Acquisition Phase. 
 
Acquisition Phase. The period between Milestones.  
 
Allocated Baseline (ABL) The approved Allocated Configuration Documentation (ACD). 
 
Allocated Configuration Documentation (ACD). Performance requirements for components (CIs) 
of the system. Comprised by Item Specifications and Developmental Drawings, the documents 
describe a CI’s functional (performance), interoperability, and interface requirements that are 
allocated from those of a system or higher level Configuration Item, interface requirements with 
interfacing Configuration Items, and the verifications required to confirm the achievement of those 
specified requirements. ACD = ABL + ECPs. 
 
ALS Plan (ALSP). The ALSP describes and documents the logistics program and the Logistics 
Manager’s approach for implementing the logistics program. It provides a complete and integrated 
plan for delivering the support system (maintenance capability and material support) for the fielded 
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weapon system. It is used to document the organization, function, responsibility, and approach 
(including related schedules and actions) for meeting logistics support requirements. 
 
Automatic Test Equipment (ATE) is computer-controlled electronic test equipment used to analyze 
functional or static parameters of repairable items to evaluate the degree of performance and/or 
degradation to isolate faults and unit malfunctions. The decision making, control, or evaluative 
functions of ATE are conducted with minimum reliance on human intervention. Automatic testing 
is classified as on line or off line. Off-line equipment usually employed by Intermediate or Depot-
level maintenance facilities to isolate faults in electronic equipment down to the lowest component 
(e.g. discrete or chip) level. 
 
Availability. A measure of the degree to which an item is in the operable and commitable state at the 
start of a mission when the mission is called for at an unknown (random) time. 
 
Baseline Comparison System (BCS). A current operational system, or a composite of several 
current operational systems that most closely represents the design, operational, and support 
characteristics of the new system under development. 
 
Built-In Test (BlT). BIT is an integral capability of the system that provides an automated test 
capability to monitor, detect, diagnose, or isolate failures.  
 
Built-In Test Equipment (BITE). BITE is equipment that is functionally separate from but 
permanently connected to the prime system and is used for the express purpose of testing the prime 
system. Included in this definition is any testing device that is permanently installed or fixed in 
nature and originally provided as part of the prime system. 
 
Calibration. A process to measure and ensure the accuracy of Test, Measurement, and Diagnostic 
Equipment (TMDE) to a specified tolerance. 
 
CaNDI. Commercial and Non-Developmental Items are: 
 

• Any item available in the commercial marketplace (Commercial Off-The-Shelf or COTS); 
• Any previously developed item in use by the Federal, State, or local agency (Government 

Off-The-Shelf or GOTS) of the U.S. or a foreign government with which the U.S. has a 
mutual defense (Military Off-The-Shelf of MOTS) cooperation agreement; 

• Any item described above that requires only minor modification to meet the requirements of 
the procuring agency; 

• Any item currently being produced that does not meet the above criteria solely because the 
item is not yet in use or is not available in the commercial marketplace. 

 
Computer Software Configuration Item (CSCI). A Configuration Item that is computer software. 
 
Configuration. The functional and physical characteristics of hardware, software or firmware set 
forth in technical documentation and ultimately achieved in a product. 
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Configuration Baseline. Documentation formally designated by the Government at a specific time 
during a CI's life cycle. Configuration baselines plus approved changes to those baselines constitute 
approved configuration documentation. There are three formally designated configuration baselines, 
the Functional, Allocated, and Product Baselines. 
 
Configuration Control. The systematic proposal, justification, evaluation, coordination, approval 
(or disapproval) of changes in the configuration of a CI after establishment of any of the 
configuration baselines for the CI (and the implementation of changes). 
 
Configuration Control Board. Technical and administrative representatives who recommend 
approval (or disapproval) of proposed engineering changes to a CI's configuration. The board also 
recommends approval and disapproval of proposed Waivers and Deviations from a CI's 
configuration. 
 
Configuration Documentation. Technical information that identifies and defines the item's 
functional and physical characteristics. Configuration documentation is developed, approved, and 
maintained through three distinct evolutionary increasing levels of detail. The three levels of 
configuration documentation are Functional Configuration Documentation (FCD), Allocated 
Configuration Documentation (ACD), and Product Configuration Documentation (PCD).  
 
Configuration Identification. Documentation that describes the selection of CIs; the determination 
of the types of configuration documentation required for each CI, the issuance of numbers and other 
identifiers affixed to CIs and to technical information that defines the CI's configuration including 
internal and external interfaces, the release of CIs and their associated configuration documentation, 
and the establishment of configuration baselines for CIs. 
 
Configuration Item. An aggregation of hardware and software that satisfies a function and is 
designated by the Government for separate configuration management. Generally a CI is a 
repairable item (WRA, SRA, LRU, or SRU) for which the Government is planning organic support 
at any level or whose functionality is determined mission critical. 
 
Configuration Management A formal discipline of program management that integrates and 
applies the technical and administrative actions necessary to identify, document, validate, verify, 
control, report and record the functional and physical characteristics of a product or item throughout 
its life cycle. 
 
Configuration Status Accounting (CSA). Recording and reporting information needed to manage 
Configuration Items effectively, including a record of approved configuration documentation and 
identification numbers, the status of proposed changes, Deviations, and Waivers to the 
configuration, the implementation status of approved changes, and the configuration of all units of 
the Configuration Item in the operational inventory. 
 
Constraints. Restrictions or key boundary conditions that affect overall capability, priority, and 
resources in system acquisition. 
 
COTS. See CaNDI 
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Cost As An Independent Variable (CAIV). Methodologies used to acquire and operate affordable 
DoD systems by setting aggressive, achievable cost objectives; and by managing efforts to achieve 
these objectives, including tradeoffs involving performance and schedule. Cost objectives balance 
mission needs with projected out-year resources, taking into account anticipated process 
improvements in both DoD and industry to meet the most critical user requirements. 
 
Defense System Acquisition Program (DSAP). A directed, funded effort that is designed to provide 
a new or improved materiel capability in response to a validated need.  
 
Design Interface.  Design Interface forms the acquisition logistics interface with the design process 
through Systems Engineering. Supportability (S) Analysis is part of requirements generation and 
analysis and continues through design, test and evaluation, production and fielding. This iterative 
process results in the establishment of S requirements, then S design constraints, and then 
identification of Support Performance Requirements as shown in Figure 1-2. These parameters are 
expressed both quantitatively and qualitatively in operational terms and specifically relate to 
systems readiness objectives and support costs of the system. Design Interface defines and specifies 
measurable Support Performance Requirements as logistic support resources required by 
analytically developed Maintenance Plans.  These logistic support resources (people, parts, pubs, 
tools, and test equipment) result from performing Supportability (S) Analysis. S Analysis is the 
Systems Engineering application of logistics. Supportability Performance Requirements are those 
analytical requirements that are necessary to conduct S Analysis. S Analysis is a logical, analytical, 
repeatable, auditable, step-by-step sequence of activities and events whose performance results in 
identification of logistics resources required to prevent or correct functional failures of the hardware 
system. Supportability Performance Requirements are shown in Figure 1-2. Design Interface 
provides these S Analysis results in the analytically developed Maintenance Plan thus constraining 
the design of the hardware system by the interface it has with the support environment in which it 
must operate. 
 
Deviation. A written authorization granted before the manufacture of an item to depart from a 
particular requirement of an item’s configuration documentation for a specific number of units or a 
specified period of time. A deviation differs from an engineering change in that an engineering 
change requires corresponding revision of the item's configuration documentation whereas a 
deviation does not. 
 
Engineering change. A change to the configuration of a Configuration Item (CI) at any point in the 
life cycle of the item. 
 
Engineering Change Proposal (ECP). A proposed engineering change and the documentation by 
which the change is described, justified, and submitted to the Government for approval or 
disapproval. 
 
Effectiveness. A system or equipment's readiness to perform at its intended level under all 
conditions. 
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Fit. The ability of an item to physically interface, interconnect with, or become an integral part of 
another item. 
 
Fleet Support Team (FST). Programs that have responsibility for in-service systems should 
consider the establishment of a Fleet Support Team (FST) as part of their overall IPT infrastructure. 
When deemed appropriate, this team provides those services previously provided by the Cognizant 
Field Activity (CFA). The FST is intended to ensure in-service safety and readiness of assigned 
systems while reducing the operating and support cost to the Navy. In addition to members of the 
3.0 (Logistics) and 4.0 (Research and Engineering) Competencies, 6.0 (Industrial) and the Naval 
Inventory Control Point (NAVICP) personnel should be represented on the FST. The Program 
Management Competency (1.0) should also be represented when in-service trainers and support 
equipment are involved. Ultimately, it is the PMA's prerogative to structure the program team to 
meet programmatic objectives and customer requirements. Existing In-Service Support Teams 
(ISSTs) should be restructured to address these responsibilities and membership, and retitled the 
Fleet Support Team. Standardization of this title will facilitate communications with the Fleet and 
simplify the update of current instructions (i.e., OPNAVINST 4790) which refer to the roles of the 
CFA.  
 
Form. The shape, size, dimensions, mass, weight, and other parameters that uniquely characterize 
an item. For software, form denotes the computer language and media used to construct it. 
 
Function. The actions that an item is designed to perform.  The item’s performance requirements. 
 
Functional Baseline (FBL). The approved Functional Configuration Documentation (FCD). 
 
Functional Configuration Audit (FCA). The formal examination of the functional (performance) 
characteristics of a CI “as tested” to verify that the item has achieved the requirements specified in 
its Functional and Allocated Configuration Documentation. 
 
Functional Configuration Documentation (FCD). Performance requirements for the system. 
Comprised by the System Specification and Concept Drawings, the documents describe the 
system's functional, performance, interoperability, and interface requirements and the verifications 
required to demonstrate the achievement of those specified requirements. FCD = FBL + ECPs. 
 
Functional Support Requirements. Actions (e.g., repair, re-supply, calibrate, overhaul) that the 
support system must perform for the weapon system to be maintained in or restored to a satisfactory 
operational condition in its operational environment. 
 
GOTS. See CaNDI. 
 
Hardware  Manpower program (HARDMAN). The hardware Manpower integration program that 
was used in the past  for determining Manpower, Personnel, and Training (MPT) requirements in an 
acquisition program. See TRPPM. 
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Human Factors Engineering (HFE).  The engineering discipline designed to ensure complete 
compatibility between the design of the system and the human element wherever a human element 
(“human factor”) (HF) interface with the system occurs in operations or support. 
 
ILS Management Team (ILSMT). The ILSMT is a team chaired by the Logistics Manager and 
composed of Logistic Element Managers and Fleet and industrial activities. The ILSMT is used to 
establish, implement, update, and evaluate the ALSP, ULSS, and Maintenance Plan and monitor the 
actions generated by them and manage acquisition of logistic resources necessary to support a given 
system.  They also appraise the logistics program’s progress toward its prescribed goals, address 
current and potential problems, provide management guidance to the organizations represented on 
the team, and publish and forward as official command correspondence, minutes of meetings for 
addressee actions. 
 
Independent Logistic Assessment (ILA). An assessment of the logistic readiness of a defense 
acquisition program to proceed to a program Milestone decision, to Initial Operational Capability 
(IOC), and to full operational capability. 
 
Initial Operating Capability (IOC). The first attainment of the capability to operate and maintain a 
system. 
 
Interface control. The process of identifying, documenting, and controlling all functional and 
physical characteristics relevant to the interfacing of two or more items provided by one or more 
organizations. 
 
Interim Supply Support (ISS). The procedure used to provide new spare and repair parts from the 
contractor until they get into the supply system usually between Initial Operational Capability (IOC) 
and Material Support Date (MSD). 
 
Inventory Control Point (ICP). The activity designated material management responsibility for 
secondary items (spare parts, repair parts, and Support Equipment). The ICP may also perform 
stock control activity functions. 
 
Level of Repair (LOR). The maintenance level that performs Corrective Maintenance. 
 
Level of Repair Analysis (LORA). A technique that establishes (1) whether an item should be 
repaired; (2) at what maintenance level, (i.e., Organization, Intermediate, or Depot); or (3) if the 
item should be discarded. 
 
Life Cycle. The total lifetime of a system from "cradle to grave." The time from its inception in 
research, through development, production, installation and checkout, operation and support, and 
ultimate system phase out. 
 
Logistics Management Information (LMI). Information required by the government to perform 
acquisition logistics management functions. The principle focus of LMI as implemented by MIL-
PRF-49506 is to provide the DOD with a contractual method for acquiring support and support 
related engineering and logistics data from contractors.  
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Logistics Requirements and Funding Summary (LRFS). The logistics budgeting program that 
provides a breakdown of Acquisition Logistics Elements and sub-elements by fiscal year, type of 
funds required, and resource sponsor. It establishes a minimum level of visibility for support 
requirements to ensure that they are recognized by Program Managers and are programmed and 
budgeted by the SYSCOM, PEO, DRPM, claimants, and comptrollers. The LRFS requires Logistics 
Managers to develop backup data to permit building of required program documents. 
  
Low-Rate Initial Production (LRIP). The production of a system in limited quantity to provide 
articles for operational test and evaluation, to establish an initial production base, and to permit an 
orderly increase in the production rate sufficient to lead to full-rate production upon successful 
completion of operational testing. 
 
Maintainability. The ability of an item to be retained or restored to specified condition when 
maintenance is performed by personnel having specified skill levels, using prescribed procedures 
and resources, at each level of maintenance and repair. 
 
Maintenance and Material Management (3M) Program. A data system that provides for the 
systematic collection, documentation, and reporting of Fleet operations and maintenance 
information that provides data related to performance, readiness, Reliability, Maintainability, 
logistics, and support of systems and equipment. It is a management tool for conducting and 
reporting Corrective Maintenance and Preventive Maintenance actions and data, including spares, 
repair parts, and consumables usage. It contains two subsystems: the Planned Maintenance System 
(PMS) and the Maintenance Data System (MDS). 
 
Maintenance Concept. The overall approach or strategy for maintaining a system, subsystem, or 
equipment item. 
 
Maintenance Plan (MP). The Maintenance Plan describes the requirements and tasks to be 
accomplished for achieving, restoring, or maintaining the operational capabilities of a system or an 
equipment item. The Maintenance Plan is a concise, narrative summary of maintenance 
requirements that must be performed for designated systems and items of equipment. When 
executed, a well-developed Maintenance Plan provides procedures to prevent deterioration of the 
inherent design levels of reliability of the designated system with a minimum expenditure of 
maintenance and support resources.  
 
Maintenance Planning. The process conducted to evolve and establish Maintenance Concepts, 
requirements, and Plans. 
 
Maintenance Requirements Card (MRC). A form employed to convey Preventive Maintenance 
task procedures to Fleet personnel. 
 
Maintenance Assist Module (MAM). A MAM is a replaceable module required to execute an 
approved Maintenance Plan that calls for identifying the fault or failed module through progressive 
or selective manual module substitution. A MAM can be interchanged for an installed unit by 
ordinary modular replacement without structural disassembly, alteration, modification, or related 
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repairs to any portion of the equipment. Equipment most likely to employ MAMs in fault 
diagnostics incorporates electronic circuitry. Examples are communications equipment, radars, 
sonars, and other sensors, tactical data systems, fire control systems, EW warfare systems, major 
training devices, navigation aids, and ATE. 
 
Major Automated Information System (MAIS). A MAIS is an AIS acquisition program estimated 
by the Assistant Secretary of Defense for Command, Control, Communications, and Intelligence 
(ASD(C3I)) to require Program Costs for any single year in excess of $32 million (FY 2000 constant 
dollars), total Program Costs in excess of $126 million (FY 2000 constant dollars), or Total 
Ownership Cost in excess of $378 million (FY 2000 constant dollars). 
 
Major Defense Acquisition Program (MDAP). An MDAP is defined as a program estimated by the 
Under Secretary of Defense (Acquisition , Technology, and Logistics) (USD(AT&L) ) to require 
eventual expenditure for Research, Development, Test, and Evaluation of more than $365 million 
(FY 2000 constant dollars) or procurement of more than $2.190 billion (FY 2000 constant dollars) 
or those designated by the USD(AT&L) to be ACAT I. 
 
Market Analysis. The process used to determine the availability of marketplace products for 
Government use. It comprises the activities of market surveillance and market investigation. Its 
purpose is to provide information on technologies, existing hardware, and inherent industrial 
capabilities to determine the feasibility of acquiring a CaNDI to satisfy a need. 
 
Mean Logistics Delay Time (MLDT). The mean time a system is down for maintenance while no 
maintenance is being performed. MLDT is the largest contributor to the logistics delay factor of 
operational availability (Ao). 
 
Mission Need Statement (MNS). A document prepared to identify a requirement for a materiel 
solution to satisfy a mission deficiency. 
 
Mission Profile. A time phased description of events and the environment the system will 
experience from commencement through completion of a specific mission, including the criteria for 
success, critical failures, the portion of time the system is active, and its duty cycle. 
 
MOTS. See CaNDI 
 
Notice of Revision (NOR). A document used to define revisions to drawings, associated lists, or 
other referenced documents that require revision after ECP approval. 
 
Objectives. Desirable levels of performance stated in qualitative or quantitative values (or ranges of 
values) for various design, operational, and support elements of a system. Objectives are subject to 
tradeoffs to optimize overall system requirements. 
 
Operational Availability (Ao). The probability that the system is ready to perform its specified 
function in its operational environment when called for at a random point in time. OPNAVINST 
3000.12, “Operational Availability of Equipment and Weapon Systems,” establishes Ao as the 
primary measure of Material Readiness for Navy weapons systems and equipment. Ao can be 
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thought of as a vehicle for consolidating the combined and interdependent effects of Reliability, 
Maintainability, and Supportability (S).  
 
Operational Requirements Document (ORD).  A formatted statement containing performance and 
related operational parameters for the proposed concept or system. Each concept proposed at 
Milestone B for continued evaluation in later Phases is described in an initial ORD in terms that 
define the system capabilities needed to satisfy the mission need. The operational performance 
parameters in the initial ORD are augmented to the concept (e.g., satellite, aircraft, ship, missile, or 
weapon) and reflect system-level performance capabilities such as range, probability of kill, 
platform survivability, operational availability, and Supportability (S). Objectives should also be 
established for each parameter representing a measurable, beneficial increment in operational 
capability or operations and support. 
 
Physical Configuration Audit (PCA). The formal examination of the “as built” and (“as coded”) 
configuration of a CI against its technical documentation to establish or verify the CI’s Product 
Baseline (PBL). 
 
Planning, Programming and Budgeting System (PPBS). An integrated system for the 
establishment, maintenance, and revision of the Future Years Defense Program (FYDP), the 
budgeting system used by DoD. 
 
Preventive Maintenance. Maintenance performed to prevent functional failures. 
 
Product Baseline (PBL). The approved Product Configuration Documentation (PCD). In addition 
to this documentation, the Product Baseline of a Configuration Item may include the actual 
equipment (and software). 
 
Product Configuration Documentation (PCD). The physical and functional characteristics of an 
item. Comprised by Item, Material, and Process Specifications and Product Drawings, PCD 
combines performance and design documentation used for production and procurement of the CI. 
PCD incorporates the ACD that describes a CI's functional (performance), interoperability, and 
interface requirements (and the verifications required to confirm the achievement of those specified 
requirements) as well as such additional design documentation as form and fit information about the 
proven design and a complete design disclosure package. PCD = PBL + ECPs. 
 
Provisioning Technical Documentation (PTD). Information supplied by the manufacturer and used 
by the Navy for the identification, selection, cataloging, and determination of initial requirements of 
support items to be procured by the provisioning process. 
 
Readiness Drivers. Those system characteristics that have the largest effect on a system’s readiness 
values. These may be design (hardware or software), support, or operational characteristics. 
 
Reliability. The duration or probability of failure-free performance under stated conditions. It 
represents the probability that a system or equipment will perform in a satisfactory manner for a 
given period of time under specified operating conditions. 
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Reliability-Centered Maintenance (RCM). A logical discipline for developing a Preventive 
Maintenance program that meets established requirements for safety, operational, and cost 
effectiveness. 
 
Repair Parts. Consumable bits and pieces, individual parts, and non-repairable assemblies required 
for repair. 
 
Servicing. Performance of Preventive Maintenance needed to keep an item in operating condition 
(i.e., lubricating, fueling, oiling). 
 
Spare Parts. Repairable components and assemblies that are used to replace end items. 
 
Specification Change Notice (SCN). A document used to propose, transmit, and record changes to 
a specification. 
 
Supportability (S). A parameter that is influenced not only by the inherent design of a system, but 
also by its logistics support in the Fleet. It is a measure of the ease by which a system can be 
maintained at an acceptable level of operational readiness and material condition. S is the degree to 
which system design characteristics and planned logistics resources, including manpower, meet 
system peacetime readiness and wartime utilization requirements. It is the measure of the ease of 
performing maintenance. 
 
Supportability (S) Analysis. A logical sequence of Systems Engineering activities and decisions that 
transforms a logistic need into a description of support system performance parameters and a 
preferred support system configuration.  
 
Supportability (S) Analysis Database. The identification and documentation of S Analysis inputs, 
analyses, and outputs in the form of support performance requirements. The LMI database forms a 
minor part of the S Analysis database. 
 
Supportability (S) Analysis Documentation. Scientific information resulting from S Analysis. 
Includes the S Analysis Database, narrative reports, tradeoff analysis results, output reports, and S 
performance requirements. 
 
Supportability (S) Analysis Plan. The S Analysis Plan is the basic tool for establishing and 
executing an effective S program. It effectively documents S tasks to be accomplished, describes 
when each task will be accomplished, accomplished, and identifies the organizational units that are 
responsible for accomplishing tasks. In addition it describes how the results of each task will be 
used, and indicates the schedule for the Logistics Manager’s evaluation of contractor’s engineering 
and S data (i.e., drawings, mockups, reports). 
 
Support Concept. A system-level description of a support system for a given design or operational 
concept for each support performance requirement, consisting of an integrated set of logistic 
element concepts that satisfies all functional support requirements and is in accord with new system 
design and operational concepts. This collection of interrelated support elements comprises the 
bridge between performance requirements for the system and its logistics requirements. 
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Support Equipment (SE). All equipment, mobile or fixed, needed for the operation and 
maintenance of a system (e.g., an aircraft, ship, or amphibious vehicle) and installed subsystems 
(e.g., command and control, radar, fire control, fuel, hydraulic, mechanical, communications, 
propulsion). SE encompasses single-use and multi-use SE, tools, jigs, fixtures, handling and 
maintenance equipment, manual test equipment, Automatic Test Equipment (ATE), and metrology 
and calibration equipment. It also includes all ancillary items that are used with SE and the 
acquisition of logistic support for the SE itself.  
 
Support Material List (SML). A composite listing of all approved contractor- and Government-
furnished spares, repair parts, and Common and Peculiar Support Equipment approved for pre-
operational programs. It provides a list of items needed for interim support. 
 
Support Plan. A more detailed description of a support system than a support concept that describes 
each support performance requirement and exhibits consistency among them. Support plans are 
prepared at repairable item hardware indenture levels and provide explicit descriptions of 
maintenance functional support requirements for each logistic element. All levels of maintenance, 
hardware and software items, and maintenance tasks are described by support plans. 
 
Support System. A composite of all the resources that must be acquired for operating and 
maintaining a system or equipment throughout its life cycle. 
 
Sustained Maintenance Planning. An iterative process that ensures the highest affordable aviation 
weapons system reliability by using the broad range of aviation metrics to analyze effectiveness and 
performance of each weapons system’s maintenance programs, continually improve maintenance 
documentation and recommend improvements across the entire spectrum of ILS elements. 
 
System Safety Program Plan (SSPP). The SSPP details the tasks and activities of system safety 
management and system safety engineering required to identify, evaluate, eliminate, or control 
hazards throughout the system’s life cycle. 
 
Systems Engineering. A logical sequence of activities and decisions that transforms an operational 
need into a description of system performance parameters and a preferred configuration.  
 
Technical Data Package (TDP). A description of an item that provides information sufficient to 
develop strategy, production requirements, engineering data, and Support Performance 
Requirements. A technical data package should include all engineering drawings, associated lists, 
process descriptions, and other documents that define physical geometry, material composition, 
performance characteristics, and manufacture, assembly, and acceptance test procedures. 
 
Technical Reviews. A series of Systems Engineering activities by which progress on a project is 
assessed relative to technical or contractual requirements. The reviews are conducted at logical 
transition points in the development effort to identify and correct problems resulting from work 
completed before problems can disrupt or delay progress. The reviews provide a method for the 
contractor and Government to determine that development of a Configuration Item and its 
documentation has met contract requirements. These reviews are as follows: 



NAVAIR 00-25-406 

Version 15 
6 August 2004  

 

173 

 
 The Alternative Systems Review (ASR) is conducted to demonstrate that the selected option 

provides a cost-effective, operationally effective, and suitable solution to identified needs. 
 The System Requirements Review (SRR) demonstrates progress in converging on viable 

system requirements and documents primary system functions in the form of a draft System 
Specification. The SRR is conducted early in the System Development &Demonstration 
Phase. 

 The System Functional Review (SFR) demonstrates convergence on and achievability of 
system requirements. It is conducted at the end of the System Development & 
Demonstration Phase and provides the basis for the Government PM establishment of the 
FBL. 

 The Software Specification Review (SSR) provides a forum to approve Software 
Requirements Specifications for each CSCI to implement system performance requirements 
in approved FCD. 

 The Preliminary Design Review (PDR) is conducted upon completion of Preliminary Design 
during the System Development & Demonstration Phase. It confirms that the total system is 
ready for Detailed Design and establishment of ABLs for subsystems. 

 The Critical Design Review (CDR) confirms that the system Detailed Design (hardware and 
software) is complete and meets requirements and that the system is ready for fabrication 
(and coding) of Engineering Development Models (EDMs). For large systems a series of 
CDRs are conducted incrementally over a period of 6 to 9 months. 

 Production Readiness Reviews (PRRs) assess the contractor's ability to produce systems on 
the production line at planned production rates. 

 
Test Program Sets (TPSs). A TPS is the total test package for a repairable item consisting of the 
Interface Device (ID), Test Program (TP) (software), and Test Program Instructions (TPIs) for item 
testing and maintenance. 
 
Threshold. A value, or range of values apportioned to the various design, operational, and support 
elements of a system that impose a quantitative or qualitative minimum essential level of 
performance. 
 
Total Ownership Cost (TOC). The sum total of all costs incurred or estimated to be incurred by the 
Government in the design, development, production, operation, maintenance, and support of a 
system over its anticipated useful life span. Where applicable, it also includes disposal costs.  
 
Training Planning Process Methodology (TRPPM). TRPPM projects Manpower, Personnel, and 
Training (MPT) requirements for a new weapon system based on the relatively limited MPT data 
available during Concept & Technology Development. A replacement for the HARDMAN 
program. It is applied in the same Phases (Concept & Technology Development and System 
Development & Demonstration) as HARDMAN. 
 
User’s Logistic Support Summary (ULSS). The ULSS is the primary formal communication link 
between the Logistics Manager and the Fleet. It provides the requirements and schedules to design, 
develop, procure support resources, and monitor the delivery of support by site and level of 
maintenance. 
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Waiver.  An authorization to accept a specific item or items which, after manufacture or after 
having been submitted for Government inspection or acceptance, is found to depart from specified 
requirements but nevertheless is considered suitable for use. 
 
Weapons System File (WSF). The central computerized repository for configuration information 
installed in platforms and selected shore activities. Ship and aircraft data is maintained at NAVICP, 
Mechanicsburg. They reflect configuration data for equipment installed in specific platforms and 
spares and repair parts required for maintenance, including parts required for all levels of 
maintenance (regardless if they are on the platform's allowance.) 
 
Weapons System Planning Document (WSPD).  Provides base loading data, planned 
procurements, delivery schedules, system inventories, planning factors, material support policy, 
training plans and other related planning information.  
 
Work Breakdown Structure (WBS). A hierarchical organization of hardware, software, services, 
and other work tasks that completely define a project. A WBS displays and defines the product to be 
developed and relates its elements to each other and to the whole project. 
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Maintenance Concept 
 
The purpose of the Maintenance Conceptual is to document the Program Manager’s maintenance 
strategy early in the design phase.  It is intended to form the basis for alternative support trade-off 
analyses. The exact form can vary from a paragraph to a multi-page document depending on the 
program phase, strategy and trade-offs that will be performed.  The attached document is an 
example of a complex system. 
 
The contents of this notional version supports the traditional three levels of maintenance used by 
the Department of the Navy and documented in the Naval Aviation Maintenance Program (NAMP, 
OPNAVINST 4790.2).  Other maintenance concepts are warranted as technology, logistics and 
acquisition strategies evolve.   For example, increased reliability and advances of 
prognostics/diagnostics technology may support an O-level to D-level or direct vendor support on 
many systems.  Alternative concepts will be apparent after feasibility product support concepts have 
been analyzed and developed.  More efficient and cost effective concepts are encouraged when 
supported by analysis.  While alternative cost wise readiness concepts are encouraged, authorization 
to deviate from the Naval Aviation Maintenance Program must be requested from OPNAV.   Any 
deviation requests must be submitted via official correspondence.  
 
The attached notional version includes major equipment categories including Support Equipment 
and Weapons.  In actual use, only the actual hardware systems covered by the Maintenance Concept 
would be included.  For example;  there may be a separate Maintenance Concept document for a 
Weapon System or Support Equipment coming into the inventory.   
 
 
 
 
 
 
 
 
 
 

4/13/04 
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1.0 Introduction 
The XXX Maintenance Program supports the CNO and the CMC readiness and safety objectives and 
provides for optimum use of manpower, facilities, material, and funds. This plan documents the 
framework for Maintenance Program early in the development process to focus and align the logistics 
infrastructure. Specifically, it provides the basis for establishing the detailed maintenance requirements 
and responsibilities for accomplishing all maintenance on the XXX and its associated material, and 
equipment.   
 
2.0 General 
This section provides a general summarization of the XXX maintenance levels. Specific maintenance 
functions by commodity are identified in the following sections and in Table 1. Planned locations are 
contained in Figure 1.  With the exception of the items listed in Appendix A (to be included if required), 
all maintenance will be accomplished in accordance with the policy and procedures contained in OPNAV 
4790.2 
 
2.1 Organizational Level Maintenance 
O-level maintenance will be performed by fleet personnel to support operating units or squadron 
operations. The O-level maintenance mission is to maintain assigned aircraft and aeronautical equipment 
in a full mission capable status. Maintenance personnel assigned to aircraft reporting custodians will 
accomplish O-level maintenance. O-level maintenance functions include: 

1. Inspections 
2. Servicing 
3. Handling 
4. On-equipment corrective and preventive maintenance. (This includes on-equipment  

repair, removal, and replacement of defective components.). 
5. Record keeping and reports preparation. 

  
2.2 Intermediate Level Maintenance 
I-level maintenance will enhance and sustain the readiness and mission capability by providing quality 
and timely support at the nearest location with the lowest practical resource expenditure. Planned locations 
are identified in Figure 1.   I-level maintenance consists of on and off equipment material support and 
include: 

1. Performance of maintenance on aeronautical components and related SE. 
2. Field calibration activities that perform I-level calibration of designated equipment. 
3. Manufacture of selected aeronautical components, liquids, and gases. 

  
2.3 Depot Level Maintenance 
D-level maintenance will be performed at the industrial establishments or operational sites identified in 
Figure 1 to ensure continued flying integrity of airframes and flight systems during subsequent operational 
service periods. D-level maintenance is also performed on material requiring major overhaul or rebuilding 
of parts, assemblies, subassemblies, and end items. It includes manufacturing parts, modifying, testing, 
inspecting, sampling, and reclamation. D-level maintenance supports O-level and I-level maintenance by 
providing engineering assistance and performing maintenance beyond their capabilities. D-level 
maintenance functions include: 

1. Overhaul and complex repair, system and functional responsibility, production line orientation and 
supply system support. 
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2. Rework and repair of engines, components, and support equipment. 
3. Calibration by Navy calibration laboratories and Navy primary standards laboratories. 

  
3.0 Airframes 
 
3.1 Organizational Level Maintenance includes the tasks and functions below: 

1. Perform servicing of fluids, nitrogen, etc, necessary to maintain the aircraft weapon 
system/airborne system. 

2. Perform preflight, postflight, turnaround, daily, special, conditional, calendar, phased, acceptance, 
transfer, and inventory inspections as required. 

3. Perform adjustment and alignment of installed systems and components. 
4. Perform Type C and Type D preservation. 
5. Remove and replace aircraft components and associated hardware. 
6. Perform soldering operations as required. 
7. Perform paint operations. 
8. Perform Non-Destructive Testing and Inspection (NDTI). 
9. Perform corrosion control treatment for aircraft/equipment. 

10. Perform Hydraulic Systems Contamination control. 
11. Repair structural damage. 

  
3.2 Intermediate Level Maintenance includes the tasks and functions below: 

1. Perform servicing of fluids, nitrogen, etc, necessary to maintain removed systems and 
components. 

2. Perform bench check, functional test, adjustment calibration, and alignment of removed systems 
and components. 

3. Perform Type C and Type D preservation as required. 
4. Perform machine operations. 
5. Fabricate control cables, tubes and rod work. 
6. Perform the following flex line and rigid tubing operations. 
7. Fabrication, except for escape systems. 
8. Testing. 
9. Perform welding and soldering operations. 

10. Perform paint operations. 
11. Perform cleaning and plating operations. 
12. Perform non-destructive test inspections. 
13. Perform heat-treating and baking of small parts. 
14. Perform corrosion control treatment. 
15. Perform Hydraulic Systems Contamination Control. 
16. Remove and replace components and associated hardware. 
17. Repair removed systems and components. 
18. Repair structural damage.  

 
3.3 Depot Level Maintenance includes the tasks and functions below: 

1. Repair – Accomplishment of the industrial repair to restore a damaged or deteriorated aircraft to a 
serviceable condition.  This includes emergency and crash damage repair by industrial field teams 
but excludes scheduled rework requirements. 
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2. Conversion – Extraordinary modification that changes the basic design characteristics to the extent 
that a new model or series designation is assigned. 

3. Service Life Extension program (SLEP) – Restoration and/or replacement of a primary 
aircraft/equipment structure that has reached material fatigue life limits, to establish a new service 
life. 

4. Preventative Maintenance Interval (PMI) – Provides for the comprehensive inspection of selected 
structures and material. Critical defect correction, preventive maintenance as required, minor 
modification to restore the design levels of performance, reliability, and condition at minimum 
cost for the next established operating period. 

5. Special Rework – Accomplishment of extraordinary industrial work not specified in other rework 
requirements. 

6. Pilot Rework – Accomplishment of prototype rework of an aircraft/equipment for the first time to 
establish in-process times, procedures, and standards.  This includes: 

a. Disassembly to the depth sufficient for inspection of the basic structure and all functional 
components. 

b. Establishment and accomplishment of repair, replacement, of servicing procedures. 
c. Reassembly, preparation for flight check, and correction of discrepancies, making the 

aircraft/airborne system capable of safe operation, capable of performance of intended 
missions, and organizationally maintainable for the full service period after completion of 
the PMI process. 

7. Overhaul – Process of disassembly sufficient to inspect all the operating components and the basic 
end article.  It includes repair, replacement or servicing as necessary, followed by reassembly and 
bench check/flight test.  Upon completion of the overhaul process, the component/end article will 
be capable of performing its intended service life/tour. 

 
4.0 Power Plants 
 
4.1 Organizational level Maintenance includes the tasks and functions below: 

1. Inspection (preflight/post flight, turnaround, daily, special and conditional, calendar, phased, 
acceptance, transfer, and inventory). 

2. Inspection (periodic) of installed engines.  Normally inspections requiring engine removal will be 
accomplished by supporting I-level activity. 

3. Removal and replacement of strainers, filters, fasteners, safety wire, etc. 
4. Removal and replacement of components (engine accessories, propellers, rotors, linkages, cables, 

common hardware, etc., power plant installed or removed.  
5. Functional test and adjustment (power plant installed). 
6. Minor repair of installed engines. 
7. Repair removed engines by replacement of parts. 
8. Repair of installed engines by removal and replacement of components. 
9. Preservation of installed engines.  

10. Remove and replace propellers, associated components and common hardware. Minor repair of 
propellers (blending of metal blades and composite repair of fiberglass blades). 

11. Final buildups of quick-change rotary wing dynamic drive assemblies. 
 
4.2 Intermediate Level Maintenance includes the tasks and functions below: 

1. Repair power plant system and components. 
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2. Repair of removed Auxiliary Power Units (APUs)/Support Equipment Gas Turbine Engines 
(SEGTEs). 

3. Periodic power plant inspections. 
4. Functional test and adjustment (utilizing engine run-up stand). 
5. Assemble Quick Engine Change Assemblies. 
6. Preservation/depreservation of uninstalled engines, including canning/uncanning. 
7. Preservation/depreservation of removed/uninstalled propellers. 
8. Propeller assembly/disassembly. 
9. Deicer boot replacement and propeller balancing. 

10. Build up of quick-change rotary wing dynamic drive assemblies. 
 
4.3 Depot Level Maintenance includes the tasks and functions below: 

1. Engine test, including performance evaluation. 
2. Repair power plant - This repair is categorized as work performed on engines, engine modules 

(e.g., compressor and turbine modules), gearbox, torque meter, power sections, and APUs. 
3. Engine/Module Repair - Necessary preparation, correction, inspection, replacement of parts, 

adjustment, reassembly, calibration, and testing required restoring engine/modules to an 
acceptable operating condition.  All life limited components installed on a repaired engine must be 
capable of operating to the next scheduled major inspection that requires removal, or a minimum 
of 500 hours if there is not a scheduled major inspection removal.  All engines repaired by the 
Designated Rework Point (DRP) shall meet minimum specification performance (e.g., thrust, shaft 
horsepower, specific fuel consumption, etc.). 

4. Engine Conversion - That rework which includes conversion and requires disassembly to the 
depth required for repair.  Conversion is a special rework, which alters the basic characteristics of 
the engine to such an extent as to change the model designation. 

5. Gearbox/Torque meter Repair - Necessary preparation, fault correction, inspection, replacement of 
parts, adjustment, reassembly, calibration, and testing required to restore gearboxes and torque 
meters to an acceptable operating condition. 

6. Rework/Repair power plant components. 
7. Rework of reciprocating engines. 
8. Comply with the D-level portions of the reliability centered maintenance program, utilizing age 

exploration opportunistic maintenance and other techniques.  
 
5.0 Avionics 
 
5.1 Organizational Level Maintenance includes the tasks and functions below: 

1.Scheduled Maintenance 
a) Preflight  

• Inspect 
• Systems Readiness Test -  

− Built-In Test (BIT)/Built-ln Test Equipment (BITE)  
− SE  

• Align/adjust  
• Service  
• Load computer programs 
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b) Post Flight  
• Service (install protective caps/covers) 
• Remove recordings (films, tapes, etc.) 
• Remove expendables (chaff, flares, etc.) 

c) Special, Calendar, Phased, Conditional, Transfer, Acceptance, Inventory  
• Lubricate 
• Check levels, inspect for contaminants, and service coolants, liquids, gases and  filters 
• Weapons replaceable assembly (WRA) removal for cleaning/inspection,  preservation, and 

corrosion control 
• Vacuum vents/louvers/fans 
• Degauss tape heads 
• Frequency Domain Reflectometry (FDR)/Time Domain Reflectometry  (TDR) testing of 

transmission lines, components and antennae. 
2. Unscheduled Maintenance 

a) Restart computer program 
b) Fault isolate to defective component (WRA, wiring, fuse/circuit breaker) 
c) Remove/replace WRA 
d) Repair wiring/connectors/mounting hardware 
e) Remove/replace fuse/lights 
f) Adjust/align 
g) Test to verify repair (perform system readiness test) 
h) Prepare and turn-in defective equipment to suppl 
i) Treat corrosion discovered during maintenance and inspections 
j) Perform Type C and Type D preservation   

 
5.2 Intermediate Level Maintenance includes the tasks and functions below: 

1. Unscheduled Maintenance 
a) Prepare support equipment for testing particular WRA/SRA 
b) Test WRA 
c) Fault isolate to SRA 
d) Remove/replace defective SRA 
e) Corrosion control/cleaning/painting/conformal coating repair 
f) Induct/test SRA – Fault-isolate or repair verification 
g) Repair SRA (adjust/align, replace defective component(s), replace/re-attach mounting 

hardware, wires, or conductive surfaces 
h) Verify repair accomplished 
i) Return Ready For Issue (RFI) SRA/WRA to supply 
j) Beyond Capability of Maintenance (BCM) WRA/SRA to Depot or condemn 
k) BCM WRA/SRA to Intermediate Maintenance Activity (IMA) ashore (afloat only) 
l) Align/adjust/calibrate 
m) Assemble/fabricate assemblies 

2. Scheduled Maintenance. 
3. Inspect for corrosion and perform preventive maintenance procedures. 
4. Perform Type C and Type D preservation.   
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5.3 Depot Level Maintenance includes the tasks and functions below: 
1. Unscheduled Maintenance 

a) Repair/rework WRAs/SRAs/components 
b) Fabricate components/assemblies 
c) Perform corrosion inspection/preventive maintenance procedures on WRAs/SRAs 

 
6.0   Ordnance  
 
6.1 Organizational Level Maintenance includes the tasks and functions below: 

1. Install/remove suspension equipment on aircraft. 
2. Perform weapon system wiring integrity test on aircraft. 
3. Receive weapon from weapons department. 
4. Inspect weapon for obvious damage and install wings and/or fins as necessary. 
5. Upload weapon onto aircraft. 
6. Install ejector cartridges as necessary. 
7. Perform weapon checkout (Built-In Test (BIT) or cockpit/ground crew test). 
8. Hook up electrical connections, install fuses, etc. 
9. Final arm (on catapult or just prior to take-off). 

10. Upon aircraft flight termination, perform the following: 
a) Launched weapon – Remove spent ejector cartridges/arming wires, etc., and initiate ammunition 

expenditure/missile fire report. 
b) Captive weapon – Safe weapon, remove ejector cartridges, and download weapon (or leave 

weapon on aircraft for next hop/flight operations). 
11. Return weapon to weapons department (downloaded weapon). 
12. Inspect suspension equipment.  

 
6.2 Intermediate Level Maintenance: 

1. Naval Air Stations (NAS)/Marine Corps Air Stations (MCAS)/Aircraft Carrier Vessel (CV) 
Weapons Departments. 

a) Receive weapons from Naval Weapon Stations normally all-up-rounds (AURs). 
b) Remove weapons from containers and build-up (procedures will depend upon specific weapon). 
c) Perform initial testing  
d) Issue weapon to squadron. 
e) Receive weapon from squadron and perform the following: 

• Reported by O-level activity as functioning properly – stow in magazine 
• Reported by O-level activity as malfunctioning –perform the following: 

− Perform limited testing as authorized. 
− Prepare weapon for shipment and forward the weapon stations for further testing and 

repair. 
− Accomplish reporting requirements.  

f) Repair malfunctioning suspension equipment. 
2. Naval Weapon Stations 

a) Inspect post-deployment ship fill. 
b) Receive/identify malfunctioning/post-deployment (fleet returned) weapons for test and repair. 
c) Observe serviceable in-service time (SIST) requirements 
d) Receive from contractors or Depots and store new/overhauled weapons. 
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e) Test fleet-returned weapons. 
f) Repair weapons by replacing malfunctioning components in accordance with authorized 

capabilities. 
g) Life limited component record keeping/removal-replacement. 
h) Prepare for shipment to Depot Level (D-Level) repair facilities those components that are 

beyond I-level maintenance capability. 
i) Breakout from storage and prepare weapons for shipment to Naval Air stations/ Aircraft 

Carrier Vessels (CV). 
3. Naval Airborne Weapons Maintenance Units (NAWMU) – The concept of NAWMU is to have 

an expanded I–level capability on relatively short notice.  The NAWMU is transportable for 
deployment to locations nearer to forward operating bases in times of conflict.  They consist of a 
number of Mobile Facilities (MFs) configured as test cells, workshops, test facilities and 
replacement parts bins. 

 
6.3 Depot Level Maintenance includes the tasks and functions below 

1. Receive malfunctioning components. 
2. Test components to determine malfunctioning parts. 
3. Determine economic feasibility of repairs. 
4. Disassemble and forward defective components to appropriate shop. 
5. Repair and/or replace defective parts. 
6. Reassemble component and test. 
7. Prepare repaired component for shipment to weapon stations. 

 
7.0 Aviation Life Support Systems 
 
7.1 Organizational Level Maintenance includes the tasks and functions below 

1. Operational check; test and inspect; replacement of age life limited components; repair by 
replacement of subassemblies, assemblies and components.   

2. Turnaround, daily, and special inspections; remove and install equipment; and service emergency 
oxygen bottle off aircraft. 

3. Service liquid and gaseous oxygen system; inspect, test, repair, and purge aircraft installed oxygen 
transmission and control system; test and inspect panel mounted oxygen regulators and oxygen 
generating systems and components; selective repair of some oxygen system components can be 
made on aircraft. 

4. Periodic inspections for presence and condition of equipment; minor repairs to SAR and personnel 
survival equipment; installation and removal of equipment from the aircraft. 

5. Preflight, post-flight, and periodic inspection; helmets, oxygen masks and hose are assembled and 
repaired by replacement of defective components; minor repairs and laundering of general 
clothing. 

 
7.2 Intermediate Level Maintenance includes the tasks and functions below 

1. Periodic inspection, test and repair; replacement of damaged and age life limited components; 
assembly of life preservers; test and inspection of equipment prior to issue.  

2. Inspect, test, and repair the equipment; repack personnel parachutes; repack drogue parachutes that 
are packed in a container that is removable from the seat. 
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3. Test, repair, and adjust oxygen system repairable assemblies; purge LOX converters, and portable 
oxygen assemblies. 

4. Test and repair oxygen components BCM’d at the O-level; perform hydrostatic test of gaseous 
oxygen bottles. 

5. Inspect, repair, test, and repack life rafts and personnel parachutes; inspect, repair, and test 
personnel parachute equipment and Search Air Rescue equipment; inspect and replace damaged or 
age life limited items in medical equipment; inspect pyrotechnic equipment and personnel survival 
equipment, and replace if damaged. 

6. Periodic inspection, test and repair; replacement of damaged and age life limited components; 
assembly of life preservers; test and inspection of equipment prior to issue.  

 
7.3 Depot Level Maintenance includes the tasks and functions below 

1. Repair of repairable components and assemblies Beyond Capability of Maintenance (BCM) of I-
level maintenance; and refurbishment of major assemblies. 

2. Hydrostatic test emergency oxygen bottles. 
3. Test and repair oxygen components BCM’d at the I-level; perform hydrostatic test of gaseous 

oxygen bottles. 
 
8.0   Support Equipment (SE) 
 
8.1 Organizational Level Maintenance includes the tasks and functions below 

1. Avionics SE (Common and Peculiar) 
a) Operational check and test 
b) Routine servicing 
c) Minor adjustment, removal and replacement of components (knobs, safety wire, fuses, light 

bulbs, etc.) 
2. Non-Avionic SE (Common and Peculiar) 

a) Pre-operation, post-operation, daily inspections, servicing and daily maintenance   
b) Cleaning/preservation, minor corrosion control and finish touch-up as required.  

 
8.2 Intermediate Level Maintenance includes the tasks and functions below: 

1. Avionics SE (Common and Peculiar) 
a)   Operational check and test of equipment. 
b)   Routine servicing. 
c) Minor adjustment and removal and replacement of minor components and parts (knobs, safety 

wire, fuses, light bulbs, etc.). 
d) Removal and replacement of major component parts, subassemblies and modules. 
e) Repair components by replacement of parts (tubes, transistors, resistors, etc.). 
f) Bench test of components. 
g) Calibration. 
h) Cleaning/preservation, and corrosion control in accordance with applicable instructions. 
 

2. Non-Avionic SE (Common and Peculiar) 
a) Pre-operation, post-operation, daily inspection, servicing and daily maintenance  
b) Periodic inspections and maintenance.  
c) Test/check, fault insolate, adjust, repair, remove and replace components. 
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d) Cleaning/preservation, and corrosion control. 
e) Minor repair to frames, housings, bodies, fenders, and enclosures, including welding and 

repainting. 
f) Calibration of selected equipment/engine test stands. 
g) Repair of installed Support Equipment Gas Turbine Engines (SEGTEs).   
h) Repair and test of automotive components, including transmissions, axles, differentials, 

suspension systems, brake drums/rotors, as replacement or repair of diesel and internal 
combustion engine components as well as wheel.  

i) Functional test of SE engines and accessories on a run up stand. 
j) Hydraulic system contamination control. 
k) Hoisting slings and restraining devices classified as SE will be inspected, maintained, and 

tested. 
  
8.3 Depot Level Maintenance includes the tasks and functions below: 

1. Avionics SE (Common and Peculiar) 
a) Operational check and test of equipment. 
b) Servicing. 
c) Adjustment and removal and replacement of minor components and parts. 
d) Removal and replacement of major component parts, subassemblies and modules 
e) Repair sealed or potted units, subassemblies or modules (including items that require special 

processes). 
f) Bench test components (modules). 
g) Overhaul or repair of end items. 
a) Calibration (using standards provided). 

2. Non-Avionic SE (Common and Peculiar) 
a) Perform daily inspections, servicing, pre-operation and post-operation.   
b) Conduct periodic inspections and maintenance. 
c) Test/check, fault isolate, adjust, repair, remove and replace components  
d) Cleaning/preservation, corrosion control. 
e) Minor repair to frame, housing, body fenders, etc., including welding and repainting. 
f) Calibration of selected equipment/engine test stands. 
g) Complete repair of removed SE gas turbine engines. 
h) Repair and test automotive components. 
i) Functionally test SE engines and accessories on a run-up stand.. 
j) Perform hydraulic system contamination control. 

3. ATE Test Program Set (TPS) in service engineering program.  A TPS is defined as a Test Program 
Disc (TOPD) or other storage medium, i.e., magnetic tape, punched tape; Test Program 
Instructions (TPI) and Interface Device (ID) set.  The D-level’s in-service engineering 
responsibilities for TPSs include: 

a) Performing fault isolation of Shop Replaceable Assembly (SRA) components. 
b) Correcting or replacing faulty bit piece parts, i.e., circuit boards. 
c) Performing Test program reprogramming, debugging, reproduction, distribution and 

replenishment. 
d) Updating TPSs to maintain compatibility with modified ATE. 
e) Configuration management of software. 
f) Conducting software configuration audits. 
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XXX Maintenance locations 
 
(Sample:  Augment as required.  Notes in figure 1-A indicate possible alternatives.  Only appropriate 
categories for the system need to be included.  Only list specific sites if known, otherwise use a generic 
term and TBD. eg. NADEP-TBD.) 
 
 
ORGANIZATIONAL LEVEL ACTIVITIES 
 
 O-1 Ashore Squadrons and Aviation ships 
 O-2 OCONUS Detachments 
 O-3 Detachments aboard nonaviation ships 
 
 
INTERMEDIATE LEVEL ACTIVITIES 
 
 I-1 CONUS Ashore and Aviation Ships AIMDS 
 I-2 OCONUS AIMDS 
 
 
INDUSTRIAL SITES 
 
 D-1 NADEP North Island 
 D-2 USAF Depot-TBD 
 D-3 Commercial Sites TBD 
 
 

FIGURE 1 
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Figure 1-A 
 

POSSIBLE MAINTENANCE ACTIVITY CATEGORIES 
Below are only shown as examples of possible categories to be included.  The level of detail required will be 
determined by the Program and need to articulate the differences between activities.  The number types of 
activities could be as few as two. 
 

ORGANIZATIONAL LEVEL ACTIVITIES 

OPERATIONAL AND TRAINING SQUADRONS (NAVY AND MARINE CORPS) 
 
ASHORE / AFLOAT:  Include this category if maintenance is planned to vary between types of ships, shore 
stations, other DOD, or commercial activities, identify each class within each category if maintenance 
capabilities will vary between types of locations. 
 
DETACHMENT:  Include this category when a squadron deploys one or more aircraft to a ship or base 
substantially removed from the location of the parent organization and they will possess different maintenance 
responsibilities 
 
OPERATIONS MAINTENANCE DEPARTMENT (NAVY):  Include this category when OMDs at 
designated naval stations are expected to perform O-level maintenance other than a typical organizational site. 

 

INTERMEDIATE LEVEL ACTIVITIES 

Navy and Marine corps ashore and afloat AIMDs have generally the same repair capabilities except when 
supporting aircraft and equipment that require specific repair capabilities. For example, "Deicer boot replacement 
and propeller balancing is not applicable to aircraft carriers." If maintenance capabilities vary between types of 
ships, shore stations, other DOD, or commercial activities identify each class within all categories.  Possible 
differences might occur between ship type (e.g. CV, CVN, LHA, LHD) or NAS responsible for the check, test, 
repair, or manufacture of aeronautical components and SE for the supported aircraft.  Possible types might include: 

 
AVIATION SHIPS (CONTAINING AIMDs)  (NAVY) 
ASHORE AIRCRAFT INTERMEDIATE MAINTENANCE DEPARTMENTS  (AIMDS) (NAVY) 
MARINE AVIATION LOGISTICS SQUADRON (MALS) 
NON-AVIATION SHIPS (NAVY) Possible examples might include destroyers, cruisers, cargo ships (both 
military and civilian). 

 

INDUSTRIAL SITES 

ORGANIC DEPOT, DOD DEPOT, COMMERCIAL DEPOT 
Designated rework point maybe any organic, DOD, or commercial facility that has the artisans and or the 
facilities to perform the required repairs/overhauls. Breakout the following categories if any combination will be 
used and the capabilities between sites will vary. 
 
DESIGNATED REWORK POINT (DRP)  
• Organic Navy activities  (NADEP Cherry Point  NC, NADEP Jacksonville FL, NADEP North Island  

CA, NAPRA, NAMRA)  
• DOD activities (e.g. Army, Air Force)  
• Commercial (Any designated manufacturer) 
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MAINTENANCE FUNCTIONS APPLICABLE TO AIRCRAFT MAINTENANCE SYSTEMS AND COMPONENTS 

This worksheet is used to identify repair capabilities at various O,I,D level organizations. Capabilites which vary between types of ships, shore stations, and depots at either 
organic, other DOD, or commercial activities are identified in each column.  Add as many columns as needed to reflect where maintenance functions will vary 

  REPAIR FUNCTION                                                MAINTENANCE LEVEL/ACTIVITY 
GENERAL MAINTENANCE FUNCTIONS PERFORMED ACROSS ALL COMMODITIES O-1 O-2 O-3 I-1 I-2 I-3 D-1 D-2 D-3 

 Cleaning           
  Systems, subsystem and components x   x   x   
 Preservation of systems and subsystems          

     Level I, II, or III x   x   x   
 Corrosion Control / Treatment          
     Strip treat and paint affected areas x   x   x   
     Daily wipe down of critical surfaces and fresh water wash down x   x   x   
     Strip, treat, and repaint removed components (components removed for other than accessibility)       x   

 Repair          
  Remove/replace aircraft system(s)/components or associated hardware x   x   x   
            

AIRFRAMES (WUC 11,45) O-1 O-2 O-3 I-1 I-2 I-3 D-1 D-2 D-3 

 Servicing          
  Replacement of fluids (LOX, gaseous oxygen, nitrogen) necessary for maintaining an aircraft weapons system x   x   x   
 Inspections          
  Daily, turnaround, special, conditional, inventory, acceptance, transfer, phase x   x   x   
  Functional tests (applicable to ejection seat systems and components) x   x   x   
  Functional tests (adjustment/alignment of installed systems/components) x   x   x   
 Examination and Testing          
  Liquid penetrants, eddy current, magnetic particle, optical inspection x   x   x   
  Aviation Gas Free Engineering  x   x   x   
  Leak detection, ultrasonic inspection, x-ray process, hardness testing installed or portable equipment x   x   x   
  Bench check, functional test, adjustment, calibration, and alignment of removed systems and components       x   
 Machine Operations          
  Drilling, cutting, grinding, sawing, dimpling, riveting, and filing x   x   x   
  Metal and metal machine work (plate, bar, sheet, tubing, rod, wire, and cable), shaping, milling, turning, pressing, 

forming, 
         

  flaring, bending, punching, shrinking, stretching, spinning, shearing, swaging, and rolling    x   x   
 Repair          
  Repair structural damage x   x   x   
 Cable, Tube, and Rod Work (Controls)          
  Manufacture, swage, and test cables    x   x   
 Flex Lines and Rigid Tubing          
  Fabrication and testing    x   x   
 Corrosion Control / Treatment          
  Paint identification markings on aircraft and components x   x   x   
  Brush and spray touch-up of aircraft x   x   x   
  Strip, repair, and refinish fiberglass and composite components x   x   x   
 Welding and Soldering          
  Oxyacetylene welding and cutting    x   x   
  Electric Arc and Electric Inert Arc welding    x   x   
  Soldering x   x   x   
 Hydraulic Systems Contamination Control          
  Sample and analyze hydraulic fluid x   x   x   
  Clean systems using the recirculation method x   x   x   
  Flush systems x   x   x   
 Heat Treating and Baking          
  Small parts    x   x   
            

Power Plants Systems and Components  (WUC 21-32) O-1 O-2 O-3 I-1 I-2 I-3 D-1 D-2 D-3 

 Inspections          

  Installed engines/APUs   x   x   x   
  Uninstalled engines/APUs     x   x   
 Functional test and  adjustment            

  Using engine run-up stand     x   x   
 Repair           
  Installed/uninstalled engines/APUs by replacement of parts/components (disassembly as authorized for the specific 

engine model) 
x   x   x   
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  Blending of metal propeller blades and composite repair of fiberglass blades x   x   x   
  Engine accessories, rotors linkages, cables, propeller/rotary wing dynamic drive systems and components and 

common hardware (installed/uninstalled)  
x   x   x   

  Deicer boot and propeller balancing (not applicable to aircraft carriers)  x      x   
 Assemble /Disassemble           
  QECAs  x   x   x   
  Propeller     x   x   
  Rotary wing dynamic drive assemblies    x   x   x   
            

Avionics (50-79) O-1 O-2 O-3 I-1 I-2 I-3 D-1 D-2 D-3 

 Inspections          
  Preflight inspect system readiness test, Built-In Test (BIT)/Built-in Test Equipment (BITE), as required, SE, as required, 

Align/adjust (applies to older systems only), Load computer programs. 
x      x   

  Post Flight, Service (install protective caps/covers), Remove recordings (films, tapes, etc.), Remove expendables 
(chaff, flares, etc.). 

x      x   

  Special, Calendar, Phased, Conditional, Transfer, Acceptance, Inventory,  Lubricate, Check levels, inspect for  
contaminants, and service coolants, liquids, gases and filters, Weapons replaceable assembly (WRA) removal for 
cleaning/inspection, preservation, and corrosion control, Vacuum vents/louvers/fans, Degauss tape heads,  
Frequency Domain Reflectometry (FDR)/Time Domain Reflectometry (TDR) testing of transmission lines,  
components and antennae 

x      x   

 Functional test and adjustments          
  Restart computer program. x         
  Fault isolate to defective component (WRA, wiring, fuse/circuit breaker). x      x   
  Test to verify repair (perform system readiness test). x      x   
  Test WRA.    x   x   
  Induct/test SRA – Fault-isolate or repair verification.    x   x   
  Align and adjust x   x   x   
  Calibrate.    x   x   
 Repair          
  Repair wiring/connectors/mounting hardware. x      x   
  Prepare and turn-in defective equipment to supply. x      x   
  Prepare support equipment for testing particular WRA/ Shop replaceable assembly (SRA).    x   x   
  Corrosion control/cleaning/painting/conformal coating repair.    x   x   
  Repair SRA (adjust/align, replace defective component(s), replace/re-attach mounting hardware, wires, or  

conductive surfaces. 
 
 

 
 

  x   

  Verify repair accomplished.    x   x   
  Return Ready For Issue (RFI) SRA/WRA to supply.    x   x   
  Beyond Capability of Maintenance (BCM) WRA/SRA to Depot or condemn.    x   x   
  BCM WRA/SRA to Intermediate Maintenance Activity (IMA) ashore (afloat only).    x   x   
  Assemble/fabricate assemblies.    x   x   
  Repair/rework WRAs/SRAs/components.       x   
  Fabricate components/assemblies.       x   
            

Ordinance (WUC 83-97) O-1 O-2 O-3 I-1 I-2 I-3 D-1 D-2 D-3 

 Servicing          
  Airborne Mine Countermeasures Equipment  x   x   x   
 Inspections          
  Breakout, visual inspection on Cartridges, Pyrotechnics, Cartridge Actuated Devices, and Propellant Actuated  

Devices 
x   x   x   

  Airborne Mine Countermeasures Equipment  x   x   x   
  Prelaunch, turnaround, daily, postlaunch, special, conditional) x   x   x   
  PSE, SE (preoperational) x   x   x   
 Repairs          

  Repair, and bench test of components    x   x   
  Functional test, and adjustment x   x   x   
  Replacement of parts requiring component disassembly, special tools, or SE    x   x   
  Repair removed engines by replacement of parts (if applicable) x   x   x   
  Major repair of removed engines and complete repair    x   x   
  Engine test, including performance evaluation    x   x   
  Install/replace Cartridges, Pyrotechnics, Cartridge Actuated Devices, and Propellant Actuated Devices in parent 

Equipment 
   x   x   
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Aviation Life Support Systems (WUC 91,97) O-1 O-2 O-3 I-1 I-2 I-3 D-1 D-2 D-3 

 Servicing          
  Servicing/purging of installed/removed systems/components    x   x   
 Inspection          
  Daily, turnaround, special, conditional, inventory, phase, acceptance, transfer) x   x   x   
  Bench check, pressure test, visual, functional test, adjustment, calibration of components, and proof load test (rescue 

sling)) 
   x   x   

 Repairs          
  Repair of removed systems and components    x   x   
  Machine operations (sewing, searing, embossing/stamping, fabrication, pressing, recharging) x   x   x   
            

SE (WUC 11-99) O-1 O-2 O-3 I-1 I-2 I-3 D-1 D-2 D-3 

 Servicing          

  Operational check and test and routine servicing x      x   
 Inspection          
  Preoperation, postoperation, daily inspections, servicing, and daily  x   x   x   
  Periodic inspections and maintenance x   x   x   
 Functional test and adjustments          
  Test and check, fault isolate, adjust, repair, remove, and replace components  x   x   x   
  Calibration of selected equipment and engine test stands    x   x   
  Functional test of engines and accessories on a run-up stand    x   x   
  Bench test of components and calibration    x   x   
  Minor repair to frames, housings, bodies, fenders, and enclosures, including welding and repainting    x   x   
 Repairs          
  Minor adjustment, removal and replacement of components and parts (knobs, safety wire, fuses, and light bulbs)    x   x   
  Repair of components by replacement of parts (tubes, transistors, resistors) x   x   x   
  Repair of installed SEGTEs x   x   x   
  Repair and test of automotive components,  including  transmissions, axles, differentials, suspension systems,  

brake drums and rotors, and replacement or repair of diesel and internal combustion engine components, as well  
as wheel  alignment 

   x   x   

  Hoisting slings and restraining devices classified as SE x   x   x   
  Hydraulic system contamination control x   x   x   
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TAB 3B 

MAINTENANCE PLAN 
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MAINTENANCE PLAN 
SUPPORTABILITY ANALYSIS SUMMARY 

SUMMARY TITLE:  MAINTENANCE PLAN (MP) 

SPECIFIC INSTRUCTIONS:  The Maintenance Plan (MP) shall consist of three parts identifying the 
maintenance and support requirements for a specified Indentured Product Code (IPC) or range of IPCs, including 
header data. Each part of the MP shall be able to be produced together or individually. 
Header data:  (included on each of the three parts) 
DPD# 0270  End Item Acronym Code (EIAC) [as required] 
DPD# 0480  Item Name 
DPD# 1560  Usable on Code (UOC) [as required] 
DPD# 1180  Service Designator Code (SER) [as required] 
DPD# 1050  Reference Number 
DPD# 0140  Commercial and Government Entity (CAGE) Code 
DPD# 0470  Item Designator Code 
DPD# 0680  National Stock Number and Related Data (NSN & RELATED DATA) 
DPD# A010 Maintenance Plan Number 
DPD# 1320  Support Equipment Recommendation Data Number (SERD Number) 
DPD# 1580  Work Unit Code (WUC) 
DPD# 1220  Source, Maintenance and Recoverability Code (SMR) 
DPD# 1410  Type Equipment Code (TEC) 

Additional data required on Header Data, not defined in the LMI: 
DLIS Screen Date (DLIS SCREEN) 
Date of Initial Submission/Revision/Date of Revision (DATE OF SUB/REV/DATE OF REV) 
Approved By 
Title 
Date of Approval 
Preparing Activity 
Prepared By 
Reviewed By 
 
PART I – General considerations:  (Narrative, sequenced by ascending IPC) 
DPD# A008  Item Function (Design description) 
DPD# A009  Maintenance Concept (End Item and selected/required IPCs)  
DPD# A011  Maintenance Plan Rationale (End Item and selected/required IPCs) 
DPD# 0380  Indentured Product Code (IPC) 
DPD# 0030  Alternate Indentured Product Code (AIPC) 
 
PART II  (Sequenced by ascending IPC, then ascending reference number) 
Repairable Items:  (Repair capability required to support the IPCs) 
DPD# 0380  Indentured Product Code (IPC) 
DPD# 0030  Alternate Indentured Product Code (AIPC) 
DPD# 1050  Reference Number 
DPD# 0140  Commercial and Government Entity Code (CAGE) 
DPD# 0480  Item Name 
DPD# 0680  National Stock Number and Related Data (NSN & RELATED DATA) 



NAVAIR 00-25-406 

 196 

PART II Continued  
DPD# 1580  Work Unit Code (WUC) 
DPD# 0370  Indenture Code (IND) 
DPD# 0430  Interchangeability Code (I/R) 
 
Technical Factors:  (IPC maintenance technical data and lower indenture level repairable items) 
DPD# 1220  Source, Maintenance and Recoverability Code (SMR) 
DPD# 1570  Wearout Life (Wearout) 
DPD# 0650  Measurement Base (MB) 
DPD# 1240  Special Maintenance Item Code (SMIC) 
DPD# 0230  Demilitarization Code (DEMIL) 
DPD# A023 Acquisition Method Code 
DPD# A024 Acquisition Suffix Code 
DPD# 0190  Criticality Code (*in the event software does NOT automatically produce CC in Part II, identify 
Code in  Part I narrative for the applicable item.) 
DPD# A016  Remain-In-Place Indicator (RIP) 
DPD# 0340  Hardness Critical Item (HCI) 
DPD# 0580  Maintenance Task Distribution (MTD) (for all subcodes O-F-H-L-D-CBD-CAD) 
DPD# 0560  Maintenance Replacement Rate I (MRRI) 
DPD# 0550  Maintenance Replacement Factor (MRF) 
DPD# 0640  Mean Time To Repair (MTTR) 
DPD# 1140  Rotatable Pool Factor (RPF) 
DPD# A004  Depot Scrap Rate (DSR) 
DPD# A002  Below Depot Scrap Rate (BDSR) 
DPD# 1010  Recommended Minimum System Stock Level (i.e. Numeric Stockage Objective – NSO) 
DPD# A019  System Attrition Rate (SAR) 
DPD# A017  Repair Survival Rate (RSR) 
DPD# 1130  Rework Removal Rate (RRR) 
DPD# A007  Interval 
DPD# A014  Maintenance Cycle 
DPD# A026  Predicted Reliability  
 
Maintenance Significant Consumables: 
DPD# 0380  Indentured Product Code (IPC) 
DPD# 0030  Alternate Indentured Product Code (AIPC) 
DPD# 1050  Reference Number 
DPD# 0140  Commercial and Government Entity Code (CAGE) 
DPD# 0480  Item Name 
DPD# 0680  National Stock Number and Related Data (NSN & RELATED DATA) 
DPD# 1580  Work Unit Code (WUC) 
DPD# 0370  Indenture Code (IND) 
DPD# 0430  Interchangeability Code (I/R) 
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PART III – (Sequenced by ascending IPC including the maintenance type in order of preventive (P), corrective 
(C),  service (T), and calibration (U) and its lower assembly repairable items including support equipment 
requirements.) 
 
Maintenance Task Requirements: 
DPD# 0380  Indentured Product Code (IPC) 
DPD# 0030  Alternate Indentured Product Code (AIPC) 
DPD# A018  Requirement Number (REQ NO) 
DPD# A020  Task Code (TASK CD) 
DPD# A022  Task Identification 
DPD# A021  Task Frequency (TSK FREQ) 
DPD# 0650  Measurement Base (MB) 
DPD# A007  Interval 
DPD# 1580  Work Unit Code (WUC) 

Support Equipment Requirements: 
DPD# 1050  Reference Number 
DPD# 0140  Commercial and Government Entity Code (CAGE) 
DPD# 0480  Item Name 
DPD# 0460  Item Category Code (ICC) 
 
   SUMMARY LAYOUT (if applicable):            Government Provided ___                        Contractor Provided 
_X__ 
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LMI DATA PRODUCT 
MAINTENANCE PLAN (MP) 

DPD DATA PRODUCT TITLE SELECT ADDITIONAL INFO 
 DATA IN LMI SPECIFICATION   

0030 Alternate Indentured Product Code (AIPC) X Multi referenced DPD 
0140 Commercial And Government Entity (CAGE) CODE X Multi referenced DPD  
0190 Criticality Code (CC) X  
0230 Demilitarization Code (DMIL) X Multi referenced DPD 
0270 End Item Acronym Code (EIAC) X Multi referenced DPD  
0340 Hardness Critical Item (HCI) X Multi referenced DPD 
0370  Indenture Code (IND) X Multi referenced DPD  
0380 Indentured Product Code (IPC) X Multi referenced DPD 
0430 Interchangeability Code (I/R) X Multi referenced DPD 
0460 Item Category Code (ICC) X Multi referenced DPD 
0470 Item Designator Code X   
0480 Item Name X Multi referenced DPD 
0550 Maintenance Replacement Factor (MRF) X Multi referenced DPD 

      0540 
      0560 

Mean Time To Repair (MTTR) 
Maintenance Replacement Factor (MRF)     

X 
      X 

 
Multi referenced DPD 

0580 Maintenance Task Distribution (MTD) X  
0630 Mean Time Between Failures (MTBF) X Required for analysis. 
0650 Measurement Base (MB) X Multi referenced DPD 
0680 National Stock Number And Related Data X Multi referenced DPD 
1010 Recommended Minimum System Stock Level  X Multi referenced DPD 

      (i.e. Numeric Stockage Objective – NSO)   
1050 Reference Number X Multi referenced DPD 
1130 Rework Removal Rate (RRR) X Multi referenced DPD 
1140 Rotatable Pool Factor (RPF) X Multi referenced DPD 
1180 Service Designator Code (SER) X Multi referenced DPD 
1220 Source, Maintenance & Recoverability (SMR) Code X Multi referenced DPD 
1240 Special  Maintenance Item Code (SMIC) X  
1320 Support Equipment Recommendation Data Number (SERD 

Number) 
X  

1410 Type Equipment Code (TEC) X  
1560 Usable On Code (UOC) X Multi referenced DPD 
1570 Wearout Life (WEAROUT) X Multi referenced DPD 
1580 Work Unit Code (WUC) X Multi referenced DPD 

    
Locally 
Assigned DATA NOT DEFINED IN LMI SPECIFICATION   

A001 Annual Operating Requirements (AOR) X Required for analysis. 
A002 Below Depot Scrap Rate (BDSR) X  
A003 Conversion Factor (CON FAC) X Required for analysis. 
A004 Depot Scrap Rate (DSR) X  
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A005 Failure Mode Ratio (FMR) X Required for analysis. 
A006 Failure Rate (FR) X Required for analysis. 
A007 Interval X  
A008 Item Function X  
A009 Maintenance Concept X  
A010 Maintenance Plan Number X  
A011 Maintenance Plan Rationale X  
A012 Mean Time Between Maintenance Induced (MTBM Induced) X Required for analysis. 
A013 Mean Time Between Maintenance No Defect (MTBM No 

Defect) 
X Required for analysis. 

A014 Maintenance Cycle X  
A015 Quantity Per Task X Required for analysis. 
A016 Remain-In-Place Indicator (RIP) X  
A017 Repair Survival Rate (RSR) X  
A018 Requirement Number  (REQ NO) X  
A019 System Attrition Rate (SAR) X  
A020 Task Code X  
A021 Task Frequency X  
A022 Task Identification X  

     A023  Acquisition Method Code X  
A024  Acquisition Suffix Code X  
A025 IPC Nomenclature X  
A026 Predicted Reliability X  
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The following are definitions for the Data Product Deliverables (DPDs) not defined in the LMI 
specification.  
 
A001.  ANNUAL OPERATING REQUIREMENTS (AOR) 6N R – 
The estimated or required yearly rate of usage of an item. 
 
A002.  BELOW DEPOT SCRAP RATE (BDSR) 8N R 4 
The predicted number of times in one maintenance cycle that a field level repairable will be disposed 
of at the Organizational/Intermediate levels of maintenance. 
 
  BDSR = MTD(CBD) X MRR 
 
A003.  CONVERSION FACTOR (CON FAC)   5 N - - 
A factor (with a decimal locator code) used to convert the AOR of the system/equipment to the AOR 
of the item under analysis.  The factor is obtained by dividing the rate of usage of the item under 
analysis (expressed in cycles, miles, rounds, hours, or any other appropriate measurement base) by the 
rate of usage of the system/equipment (also expressed in the same measurement base).  Consists of the 
following subfields: 

     a.  First Position:      Decimal Locator Code 1N F 1  

The location, from the right, of the implied decimal point for the multiplier entered in positions 2 
through 5, i.e., the number of decimal places. 

  Integer Number (no decimal places) 0 
  l  Decimal place                                1 
  2  Decimal places                               2 
  3  Decimal places                               3 
  4  Decimal places                               4 

 
b. Positions 2 through 5:    Multiplier 4 N R AS  

The multiplier used in the conversion. 
 
A004.  DEPOT SCRAP RATE (DSR)              8N R 3   
The expected percentage of the items scrapped at the depot level per maintenance cycle. 
 

)()(
)(
CADMTDDMTD

CADMTDDSR
+

=  

   
A005.  FAILURE MODE RATIO (FMR)         4N R 3  
The fraction of the failure rate of the part, related to the particular failure mode under consideration. 
The failure mode ratio is the probability expressed as a decimal fraction that the part or item will fail in 
the identified mode. If all potential failure modes of a particular part or item are listed, the sum of the 
"a" values for the part or item will equal one.  Individual failure mode multipliers may be derived from 
failure rate source data or from test and operational data.  If failure mode data are not available, the "a" 
values represent the analyst's judgment based upon an analysis of the item's functions. 
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A006.  FAILURE RATE (FR)     10D - -  

For a particular interval, the total number of failures within a population of an item divided by the total 
functional life of the population during the measurement interval. The definition holds for time, 
rounds, miles, events, cycles or other measures of life units.     

101
×=

MTBF
FR  E6  

 
A007.  INTERVAL              8N R 1 
The recommended operating hours, or usage rate, followed by an alpha character indicating the type of 
maintenance requirements for an item.  The calculation and codes are as follows: 
 

TF
CFAORINTERVAL ×

=  

 
    Where: 
     AOR = Annual Operating Requirement 
     CF = Conversion Factor 
     TF = Task Frequency 
 
    P - Preventive (task functions A and Z) 
    C - Corrective (task functions B, J, H, L, K, N, O, W) 
    T - Servicing (task functions P, M, and C) 
    U - Calibration (task functions D, E, and F) 
 
A008.  ITEM FUNCTION    65X - -   

A narrative description identifying the function, specifications, and tolerances of the item under 
analysis (e.g., supply 10 gallons per minute of hydraulic fluid at 3,000 psi for normal activation of 
pilot's canopy, hose, main landing gear extension, wheel  brakes, and flap extension). 
 
A009.  MAINTENANCE CONCEPT  65X - -   
A narrative description identifying the broad, planned approach to be employed in sustaining the 
system/equipment at a defined level of readiness, or in a specified condition in support of the 
operational requirement. Initially stated by the requiring authority for design and support planning 
purposes and is expanded by performing activity prepared inputs during system development and 
demonstration. Provides the basis for the maintenance plan. Usually includes guidelines pertaining to 
projected maintenance tasks, levels, and locations: organic/contractor maintenance work load mix; 
condition monitoring, fault isolation and testing approach; and, compatibility with existing support and 
test equipment, etc.  May be influenced or modified as system/equipment development proceeds.  
Additionally, any item, including Maintenance Significant Consumables (MSCs), that are determined 
to be considered Critical Items/Critical Safety Items and the program software does not produce the 
Criticality Code in Part II, identify that code here. 
 
A010.  MAINTENANCE PLAN NUMBER     23X L -   

A number assigned by the government to identify an approved maintenance plan. 
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A011.  MAINTENANCE PLAN RATIONALE      65X - -    
A narrative description of support data and analysis used in preparation of the maintenance plan.  The 
impact of supportability analyses including failure modes, effects, and criticality analysis (FMECA); 
reliability centered maintenance (RCM); and repair level analysis (RLA) should be documented.  The 
use of data from like and similar equipment and lessons learned in formation should also be identified.  
Additionally, any item, including Maintenance Significant Consumables (MSCs) that are determined 
to be considered Critical Items/Critical Safety Items and the program software does not produce the 
Criticality Code in Part II, identify any other (minimally) required information here. 
 
A012.  MEAN TIME BETWEEN MAINTENANCE INDUCED  10D - -  
(MTBM INDUCED)    
One of four categories of maintenance events contributing to the mean time between maintenance 
actions (MTBMA) value. Induced malfunctions are those induced in the system/equipment under 
analysis from external sources (i.e., other equipment, personnel, etc.). 
 
A013.  MEAN TIME BETWEEN MAINTENANCE NO DEFECT 10D - - 
(MTBM NO DEFECT)  
One of the four categories of maintenance events contributing to the mean time between maintenance 
actions (MTBMA). These events consist of removals, replacements, and reinstallations of equipment 
due to erroneous failure indication. The MTBM NO DEFECT shall be developed by using historical 
data and field feedback information from similar items to establish the number of maintenance events 
that are the result of erroneous failure indication. An alternative procedure approved by the requiring 
authority may be used in lieu of the above procedure. 
 
A014.  MAINTENANCE CYCLE N R - 

A calculation that is displayed in Part II of the Maintenance Plan; required for SE and ALRE. 

                Maintenance Cycle = AOR  ×   Conversion Factor 
 
A015.  QUANTITY PER TASK                                      5 N R 2  

The number of items used to perform the task. For tasks where the items are not used for every 
occurrence of the task, the quantity per task is the expected average number of items per task. 
 
A016.  REMAIN-IN-PLACE INDICATOR (RIP)      1 A F -  

A single character identifying an item for which an unserviceable unit will be turned-in on an exchange 
basis after receipt of a serviceable unit. Codes and definitions are as follows: 

   No remain-in-place authority granted N 
   Safety consideration S 
   Partial mission capable P 
   Maintenance consideration M 
   Mobility constrained V 
   Has not been screened for RIP worthiness X 
   Containerization C 
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A017.  REPAIR SURVIVAL RATE (RSR)            3 N R - 

The percentage of nonserviceable repairable assets which will, through depot repair, be returned to 
serviceable condition. 

)()(
)(

CADMTDDMTD
DMTDRSR

+
=  

 
A018.  REQUIREMENT NUMBER (REQ NO)          5 X F - 

A five position counter (first four positions are numeric and the last position is alphabetic), which is 
generated based on the type of task being displayed. The counter begins at 0001 for each type of task 
and the alpha codes consist of P (preventive), C (corrective), T (servicing), and U (calibration). 
 
A019.  SYSTEM ATTRITION RATE (SAR)      3  R 2  

The percentage of depot level repairable items that fail, which will not, through repair, be returned to a 
serviceable condition. (See DPD# 0580 Maintenance Task Distribution for definitions). 
 

)()()(
)(1

CBDMTDCADMTDDMTD
DMTDSAR

++
−=    

 
A020.  TASK CODE    7 X F -  
A data chain of six separate data subfields which uniquely identify each operator/maintenance task 
associated with particular items under analysis. The first five subfields provide information relative to 
the performance of the task itself. The sixth subfield is a two position task sequence code provided to 
differentiate tasks with identical entries in the first five subfields. The individual subfields that 
comprise the task code are described as follows: 
 
     a.  Task Code (FUNCTION) 1 X F - 

A code that denotes specific maintenance, operator, or supporting functions necessary for the operation 
and maintenance of an item. 
  
      Access  W Mission Profile Change M 
      Adjust D Operate O 
      Align E Overhaul K 
      Calibrate F Package/Unpackage U 
      Clean Q Preserve V 
      Dispose 3 Rebuild L 
      End-of-Runway Inspection Z Remove and Replace H 
 Evaluate 8 Repair J 
 Fault Location N Service C 
 Inspect A Test B  
 Load/Unload 4 Transport Y 
 Lubricate P Transportation Preparation T 
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     b.  Task Interval Code (INTERVAL)   1 A F -            

A code that identifies the scheduled or unscheduled timing of the task occurrence. 

      Battlefield damage assessment & repair Y Postoperative/Post Flight H 
      Calendar Q Preoperative/Preflight  A 
 Daily C Quarterly  M 
 During Operation D Scheduled  B 
 Emergency J Semiannually  N 
 Monthly P Special  F 
 Normal K Turnaround  T 
 Overhaul Cycle R Unscheduled  G 
 Periodic/Phase E Weekly  L 
 
     c.  Operations/Maintenance Level (O/M Level) 1 A F -         

Codes that are assigned to indicate the maintenance levels authorized to perform the required 
maintenance function. 

     Operator/Crew/Unit-Crew C 
     Organizational/On Equipment/Unit-Organizational O 
     Intermediate/Direct Support/Afloat/Third Echelon/ F 
         Off Equipment/Intermediate-Forward 
     Intermediate/General Support/Ashore/  
       Fourth Echelon/Intermediate-Rear  H 
     Intermediate/Ashore and Afloat G 
     Depot/Shipyards D 
     Specialized Repair Activity L 
 

     d.  Service Designator Code        1 A F -       

A single-position code identifying the military service or nonmilitary major governmental agency 
having jurisdiction over, or executive management responsibility for, the acquisition. 

     Army                                                          A 
     Air Force                                                     F 
     Federal Aviation Administration (FAA)   T 
     National Security Agency     S 
     Navy       N 
     Marine Corps      M 
     All military       X 
     Coast Guard      Y 
     FAA/all military      J 
     Other       O 
 
     e.  Operability Code               1 A F -         

A code used to indicate the operational status and mission readiness of the item during the maintenance 
task. 
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     Full Mission Capable C 
     Partial Mission Capable D 
     System Inoperable during Equipment Maintenance A 
     System Operable during Equipment Maintenance B 
     Not Mission Capable E 
     Off Equipment Maintenance G 
     Turnaround F 
 
     f.  Task Sequence Code                                       2 X F -       

A two-position code assigned to each task.  If the combination of the previous task code fields (task 
function, task interval, service designator, O/M level, and Operability Code) are unique, the entry will 
be "AA". If the first five fields are duplicated, within an IPC/AIPC combination, the follow-on task 
sequence codes will be AB through 99 to differentiate the tasks. 
 
A021.  TASK FREQUENCY      7 N R 4 

The frequency of performance or occurrence of the task identified by the task code and expressed as 
the number of annual occurrences.  For corrective tasks the following formula applies: 
 

∑ ∑
= = 
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   Where:  
 TF  = Task frequency 
 k  = IPC Task Code combination for which TF is to be calculated 

 FMRj  =  Failure Mode Ratio for each FMI counted under  m 
 MTBM-IN  =  Mean Time Between Maintenance (Induced) values associated with m 
 MTBM-ND  = Mean Time Between Maintenance (No Defect) values associated with m 
 n  = Number of IPCs which requires task  k 
  j = Unique IPC/AIPC requiring task under analysis 
 m = No. of Failure Mode Indicators (FMIs) associated with IPCj which requires task  k 
 CF  = Conversion Factor against each IPC/AIPC requiring task  under analysis  
 AOR  = Annual Operating Requirement 
 
For preventive tasks, one of the following procedures applies: 

Method 1. 

)(PREVENTIVEINTERVAL
CFAORTF ×

=  

Note:  Measurement bases for AOR and interval must be identical.  The task frequency 
calculation is performed for the task reference associated with the interval. 
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Method 2.  When the frequency of performance of a preventive task is based on calendar time, 
the task frequency is a numeric expression of the task code, task interval code, established as a result of 
RCM analysis. 
 
     Example:     Interval              Task Frequency 
                   Daily (C)               365.0000 
                   Weekly (L)                 52.0000 
                   Calendar (Q)                           1 
                   Monthly (P)                         12 
                   Quarterly (M)                          4 
                   Semiannual (N)             2 
 
A022.  TASK IDENTIFICATION         36X L -   

A narrative entry describing the task to be performed, e.g., “service strut” or “remove and replace 
brake assembly”. See task code identifiers. 
 
A023.  ACQUISITION METHOD CODE (AMC) 1 N F - 
 
A code assigned by Department of Defense (DOD) activities to describe the results of screening 
reviews of parts, defining either a single source or competitive procurement direction for the item.  For 
codes and explanations refer to DOD 4100.38-M. 
 
A024.  ACQUISITION METHOD SUFFIX CODE (AMSC) 1 X F - 
        
A code assigned by DOD activities to provide a further description of the acquisition method code by 
adding information concerning the status of a part in areas such as engineering, manufacturing, and 
technical data.  For codes and explanations, refer to  
DOD 4100.38-M. 
 
A025.  IPC NOMENCLATURE 19 X L – 
 
An identifying noun with an appropriate adjective modifier identifying the IPC item.   
 
A026.  Predicted Reliability:  
 
The duration or probability of failure-free performance under stated conditions, postulated on analysis of 
past experience and tests. 
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TAB 3C 

IN-SERVICE MAINTENANCE PLAN 
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IN-SERVICE MAINTENANCE PLANS 

 
The Maintenance Plan describes the requirements and tasks to be accomplished for achieving, restoring, 
or maintaining the operational capability of a system, equipment, or facility. The Maintenance Plan 
(MP) is the foundation for ensuring supportability and affordability of the fielded system. The MP is 
created initially during the initial design phase and updated iteratively throughout the life cycle by 
NAVAIR, Fleet Support Team (FST), or Prime Contractor. The information contained in a MP is used 
to develop maintenance manuals, populate the supply system including spares, identify Support 
Equipment (SE), and identify the levels of maintenance to support the system. The Maintenance Plan is 
maintained in an Integrated Data Environment. 
 
There comes a point in the life cycle where maintaining the Information Technology or Computer System 
used in development of the Maintenance Plan is no longer cost effective. Consequently, the database 
should be tailored to store only required information required for the program team. The In-Service 
Maintenance Plan is an abbreviated version of the traditional Maintenance Plan and can be used after the 
Weapons System, system or SE end item has entered the Operations and Support (O&S) phase of its life 
cycle. Even during this phase (usually after the system is out of production), a cost effective Integrated 
Digital Environment concept of only storing required data once and using it where and when it is required 
should be maintained. 
 
However once a system has been deployed the majority of the data found in the original Maintenance 
Plan can be found in various website locations and in near real-time, alleviating the necessity to 
provide the same data in the In-Service MP itself. With Maintenance and Repair Manuals in the Fleet, 
lengthy descriptions of a system and its components are no longer necessary in the MP where a brief 
description will suffice. Also, the Source, Maintenance & Recoverability (SM&R) Code, which 
indicates levels of maintenance repair and maintenance actions, are found in the Maintenance Manuals 
and Illustrated Parts Break Down (IPBs) eliminating the need to identify and describe the levels of 
maintenance to support the system in the MP. In some cases only a pointer to other authoritative data 
bases such as the NAVSUP Weapons Data File or NAVAIR CMIS program can suffice, thereby 
making the MP a virtual document.  
 
The following are key factors when considering what elements to include in the metrics (or data elements) 
that result from the Maintenance Planning analysis and that drive the requirements for the various ILS 
elements. For example, factors that convey: 

− The maintenance strategy, concept, and/or plan for the item (i.e., the SM&R Code); 
− The metrics that are used to drive the chosen maintenance strategy, concept, and/or plan for 

the item; 
− The resultant parameters that drive the ILS elements required for the Maintenance Concept 

selected (i.e., "design to" requirements but not "how to" requirements"). For example, the skill 
level required and workload indicators for training, MTBF, GRF, MRF, ambiguity rates for 
test equipment, and the other Technical Factors for supply and other ILS elements.  

The In-Service Maintenance Plan can vary in format depending on Program needs. It can be as simple 
as Figure 1 or more detailed as shown in the attachment. In many cases it will be a mix of the two.  For 
example, Figure 1 includes the sensitivity aspects of the Maintenance Plan because it assumes it 
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resulted from a detailed maintenance engineering effort. The attachment is a scaled down version of a 
traditional MP in which sensitivity analysis were not performed to determine the Maintenance Plan 
drivers. 

   
The following is a description of the contents of one possible format for an In-Service Maintenance 
Plan and an example is attached. 
 
The In-Service MP should be developed with the minimum data necessary to aid the logistician in 
managing the system. The MP is generated from a database that is periodically updated and can be saved 
as a PDF file or as a Word document. The three parts of the MP have been replaced by a paragraph 
numbering system (i.e., 1.0, 2.0, 2.1, etc.). A brief explanation of the In-Service Maintenance Plan and 
significant changes and differences from existing MPs is described as follows: 
 
The In-Service Maintenance Plan contains eight sections as follows: 
 

Header Section 
1.0  Description 
2.0  Related/Associated WRAs 
3.0  System Configuration/WRA Variant Compatibility 
4.0  Repairable Items and Maintenance Significant Consumables. 
5.0  Support Equipment 

 
Maintenance Plan 

In-Service 

MAINTENANCE PLAN: 
Number 

Date 
Prepared By 
Approved By 

Item Name 
Part Number 
Manufacturer 
CAGE Code 

Source Maintenance & Recoverability Code (SM&R) Code 

Work Unit Code 
Type Equipment Code 

Useable On Code 
Naval Ammunition Logistics Code (NALC) 

Item Description: 

Brief Description: 
Organizational : Organic 

Contractor Intermediate  : Organic 
Contractor Depot  : Organic 

NADEP 
Planeside 

Contractor 
Joint 
Other Service 

Warranty: 
Life Limit: 

Interval Y N 

IPB 
Repair Manual 
Overhaul 

Metrics 
RM&A 
Life limit interval 
Ao 
MTBF 
MTTR Organizational 
MTTR Intermediate 
MTTR Depot 
Repair Cycle Time Organizational 
Repair Cycle Time Intermediate 
Repair Cycle Time Depot 
Scheduled 
Unscheduled 
A-799 

Baseline Range (as required) 
Supply 

  Maintenance Replacement Factor 
Numeric Stock Objective 
AVDLR cost 
Supply response to failures 
Training 
Skill Specialty Code 
Navy Enlisted Classification (NEC) 
Trainers 
Training equipment 
Transportation 
Packaging 
HAZMAT 
Container Availability 
Facilities 

  Mobil Facility Code 

Baseline Range (as required) 

Maintenance Concept: 

Tech Data 

Element Element 

Organizational Intermediate Depot Support Equipment 
IMMRL Number 

Figure 1  
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6.0  Government Furnished Equipment 
7.0 Associated Maintenance Manuals 
 

The Header Section, located only on the first page, contains the following information: 
a. Item Name – Identifies the System/WRA. 
b. In-Service Maintenance Plan Identification Number. 
c. List Code – The List Code has replaced the Support Equipment Recommendation Data (SERD) 

number contained in the Header of the old MP format. The List Code is used by the Support 
Equipment Management System (SEMS) to identify SE associated with a system that is necessary 
to perform maintenance. 

d. Application – List of aircraft or systems associated with the Item Name. 
e. Preparing Activity – The activity that prepared the In-Service Maintenance Plan. 
f. Prepared By – Individual responsible for preparing the In-Service Maintenance Plan. 
g. Date of Submission – The date the In-Service Maintenance Plan was submitted for review and 

approval. 
h. Reviewed By – The reviewing authority for the In-Service Maintenance Plan. 
i. Revision Code – The revision code for the In-Service Maintenance Plan. If the original MP does 

not exist to develop a In-Service Maintenance Plan, enter Basic (In-Service). Otherwise enter the 
next revision letter. 

j. Date of Revision – The date the In-Service Maintenance Plan was revised. 
k. Date Approved – The date the Original MP was approved or the date the Basic In-Service 

Maintenance Plan was created. 
l. Approved By – The approving authority for the In-Service Maintenance Plan. 
m. Title – The Approving Authority’s Title 

 
1.0 Description section provides a brief description of the item. Information can be as short or long as 
deemed necessary to identify the system’s functions and usage. Charts and/or Tables can be labeled as 
subparagraphs (e.g., 1.1, 1.2, etc.). 
 
2.0 Related/Associated WRAs section provides a list of WRAs identified by Work Unit Code (WUC) 
required for system operation. 
 
3.0 System Configuration/WRA Variant Compatibility section identifies the various versions of the In-
Service Maintenance Plan system (usually applicable to Avionics) and a list of various WRAs that 
comprise the system version.  
 
4.0 Repairable Items and Maintenance Significant Consumables section identifies all repairables and 
maintenance significant consumables listed by WUC. The Unscheduled Maintenance section of Part III of 
the old MP, listed by Maintenance Level, has been removed. The SM&R Code indicates the level of 
repair. The remaining Metrics fields located on the right side of the page comprise the minimum required 
metrics fields with the exception of MTBF and Next Higher Assembly (NHA). Additional fields can be 
added at the manager’s discretion. 
 
5.0 Support Equipment section provides a list of equipment identified by Prime NIIN, Nomenclature, Part 
Number, Maintenance Level and Notes at a minimum. 
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6.0 Government Furnished Equipment (GFE) section lists the equipment necessary in addition to SE to 
test and repair the system. Prime NIIN, Nomenclature, Part Number, Maintenance Level Used, and Notes 
identify the equipment.  
 
7.0 Associated Maintenance Publications section list all associated maintenance publications by Pub 
Identifier, Title, and Notes. Publication Dates and Changes can be found on the NATEC Website, if 
needed. 
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TAB 4 

SUPPORT EQUIPMENT 

RECOMMENDATION DATA 

(SERD) 

SAS 
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LMI DATA PRODUCT SHEETS 
SUPPORTABILITY ANALYSIS SUMMARY 

SUMMARY TITLE:  SUPPORT EQUIPMENT RECOMMENDATION DATA (SERD) 

SPECIFIC INSTRUCTIONS: The SERD shall consist of five parts identifying the requirement, justification, 
allocation and data requirements for a new piece of equipment or applying a new application to existing SE, 
including header data.  
 
Footer data:  (included on each of the five parts) 
DPD# 1320  Support Equipment Recommendation Data Number (SERD Number) 
DPD# 1120  SE Recommendation Revision 
DPD# 0480  Support Equipment (SE) Item Name 
DPD# 1050  Reference Number 
DPD# 0140  Commercial and Government Entity (CAGE) Code 
  
SECTION 1 - Description of Requirements:  (Narrative) 
DPD# 0320  Functional Analysis 
DPD# 0240  Description/Function & Characteristics of SE 
DPD# 1310  Support Equipment Explanation 
DPD# 0400  Installation Factors or Facilities 
DPD# S006  Justification  
DPD# S013  Support Equipment Non-Proliferation Effort 
DPD# S001  Additional Skills and Training Requirements 
 
SECTION 2 – Administrative Data: 
DPD #0800  Preparing Activity 
DPD# 0030  Alternate Indentured Product Code (AIPC) 
DPD# 0140  Commercial and Government Entity Code (CAGE) 
DPD# 0170  Contractor Technical Information Code (CTIC) 
DPD# S004  Date 
DPD# 0270  End Item Acronym Code (EIAC) or Designator 
DPD# 0380  Indentured Product Code (IPC) 
DPD# 0470  Item Designator Code [For article requiring support (ARS)] 
DPD# 0830  Production Lead Time 
DPD# 1050  Reference Number 
DPD# 1320  Support Equipment Recommendation Data Number (SERD Number) 
DPD# 1310  Support Equipment Explanation 
DPD# 0480  SE Item Name 
DPD# 1180  Service Designator Code (SER) 
DPD# S009  Sketch 
DPD# 0680  National Stock Number and Related Data (NSN & RELATED DATA) 
DPD# 0460  Item Category Code (ICC) 
DPD# 0150  Contractor/Government Furnished Equipment (CFE/GFE) 
DPD# 0080  Calibration Item 
DPD# 0100  Calibration Required 
DPD# 1220  Source, Maintenance & Recoverability (SMR) Code 
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DPD# 1410  Type Equipment Code (TEC) 
DPD# S015  Technical Manual Required Codes 
DPD# 1560  Usable On Code (UOC) 
 
HeaderData not in the LMI specification 
Contract Number 
 
Physical Data 
DPD# 1300  Support Equipment Dimensions:  height, width, depth 
DPD# 1340  Support Equipment Dimensions: weight 
 
Price Data 
DPD# 0350  Hardware Development Price 
DPD# 0260  Design Data Price 
DPD# 0780  Pass-Thru Price 
DPD# 0410  Integrated Logistics Support Price 
DPD# S008  Nonrecurring Cost 
DPD# 1020  Recurring Cost 
 
System Equipment Required (GFAE) 
DPD# 0380  Indentured Product Code (IPC) 
DPD# 0030  Alternate Indentured Product Code (AIPC) 
DPD# 0140  Commercial and Government Entity Code (CAGE) 
DPD# 1050  Reference Number 
DPD# 1580  Work Unit Code (WUC) 
DPD# 0680  National Stock Number and Related Data (NSN & RELATED DATA) 
DPD# 1500  Unit of Issue Price 
DPD# 1180  Service Designator Code (SER) 
DPD# 0480  GFAE Item Name 
 
Articles Requiring Support (ARS) 
DPD# 0380  Indentured Product Code (IPC) 
DPD# 0030  Alternate Indentured Product Code (AIPC) 
DPD# 0140  Commercial and Government Entity Code (CAGE) 
DPD# 1050  Reference Number 
DPD# 1220  Source, Maintenance & Recoverability (SMR) Code 
DPD# S014  Task Code 
DPD# 0630  MTBF 
DPD# 0650  Measurement Base 
DPD# 0060  Calibration and Measurement Requirements Summary  (CMRS) Recommended 
DPD# 1580  Work Unit Code (WUC) 
DPD# S003  Allowance 
 
Data not in the LMI specification 
 
Work Package Reference 
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Equivalent CAGE (Y or N) 
Alternate NSN  (Y or N) 
 
SECTION 3 – Supersedure/Deletion/Distribution Data: 
 
Supersedure Data 
DPD# 1320  Support Equipment Recommendation Data Number (SERD Number) 
DPD# 0140  Commercial and Government Entity Code (CAGE) 
DPD# 1050  Reference Number 
DPD# 1120  Revision 
DPD# 1330  SE Supersedure Remarks 
DPD# 0480  SE Item Name 
DPD# 0370  Indenture Code 
DPD# S009  Reason for Supersedure/Deletion 
DPD# S012  Supersedure Type 
 
Allocation Data 
DPD# 0010  Allowance Item Code 
DPD# 0020  Allowance Item Quantity 
DPD# S002  Allocation Data 
DPD# S003  Allowance 
DPD# 0670  Mobile Facility Code 
DPD# S011  Spare Factor 
 
Specific Authorizations  (N/A for this program) 
 
SECTION 4 – Design Data: 
 
DPD# 0250  Design Data Category Code 
DPD# 0160  Contractor Recommended 
DPD# 0290  Estimated Price 
 
SECTION 5 – ILS Data 
 
DPD# 0420  Integrated Logistic Support Requirements Category Code 
DPD# 0160  Contractor Recommended 
DPD# 0410  Integrated Logistics Support Price 
DPD# 0290  Estimated Cost 
 
SECTION 6 – SE Parameters and UUT Related Information 
 
SE Parameters 
DPD# 0770  Parameters 
DPD# 0090  Calibration Procedure 
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UUT Related Information 
DPD# 0380  Indentured Product Code (IPC) 
DPD# 0030  Alternate Indentured Product Code (AIPC) 
DPD# 0140  Commercial and Government Entity Code (CAGE) 
DPD# 1050  Reference Number 
DPD# 0480  SE Item Name 
DPD# S003  Allowance 
DPD# 0630  MTBF 
DPD# 0650  Measurement Base 
DPD# 1500  Unit of Issue Price 
DPD# 0770  Parameters 
DPD# S014  Task Code 
 
Data not in the LMI specification 
 
Work Package Reference 
Maintenance Plan Number 
 
Fault Isolated Replaceable Units 
DPD# 0140  Commercial and Government Entity Code (CAGE) 
DPD# 1050  Reference Number 
DPD# 0480  SE Item Name 
DPD# S016  Fault Isolation 
 
Operational ATE/TMDE Program 
DPD# 0380  Indentured Product Code (IPC) 
DPD# 0030  Alternate Indentured Product Code (AIPC) 
DPD# 0140  Commercial and Government Entity Code (CAGE) 
DPD# 1050  Reference Number 
DPD# 1320  Support Equipment Recommendation Data Number (SERD Number) 
DPD# 0480  SE Item Name 
DPD# 1500  Unit of Issue Price 
DPD# S008  Nonrecurring Cost 
DPD# 1020  Recurring Cost 
 
Test Program Instruction 
DPD# 0380  Indentured Product Code (IPC) 
DPD# 0030  Alternate Indentured Product Code (AIPC) 
DPD# 0140  Commercial and Government Entity Code (CAGE) 
DPD# 1050  Reference Number 
DPD# 1320  Support Equipment Recommendation Data Number (SERD Number) 
DPD# 0480  SE Item Name 
DPD# 1500  Unit of Issue Price 
DPD# S008  Nonrecurring Cost 
DPD# 1020  Recurring Cost 
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Data not in the LMI specification 
Self Test (Y or N) 
 
Adapter/Cable Set/Interconnecting Device 
DPD# 0380  Indentured Product Code (IPC) 
DPD# 0030  Alternate Indentured Product Code (AIPC) 
DPD# 0140  Commercial and Government Entity Code (CAGE) 
DPD# 1050  Reference Number 
DPD# 1320  Support Equipment Recommendation Data Number (SERD Number) 
DPD# 0480  SE Item Name 
DPD# 1500  Unit of Issue Price 
DPD# S008  Nonrecurring Cost 
DPD# 1020  Recurring Cost 
 
ATE Test Station 
DPD# 0140  Commercial and Government Entity Code (CAGE) 
DPD# 1050  Reference Number 
DPD# 0480  SE Item Name 
DPD# 1410  Type Equipment Code (TEC) 
 
 
UUT Related Remarks (Narrative) 
 
 
   SUMMARY LAYOUT (if applicable):        Government Provided ___     Contractor Provided _X__    

 
 
 
 
 
 
 
 
 
 
 



NAVAIR 00-25-406 

 224 

DPD DATA PRODUCT TITLE SELECT ADDITIONAL INFO 

 DATA IN LMI SPECIFICATION   

0010 Allowance Item Code X  
0020 Allowance Item Quantity X  
0030 Alternate Indentured Product Code (AIPC) X Multi referenced DPD 
0060 Calibration and Measurement Requirements Summary  

(CMRS) Recommended 
X  

0080 Calibration Item X  
0090 Calibration Procedure X  
0100 Calibration Required X  
0140 Commercial And Government Entity (CAGE) CODE X Multi referenced DPD  
0150 Contractor/Government Furnished Equipment (CFE/GFE) X  
0160 Contractor Recommended X  
0170 Contractor Technical Information Code X  
0240 Description/Function & Characteristics of SE X  
0250 Design Data Category Code X  
0260 Design Data Price X  
0270 End Item Acronym Code (EIAC)/Designator X Multi referenced DPD  
0290 Estimated Price X  
0320 Functional Analysis X  
0350 Hardware Development Price X  
0370 Indenture Code (IND) X Multi referenced DPD  
0380 Indentured Product Code (IPC) X Multi referenced DPD 
0400 Installation Factors or Facilities X  
0410 Integrated Logistics Support Price X  
0420 Integrated Logistic Support Requirements Category Code X  
0460 Item Category Code (ICC) X Multi referenced DPD 
0470 Item Designator Code X   
0480 Item Name X Multi referenced DPD 
0630 Mean Time Between Failures (MTBF)  X Required for analysis. 

  0640  
0650 

Mean Time to Repair 
 
Measurement Base (MB) 

X 
 

X 

Required for analysis 
 
Multi referenced DPD 

0670 Mobile Facility Code X  
0680 National Stock Number And Related Data X Multi referenced DPD 
0770 Parameters X  
0780 Pass-Thru Price X  
1020 Recurring Price X  
1050 Reference Number X Multi referenced DPD 
1180 Service Designator Code (SER) X Multi referenced DPD 
1220 Source, Maintenance & Recoverability (SMR) Code X Multi referenced DPD 
1320 Support Equipment Recommendation Data Number (SERD X  
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Number) 
1300  Support Equipment Dimensions:  height, width, depth X  
1310  Support Equipment Explanation X  
1330  SE Recommendation Revision/Supersedure Remarks X  
1340 Support Equipment Dimensions: weight  X  
1380 Test Accuracy Ratio X  
1410 Type Equipment Code (TEC) X  
1500 Unit of Issue Price X Mutli referenced DPD 
1560 Usable On Code (UOC) X Multi referenced DPD 
1580 Work Unit Code (WUC) X Multi referenced DPD 
S001 Additional Skills and Training Requirements X  
S002 Allocation Data X  
S003 Allowance X  
S004 Date X  
S005  Extended Unit Price X  
S006  Justification X  
S007  Nonrecurring Cost X  
S008  Reason for Supersedure/Deletion X  
S009  Sketch X  
S010  Spare Factor X  
S011  Status X  
S012  Supersedure Type X  
S013  Support Equipment Non-Proliferation Effort X  
S014  Task Code X  
S015  Technical Manual Required X  
S016  Fault Isolation X  

 
The following are definitions for the Data Product Deliverables (DPDs) not defined in the 
LMI specification.  

 
S001  ADDITIONAL SKILLS AND TRAINING REQUIREMENTS    65 X -- 
 
A narrative description identifying the new skills required to operate/maintain the equipment and the 
additional training required for operator, maintenance and instructor personnel.  Includes the 
estimated length of courses, recommended site and justification for training and prerequisite 
requirements for students 
 
S002  ALLOCATION DATA   60 X --   
 
Allowance identifies the Army Table of Organization and Equipment (TO&E), the Navy List Code or 
the Air Force Table of Authorization that will be the allowance source document for the article requiring 
support. The support equipment allocation information consisting of seven subfields: 

 
a.    Allowance (Note 3)             10 X L – 
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b.    Station Identification Code   5 X L - 
 
An alpha-numeric code to identify a specific automatic test equipment station or location with the 
associated allowance list.   The code is provided by the requiring authority. 
 
c.     Maintenance Level Function          2 X L - 
 
A two-character code specifying the level of maintenance at which a particular task employing the 
support equipment will be accomplished. Codes are as follows: 
 
NAVY 
 

Organizational level                                                    O 
Organizational and intermediate land and vessel       OI  
Intermediate                                                               I 
Intermediate weapon station                                      IW 
Depot level                                                            D 
Three degrees of intermediate propulsion  
system maintenance                                                   I1, I2 or I3 
Transient/bingo sites                                                   T  

 
d.  Land Vessel Code  1 A F - 
 
A code (primarily used by the Navy) to restrict and control the selection of support equipment end items 
required for different 
environmental conditions. Codes are as follows: 
 

Land                                                                       L 
Vessel                                                                   V 
Both                                                                       B 

 
e.  Allowance Range  30 N AS- 
 
A 10 block spread format (Allowance Range 1-10 used to record the allowance for the end item, ATE 
item, or depot overhaul requirements). The Allowance Code (DED 016) will distinguish whether the 
allowance ranges are for end items, ATE items, or depot overhaul requirements.  These 10 blocks may 
be labeled 1-4 through 251-450 to describe the number of end articles to be supported by the quantity of 
support equipment end items entered in the three (3) position sub-field.  Block headings are: 1-4, 5-8, 9-
12, 13-16, 17-24, 25-32, 33-64, 65-125, 126-250 and 251-450, respectively. For example: For SE end 
items, the quantity of end items required to support a range of 5 to 8 end articles is identified in the block 
labeled 5-8. 
 
(1) For ATE items, the 10 blocks are associated with 1, 2, 3...10 to describe the number of ATE items to 
be supported by the quantity of support equipment items entered in the three position sub-field. 
 
f.  Extended Range                      3 X R - 
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A field designating the quantity of SE items required to support quantities of end articles exceeding 450. 
g.  Designation Description                 9 X F - 
 
A nine-position code that identifies the method of allowancing items. The codes include the following: 
 

Inventory Record                                            INVRECORD 
No longer applies for this list code                 NOTAPPLIC 
Per crash crew                                              PERCRACRW 

 
Where 99 represents quantity of end articles and PER99XXXX;  XXXX represents specific entities, 
e.g.,PER02ACFT indicates an allowance based on supporting two aircraft. Entries for XXXX include:  
 

Aircraft                                                     ACFT 
Missile                                                    MISL 
Engine                                                     ENGN 
Metrology Labs                                    LABS 
Targets                                                  TRGT   

 
S003    ALLOWANCE                                                                                         10 X L – 
 
Allowance identifies the Army Table of Organization and Equipment (TO&E), the Navy List Code, or 
the Air Force Table of Authorization that will be the allowance source document for the article requiring 
support. 
 
S004   DATE                                                                                            6 N F - 
 
The date of an event, expressed as the year (first two positions), month and day of the event, e.g., 
YYMMDD. 
 
DATE OF FIRST ARTICLE DELIVERY. A date when the first SE under analysis is delivered and 
available for use. 
 
REVISION DATE. A date when the transportability data was last revised. 
 
SER DATE OF INITIAL SUBMISSION. A date when the support equipment recommendation data 
(SER) was initially submitted. 
 
SER DATE OF GOVERNMENT DISPOSITION. A date of disposition action by the government. 
 
SER DATE OF REVISION SUBMISSION. A date when a revised SERD was submitted. 
 
S005 EXTENDED UNIT PRICE                                                                    8 N R   
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The total proposed or estimated price for an item.  The extended unit price is calculated by multiplying 
the Total Quantity Recommended by the Recurring Cost per unit, adding the Nonrecurring Cost to their 
product, then dividing the sum by the  
Total Quantity Recommended. 
S006  JUSTIFICATION                                                                                   65 X 
 
A narrative description identifying major factors which: a) led to the decision that additional facilities, 
personnel, training, training material, support and test equipment, etc., are required, or b) provided the 
basis for establishing the maintenance concept or making a major program decision. 
 
S007  NONRECURRING COST 
 
Cost for SE product and data development during the acquisition cycle. 
 
S008  REASON FOR DELETION/SUPERSEDURE                                    2 X F 
 
A two-position code identifying the reason for an item being superseded by another or deleted. 
Supersedure codes are F1, F2, and F3. All other codes shall be used only in the case of an item being 
deleted. 
 
Evaluation pending, original SERD only                                              A1 
Not Essential (luxury item), original SERD only                                        B1 
Not essential (no maintenance required), original SERD only)                  B2 
Not essential (system redesign), SERD revision only                                B3 
Not essential (component redesign), SERD revision only                          B4 
Not essential (revised maintenance concept), SERD revision only               B5 
Not essential (end article not in configuration)                                           B6 
Not essential (application already included in basic end article)                   B7 
Commercial rework ("D" maintenance level only, original SERD)            C1 
Contractor resubmit, an original SERD must be approved/deleted             D1 
Deleted from inventory                                                                                F1 
Superseded for future procurement, use for ECP                                        F2 
changed items only Alternate                                                                         F3 
SERD item is a part of another SE item                                                       G1 
Deletion of an equivalent SERD                                                                  H1 
Not SE                                                                                                           I1 
SE for GFE, for CFE end articles only                                                         J1 
 
S009  SKETCH                                                                                               1 A F -  
 
Indicates whether a sketch or line art drawing accompanies the SERD product to clarify descriptive.  

Y = yes, N  = no 
 
S010  SPARE FACTOR 
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A specific quantity or percentage developed to guide the government’s determination of requirements 
(procurement of end items over and above operational quantities) to provide replacement for an item(s) 
subject to damage, survey/disposal.  An example to follow: 
          A specific quantity                                                                                  QXXX 
          Percentage of operational assets quantity (for consumables only)       PXXX 
          No spares required                                                                       Q000 
 
S011  STATUS                                                                                                           1AF- 
 
A one position alphabetic code to describe the status of the dispositioning action applied to the SERD. 
 
Approved                                                                           A 
Deleted                                                                             D  
Pending further information from the contractor                  C 
Pending further Government evaluation                                G 
Contractor recommended                                                   R 
SERD will be approved when funding available                  U 
Disapproved                                                                   X 
 
S012  SUPERSEDURE TYPE                                                                               1 A F - 
 
A code indicating the impact an SERD end item has on other end items. Codes are as follows: 
 
SERD item supersedes an existing item                              A 
SERD item is replaced by another SERD item               B 
SERD item neither supersedes nor is superseded by another item      C 
SERD item is deleted                                                          D 

 
S013 SUPPORT EQUIPMENT NON-PROLIFERATION EFFORT 

 
A brief narrative by the contractor on his efforts to standardize SE/limit ots proliferation by selecting 
DoD inventory equipment or modifying existing Government or commercial and shall include a list of 
documents or databases screened (see MIL-STD-2097, para. 5.3.2.1) 

 
S014 TASK CODE                         7 X F -  
A data chain of six separate data subfields which uniquely identify each operator/maintenance task 
associated with particular items under analysis. The first five subfields provide information relative to 
the performance of the task itself. The sixth subfield is a two position task sequence code provided to 
differentiate tasks with identical entries in the first five subfields. The individual subfields that comprise 
the task code are described as follows: 
 
     a.  Task Code (FUNCTION)    1 
X F 

A code that denotes specific maintenance, operator, or supporting functions necessary for the 
operation and maintenance of an item. 
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      Access    W   Mission Profile Change M 
      Adjust    D   Operate   O 
      Align    E   Overhaul   K 
      Calibrate   F   Package/Unpackage  U 
      Clean    Q   Preserve   V 
      Dispose   3   Rebuild   L 
      End-of-Runway Inspection Z   Remove and Replace  H 
      Evaluate   8   Repair    J 
      Fault Location   N   Service    C 
      Inspect    A   Test    B 
      Load/Unload   4   Transport   Y 
      Lubricate   P   Transportation Preparation T 
       
     b.  Task Interval Code (INTERVAL) 1 A F  

A code that identifies the scheduled or unscheduled timing of the task occurrence. 

      Battlefield damage assessment & repair  Y  Postoperative/Post Flight H 
      Calendar     Q  Preoperative/Preflight  A 
      Daily      C  Quarterly   M 
      During Operation    D  Scheduled   B 
      Emergency     J  Semiannually   N 
      Monthly     P  Special    F 
      Normal     K  Turnaround   T 
      Overhaul Cycle    R  Unscheduled   G 
      Periodic/Phase     E  Weekly   L 
 
     c.  Operations/Maintenance Level (O/M Level) 1 A F  

Codes that are assigned to indicate the maintenance levels authorized to perform the required 
maintenance function. 

     Operator/Crew/Unit-Crew     C 
     Organizational/On Equipment/Unit-Organizational  O 
     Intermediate/Direct Support/Afloat/Third Echelon/  
         Off Equipment/Intermediate-Forward   F 
     Intermediate/General Support/Ashore/    H 
          Fourth Echelon/Intermediate-Rear     H 
     Intermediate/Ashore and Afloat    G 
     Depot/Shipyards      D 
     Specialized Repair Activity     L 
 

     d.  Service Designator Code                                  1 A F- 

A single-position code identifying the military service or nonmilitary major governmental agency 
having jurisdiction over, or executive management responsibility for, the acquisition. 

     Army                                                          A 
     Air Force                                                     F 
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     Federal Aviation Administration (FAA)   T 
     National Security Agency     S 
     Navy        N 
     Marine Corps       M 
     All military       X 
     Coast Guard       Y 
     FAA/all military      J 
     Other        O 
 
     e.  Operability Code                51AF- 

A code used to indicate the operational status and mission readiness of the item during the 
maintenance task. 

     Full Mission Capable      C 
     Partial Mission Capable      D 
     System Inoperable during Equipment Maintenance  A 
     System Operable during Equipment Maintenance  B 
     Not Mission Capable      E 
     Off Equipment Maintenance     G 
     Turnaround       F 
 
     f.  Task Sequence Code                                         
 2X F - 

A two-position code assigned to each task.  If the combination of the previous task code fields (task 
function, task interval, service designator, O/M level, and Operability Code) are unique, the entry will 
be "AA". If the first five fields are duplicated, within an IPC/AIPC combination, the follow-on task 
sequence codes will be AB through 99 to differentiate the tasks. 
 
S015 TECHNICAL MANUAL REQUIRED                            17XL–  
 
A series of a maximum of six, two character codes separated by commas.  Codes may range from’ 01’ to 
‘30’ and are provided by the requiring authority.  Codes are specified in DI-ILSS-80118C. 
 
S016  FAULT ISOLATION                                   5 N - - 
 
Fault Isolation is a procedure employed to determine which particular unit or group of units is at fault for 
a malfunction or 
failure. Specific information related to the BIT capability to fault isolate is provided in the subfields of 
this block. 
 
a. Ambiguity Group                     2N R - 
 
A set of items at the same level of indenture having properties such that BIT can determine that at least 
one of the set is faulty, but is unable to determine which particular one. 
  
b. Percent Failure                        3NR 1 
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The percent of an item's probable malfunctions, which can be isolated within a specific ambiguity group 
by means of BIT. 
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TAB 5 

FMECA 
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Failure Modes Effects and Criticality Analysis (FMECA) 

Failure Modes, Effects, and Criticality Analysis (FMECA) is potentially one of the most beneficial 
and productive tasks in a well structured reliability program. Since individual failure modes are 
listed in an orderly, organized fashion and evaluated, FMECA serves to verify design integrity, 
identify and quantify sources of undesirable failure modes, and document the reliability risks. 
FMECA results can be used to provide the rationale for changes in operating procedures for 
ameliorating the effects or for detecting the incipience of the undesirable failure modes. Although 
the FMECA is an essential reliability task, it supplements and supports other engineering tasks 
through identification of areas in which effort should be concentrated. FMECA results are not only 
used to provide design guidance, but they are used advantageously in and for maintenance planning 
analysts, Maintenance Planners, survivability and vulnerability assessments, safety and hazards 
analyses, and for fault detection and isolation design. This coincident use of FMECA is considered 
in FMECA planning and efforts are taken to prevent duplication of effort by the program elements 
that use FMECA results. 
 
Failure Modes and Effects Analysis (FMEA). FMEA is an essential design evaluation procedure 
that should not be limited to the phase traditionally thought of as the design phase. The initial 
FMEA should be done early in the Concept Refinement Phase when design criteria, mission 
requirements, and conceptual designs are being developed to evaluate the design approach and to 
compare the benefits of competing design configurations. FMEA will provide quick visibility of 
the more obvious failure modes and identify potential single failure points, some of which can 
be eliminated with minimal design effort. As the mission and design definitions become more 
refined, the FMEA can be expanded to successively more detailed levels. When changes are made 
in system design to remove or reduce the impact of the identified failure modes, the FMEA must be 
repeated for the redesigned portions to ensure that all predictable failure modes in the new design 
are considered. 
 
FMECA-Maintainability Information (FMECA-MI). This analysis is an extension of the 
FMECA and is dependent upon FMEA generated information. FMECA-MI analyses should not be 
imposed without imposition of the FMEA. The identification of how each failure will be detected 
and localized will provide information for evaluating item testability. The failure mode listing that is 
included should be used to provide required data for Maintenance Planning and Reliability-Centered 
Maintenance (RCM). 
 
General considerations. FMECA requirements should be augmented based on individual program 
funding and schedule and should consider individual program needs. Program variables (such as 
system complexity) influence the level of detail and timing of FMECA when augmenting 
requirements. All programs do not require the same level of detail and all programs should not wait 
until System Demonstration to implement FMECA requirements. 
 
Level of detail. The level of detail applies to the level of indenture at which failures are postulated. 
FMECA can be accomplished at various levels of indenture from system to part level depending on 
the information available and the needs of the program. The lower the indenture level, the higher the 
level of detail since more failure modes will be considered. The choice of the level of indenture 
must be comparable with program cost and schedule constraints and system reliability requirements. 
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A less detailed analysis which is available in time to contribute to system reliability is more valuable 
than a more detailed analysis which is late and makes changes costly and unfeasible. In general, 
FMECA should not be performed below the level necessary to identify critical items or to the level 
required by the Maintenance Planning candidate list, whichever is lower. The depth and detail of the 
FMECA effort must be defined in appropriate contractual and program documentation. 
 
Timing. The objective of FMECA is to support the decision making process. If the analysis fails to 
provide usable information at or before a project decision point, then it has made no contribution 
and is untimely. The time-phasing of the FMECA effort is important and should be identified in the 
Maintenance Panning Strategy to ensure that analysis results will be available to support the project 
decision points during system development. Since program cost and schedule constraints require 
that available resources be used where they are most cost effective, the earliest possible 
availability of FMECA results is important so that the impact on cost and schedule can be 
minimized. 
 
Initial Indenture level. The level of the total, overall item which is the subject of the FMECA. 
 
Other indenture levels. The succeeding indenture levels (second, third, fourth) which represent an 
orderly progression to the simpler division of the item. 
 
Interfaces. The systems, external to the system being analyzed, that provide a common boundary or 
service and are necessary for the system to perform its mission in an undegraded mode (for 
example, systems that supply power, cooling, heating, air services, or input signals). 
 
Single failure point. The failure of an item which would result in failure of the system and is not 
compensated for by redundancy or alternative operational procedure. 
 
Threat mechanism. The means or methods that are embodied or employed as an element of a man-
made hostile environment to produce damage effects on a weapon system and its components. 
 
Undetectable failure. A postulated failure mode in the FMEA for which there is no failure 
detection method by which the operator is made aware of the failure. 
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GENERAL REQUIREMENTS 
 
General. FMECA is planned and performed in accordance with the general requirements of this 
guide . 
 
Implementation. FMECA is initiated early in the design phase to aid in the evaluation of the design 
and to provide a basis for establishing corrective action priorities. FMECA is an analysis procedure 
that documents all probable failures in a system within specified ground rules, determines by failure 
mode analysis the effect of each failure on system operation, identifies single failure points, and 
ranks each failure according to severity. 
 
FMECA planning. Planning FMECA involves the contractor’s procedures for implementing the 
specified requirements of this guide , updating FMECA to reflect design changes, and use of the 
analysis results to provide design guidance. Worksheet formats, ground rules, analysis assumptions, 
identification of the lowest indenture level of analysis, coding system description, failure 
definitions, and identification of coincident use of the FMECA by the contractor’s reliability 
organization and other organizational elements should be considered in FMECA planning. 
 
Worksheet formats. The contractor’s formats, which organize and document FMECA and other 
analysis methods should include the information listed in detailed requirements. The initial 
indenture level of analysis is identified (item name) on each worksheet, and each successive 
indenture level is documented on a separate worksheet or group of worksheets. 
 
Ground rules and assumptions. The contractor develops ground rules and analysis assumptions. 
The ground rules identify the FMECA approach (e.g., hardware, functional or combination), the 
lowest indenture level to be analyzed, and include general statements of what constitutes a failure of 
the item in terms of performance criteria and allowable limits. Every effort should be made to 
identify and record all ground rules and analysis assumptions prior to initiation of the analysis; 
however, ground rules and analysis assumptions may be added for any item if requirements change. 
Additional ground rules and analysis assumptions are documented and separately identified. 
 
Indenture level. The indenture level applies to the system hardware or functional level at which 
failures are postulated. The contractor establishes the lowest indenture level of analysis using the 
following guidelines: 
 

• The lowest level specified in the Maintenance Planning candidate list to ensure complete 
inputs for each Maintenance Planning candidate. 

• The lowest indenture level at which items are assigned a catastrophic (Category I) or critical 
(Category II) severity classification category. 

• The specified or intended maintenance and repair level for items assigned a marginal 
(Category III) or minor (Category IV) severity classification category. 

 
Coding system. For consistent identification of system functions and equipment and for tracking 
failure modes, the contractor should adhere to a coding system based on the hardware breakdown 
structure, work unit code numbering system of the NAVAIR WUC Guide for Aeronautical 
Equipment, or other similar uniform numbering system. The coding system must be consistent with 
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the reliability and functional block diagram numbering system to provide complete visibility of each 
failure mode and its relationship to the system. The Indentured Product Code (IPC) is an identifier 
assigned to the components and/or items that comprise the system and/or equipment and is used for 
documentation purposes. IPCs are assigned during the Technology Development Phase to document 
functions, functional failures, FMECA, and Reliability predictions and are documented in the 
Augmented LMI database. 
 
Determine and assign the Work Unit Code (WUC) for each item in the basic list of candidate items 
in accordance with the requirements of the NAVAIR Work Unit Code Guide for Aeronautical 
Equipment. The structure of the WUC represents the hardware breakdown structure. The 
development of the IPC is based on the WUC to correlate the IPC with the system or end item 
breakdown structure. The WUC represents the hardware breakdown only when the functional 
breakdown and physical breakdown are identical and where none of the candidate items has an 
existing WUC already assigned. Some method must be used to correlate the items to the 
engineering drawings. The use of functional IPCs and physical IPCs and then mapping the two IPCs 
is encouraged. 
 
Failure definition. The contractor develops general statements of what constitutes a failure of the 
item in terms of performance parameters and allowable limits for each specified output. The 
contractor’s general statements must not conflict with any failure definitions specified by NAVAIR. 
 
Coordination of effort. Consideration is given to the requirements to perform and use the FMECA 
in support of a reliability program, maintainability program, safety program in accordance with 
MIL-STD 882, survivability and vulnerability program, maintenance planning program, fault 
diagnosis analysis in general, and other contractual provisions. The contractor identifies the program 
organization responsible for performing the FMECA and ensures that the FMECA results are used 
by other organizational elements to preclude duplication of effort. 
 
General procedure. FMECA is performed in accordance with the requirements specified in this 
guide  to systematically examine the system to the lowest indenture level specified by NAVAIR. 
The analysis identifies potential failure modes. When system definitions and functional descriptions 
are not available to the specified indenture level, the initial analysis is performed to the lowest 
possible indenture level to provide optimum results. When system definitions and functional 
definitions are complete, the analysis is extended to the specified indenture level. 
 
Contributing information. System definition requires a review of all descriptive information 
available on the system to be analyzed. The following is representative of the information and data 
required for system definition and analysis. 
 
Technical specifications and development plans. Technical specifications and development plans 
generally describe what constitutes and contributes to the various types of system failure. These 
state the system objectives and specify design and test requirements for operation, reliability, and 
maintainability. Detailed information in the plans provides operational and functional block 
diagrams showing the gross functions the system must perform for successful operation. Time 
diagrams and charts used to describe system functional sequence aid in determining the time-stress 
as well as feasibility of various means of failure detection and correction in the operating system. 
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Acceptable performance limits under specified operating and environmental conditions are given 
for the system and equipment items. Information for developing mission and environmental profiles 
describe the mission performance requirements in terms of functions describing the tasks to be 
performed and related to the anticipated environments for each mission phase and operating mode. 
Function-time relationships from which the time-stress relationship of the environmental conditions 
can be developed are presented. A definition of the operational and environmental stresses the 
system is expected to undergo, as well as failure definitions, will either be provided or must be 
developed. 
 
Trade-off study reports. These reports identify areas of marginal and state-of-the-art design and 
explain any design compromises and operating restraints agreed upon. This information aids in 
determining the possible and most probable failure modes and causes in the system. 
 
Design data and drawings. Design data and drawings identify each item and the item 
configuration that perform each of the system functions. System design data and drawings usually 
describe the system’s internal and interface functions beginning at system level and progressing to 
the lowest indenture level of the system. Design data includes either functional block diagrams or 
schematics that facilitate construction of reliability block diagrams. 
 
Reliability data. The determination of the possible and probable failure modes requires an analysis 
of reliability data on the item selected to perform each of the system internal functions. It is always 
desirable to use reliability data resulting from reliability tests run on the specific equipment to be 
used with the tests performed under the identical conditions of use. When such test data are not 
available, reliability data from predictions or from operational experience and tests performed under 
similar use conditions on items similar to those in the systems should be used. 
 
FMEA process. FMEA is initiated as an integral part of early design process of system functional 
assemblies and is updated to reflect design changes. Current FMEA analysis is a major 
consideration at each design review from preliminary through the final design. The analysis is used 
to assess high risk items and the activities underway to provide corrective actions. FMEA is also 
used to define special test considerations, quality inspection points, preventive maintenance actions, 
operational constraints, useful life, and other pertinent information and activities necessary to 
minimize failure risk. All recommended actions that result from FMEA are evaluated and formally 
dispositioned by appropriate implementation or documented rationale for no action.  
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The following discrete steps are used in performing an FMEA: 
 
1. Define the system  to be analyzed. Complete system definition includes identification of internal 
and interface functions, expected performance at all indenture levels, system restraints, and failure 
definitions. Functional narratives of the system should include descriptions of each mission in terms 
of functions which identify tasks to be performed for each mission, mission phase, and operational 
mode. Narratives should describe the environmental profiles, expected mission times and equipment 
utilization, and the functions and outputs of each item. 
 
2. Construct block diagrams. Functional and reliability block diagrams that illustrate the 
operation, interrelationships, and interdependencies of functional entities are obtained or constructed 
for each item configuration involved in the system’s use. All system interfaces are indicated. 
 
3. Identify all potential item and interface failure modes and define their effect on the immediate 
function or item, on the system, and on the mission to be performed. 
 
4. Evaluate each failure mode in terms of the worst potential consequences which may result and 
assign a severity classification category (see 4.4.3). 
 
5. Identify failure detection methods and compensating provisions for each failure mode. 
 
6. Identify corrective design or other actions required to eliminate the failure or control the risk. 
 
7. Identify effects of corrective actions or other system attributes, such as requirements for 
logistics support. 
 
8. Document the analysis and summarize the problems which could not be corrected by design and 
identify the special controls which are necessary to reduce failure risk. 
 
Severity classification. Severity classifications are assigned to provide a qualitative measure of the 
worst potential consequences resulting from design error or item failure. A severity classification is 
assigned to each identified failure mode and each item analyzed in accordance with the loss 
statements below. Where it may not be possible to identify an item or a failure mode according to 
the loss statements in the four categories below, similar loss statements based on loss of system 
inputs or outputs are developed and included in the FMECA ground rules for NAVAIR approval. 
Severity classification categories that are consistent with MIL-STD 882 severity categories are 
defined as follows: 
 

• Category I - Catastrophic - A failure that may cause death or weapon system loss (i.e., 
aircraft, tank, missile, ship) 

• Category II - Critical - A failure that may cause severe injury, major property damage, or 
major system damage that will result in mission loss. 

• Category III - Marginal - A failure that may cause minor injury, minor property damage, or 
minor system damage that will result in delay or loss of availability or mission degradation. 

• Category IV - Minor - A failure not serious enough to cause injury, property damage, or 
system damage, but that will result in unscheduled maintenance or repair. 
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FMECA Report. The results of the FMEA and other related analyses is documented in a report that 
identifies the level of analysis, summarizes the results, documents the data sources and techniques 
used in performing the analysis, and includes the system definition narrative, resultant analysis data, 
and worksheets. The worksheets are organized to first display the highest indenture level of analysis 
and then proceed down through decreasing indenture levels of the system. The ground rules, 
analysis assumptions, and block diagrams are included, as applicable, for each indenture level 
analyzed. Interim reports are made available at each design review to provide comparisons of 
alternative designs and to highlight the Category I and Category II failure modes, the potential 
single failure points, and the proposed design corrections. The final report shall reflect the final 
design and provide identification of the Category I and Category II failure modes and the single 
failure points which could not be eliminated from the design. 
 
Summary. The report contains a summary that provides the contractor’s conclusions and 
recommendations based upon the analysis. Contractor interpretation and comments concerning the 
analysis and the initiated or recommended actions for the elimination or reduction of failure risks 
are included. A design evaluation summary of major problems detected during the analysis is 
provided in the final report. A list of items omitted from the FMEA is included with rationale for 
each item’s exclusion. 
 
Reliability critical item lists. Reliability critical item lists extracted from the FMEA are included in 
the summary. The information provided for each item listed includes the following: 
 

• Item identification and FMEA cross-reference. 
• Description of design features that minimize the occurrence of failure for the listed item. 
• Description of tests accomplished that verify design features and tests planned at hardware 

acceptance or during operations and maintenance that would detect the failure mode 
occurrence. 

• Description of planned inspections to ensure hardware is being built to design requirements, 
and inspections planned during down-time or turnaround or during maintenance that could 
detect the failure mode or evidence of conditions that could cause the failure mode. 

• A statement relating to the history of this particular design or a similar design. 
• Description of the methods by which the occurrence of the failure mode is detected by the 

operator, and whether a failure of a redundant or alternative operating mode, when available, 
can be detected. 

• Rationale for not eliminating the related failure mode. 
 
Category I and Category II failure mode list. A list of all Category I (catastrophic) and Category 
II (critical) failure modes is provided. The information described above is provided for each 
Category I and Category II failure mode listed so that it will be possible to identify directly the 
FMEA entry and its related drawings and schematics. 
 
Single failure points list. A separate list of all single failure points is provided. The information 
described above is provided in the summary for each single failure point listed so that it is possible 
to identify directly the FMEA entry and its related drawings and schematics. The criticality 
classification for each single failure point is included in the listing. 
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DETAILED REQUIREMENTS 
 
Tasks. The detailed tasks for performing a FMEA and other related analyses follow. The tasks for 
the related analyses supplement and are dependent on performing an FMEA. 

FAILURE MODE AND EFFECTS ANALYSIS 
 
Purpose. The purpose of the FMEA Is to study the results or effects of item 
failure on system operation and to classify each potential failure according to 
its severity. 
 
Analysis approach. Variations in design complexity and available data will 
generally dictate the analysis approach to be used. There are two primary 
approaches for accomplishing an FMEA.  
 
One is the hardware approach that lists individual hardware items and 
analyzes their possible failure modes.  
 
The other is the functional approach that recognizes that every item is 
designed to perform a number of functions that can be classified as outputs. 
The outputs are listed and their failure modes analyzed.  
 
For complex systems, a combination of the functional and hardware 
approaches may be considered. FMEA may be performed as a hardware 
analysis, a functional analysis, or a combination analysis and may be 
initiated at either the highest indenture level and proceed through decreasing 
indenture levels (top-down approach) or at the part or assembly level and 
proceed through increasing indenture levels (bottom-up approach) until the 
FMEA for the system is complete. 
 
Hardware approach. The hardware approach is normally used when 
hardware items can be uniquely identified from schematics, drawings, and 
other engineering and design data. The hardware approach is normally used 
in a part level up fashion (bottom-up approach); however, it can be initiated 
at any level of indenture and progress in either direction. Each identified 
failure mode is assigned a severity classification that will be used during 
design to establish priorities for corrective actions. 
 
Functional approach. The functional approach is normally used when 
hardware items cannot be uniquely identified or when system complexity requires analysis from the 
initial indenture level downward through succeeding indenture levels. The functional approach Is 
normally used in an initial indenture level down fashion (top-down approach); however, it can be 
initiated at any level of indenture and progress In either direction. Each identified failure mode is 
assigned a severity classification that will be used during design to establish priorities for corrective 
actions. 
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Failure mode severity classification. Severity classifications are assigned to each failure mode and 
each item to provide a basis for establishing corrective action priorities.  
 
First priority is given to the elimination of the identified Category I (catastrophic) and Category II 
(critical) failure modes. Where the loss of input or output at a lower indenture level is critical to the 
operational success of a higher indenture level, action is taken to eliminate or control the identified 
failure modes. When identified Category I and Category II failure modes cannot be eliminated or 
controlled to levels acceptable to the NAVAIR, alternative controls and recommendations are 
presented to NAVAIR. 
 
Procedure. Each single item failure, as its effects are analyzed, is to be considered the only failure 
in the system. Where a single item failure is non-detectable, the analysis is extended to determine 
the effects of a second failure, which in combination with the first undetectable failure, could result 
in a catastrophic or critical failure condition. Passive and multiple failures that may result in 
catastrophic or critical conditions are also identified. When safety, redundant, or back-up items 
exist, failure assumptions are broadened to include the failure conditions that resulted in the need for 
the safety, redundant, or back-up item. Design changes or special control measures are identified 
and defined for all catastrophic (Category I) and critical (Category II) failure modes. All single 
failure points identified during the analyses are uniquely identified on the FMEA worksheets to 
maintain visibility of these failure modes. 
 
FMEA Steps 
1. System definition (Block Tab 5-1). 
The first step in performing the FMEA is to define the system to be 
analyzed. Functional narratives are developed for each mission, 
mission phase, and operational mode and include statements of 
primary and secondary mission objectives. The narratives include 
system and part descriptions for each mission phase and operational mode, expected mission times 
and equipment utilization, functions and output of each item, and conditions that constitute system 
and part failure. 
 
Mission functions and operational modes.  
The system definition includes descriptions of each mission in terms of functions that identify the 
task to be performed and the functional mode of operation for performing the specific function. 
Mission functions and operational modes are identified starting at the highest system level and 
progressing to the lowest indenture level to be analyzed. When more than one method of performing 
a particular function is available, the alternative operational modes are identified. All multiple 
functions utilizing different equipment or groups of equipment also are identified. The functions and 
outputs for each indenture level also may be presented in a function-output list or in narrative form. 

 
Environmental profiles.  
The environmental profiles that present the anticipated environmental conditions for each mission 
and mission phase are defined. When a system will be used in more than one environment each 
different environmental profile is described. The intended use, through time, of the system and its 
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equipment is developed from the mission time statements for each environmental profile. The use 
time-environment phasing is used in determining the time-stress relationships and the feasibility of 
failure detection methods and compensating provisions in the operating system. 

 
Mission time.  
A quantitative statement of system function-time requirements is developed and included in the 
system definition. Function-time requirements are developed for items that operate in different 
operational modes during different mission phases and for items that function only if required. 

Construct Block Diagrams (Block Tab 5-2).  
Block diagrams that illustrate the operation, interrelationships, and 
interdependencies of functional entities of a system are constructed 
to provide the ability for tracing failure mode effects through all 
levels of indenture. Both functional and reliability block 
diagrams are required to show the functional flow sequence 
and the series dependence or independence of functions and 
operations.  
 
Block diagrams may be constructed in conjunction with or 
after defining the system and present the system as a breakdown of its major functions. More than 
one block diagram is usually required to display alternative modes of operation, depending on the 
definition established for the system. All inputs and outputs of the item as a whole are shown on the 
diagram and clearly labeled. Each block is designated by a consistent and logical item number that 
reflects the functional system breakdown order. A uniform numbering system developed in 
functional system breakdown order is required to provide traceability and tracking through all levels 
of indenture. The NAVAIR WUC Guide for Aeronautical Equipment provides an example of a 
uniform numbering system for aeronautical equipment that can be used as a guide in the 
development of a consistent and logical identification code for block diagrams.  
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Functional block diagrams.  
A functional block diagram illustrates the operation and interrelationships between functional 
entities of a system as defined in engineering data and schematics. 
 
A functional block diagram provides a functional flow sequence for the system and each indenture 
level of analysis and present hardware indenture and can be used for both hardware and functional 
method FMEAs. Accepted procedures and techniques for developing major function diagrams may 
be used for guidance in developing functional block diagrams. 
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Reliability block diagrams.  
A reliability block diagram defines the series dependence or independence of all functions of a 
system or functional group for each life-cycle event. The reliability block diagram provides 
identification of function interdependencies for the system and can be used for a functional method 
FMEA. MIL-HDBK 756 procedures illustrate a method that may be used to develop reliability 
block diagrams. 
 
FMEA worksheet.  
The documentation of the FMEA is the next step and is accomplished by completing the columns of 
an approved FMEA worksheet. 

 
Identification number.  
A serial number or other reference designation identification number is assigned for traceability 
purposes and entered on the worksheet. A uniform identification code is used to provide consistent 
identification of system functions an equipment and provide complete visibility of each failure 
mode and its relationship to the system function identified in the applicable block diagram. 

 
Item functional identification.  
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The name or nomenclature of the item or system function being analyzed for failure mode and 
effects is listed. Schematic diagram symbols or drawing numbers are used to properly identify the 
item or function. 

 
2. Functions.  
A concise statement of the functions performed by the hardware item is listed. This includes both 
the inherent function of the part and its relationship to interfacing items. 

 
3. Failure modes and effects (Block Tab 5-3). 
All predictable failure modes for each indenture level analyzed 
are identified and described. Potential failure modes are 
determined by examination of item outputs and functional 
outputs identified in applicable block diagrams and 
schematics. Failure modes of the individual item function are 
postulated on the basis of the stated requirements in the system 
definition narrative and the failure definitions included in the 
ground rules. The most probable causes associated with the 
postulated failure mode are identified and described. Since a 
failure mode may have more than one cause, all probable 
independent causes for each failure mode are identified and described. The failure causes within the 
adjacent indenture levels are considered. For example, failure causes at the third indenture level are 
considered when conducting a second indenture level analysis. Where functions shown on a block 
diagram are performed by a replaceable module in the system, a separate FMEA is performed on 
the internal functions of the module, viewing the module as a system. The effects of possible failure 
modes in the module Inputs and outputs describe the failure modes of the module when it Is viewed 
as an item within the system. To assist in ensuring that a complete analysis is performed, each 
failure mode and output function must, as a minimum, be examined in relation to the following 
typical failure conditions: 
 

• Premature operation. 
• Failure to operate at a prescribed time. 
• Intermittent operation. 
• Failure to cease operation at a prescribed time. 
• Loss of output or failure during operation. 
• Degraded output or operational capability. 
• Other unique failure conditions, as applicable, based on system characteristics and 

operational requirements or constraints. 
 
Mission phase/operational mode.  
A concise statement of the mission phase and operational mode in which the failure occurs. Where 
sub-phase, event, or time can be defined from the system definition and mission profiles, the most 
definitive timing information should also be entered for the assumed time of failure occurrence. 
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3. (Continued) Failure effect (Block Tab 5-3).  
Please note that the diagram on the right is the same diagram 
that is used to identify "Failure modes and effects" in step 4 
above. The consequences of each assumed failure mode on 
item operation, function, or status is identified, evaluated, and 
recorded. Failure effects focus on the specific block diagram 
element that is affected by the failure under consideration. 
The failure under consideration may impact several indenture 
levels in addition to the indenture level under analysis; 
therefore, “local,” “next higher level,” and “end” effects are 
evaluated. Failure effects also consider the mission 
objectives, maintenance requirements, and personnel and system safety. 
 
Local effects. 
Local effects concentrate specifically on the impact an assumed failure mode has on the operation 
and function of the item in the indenture level under consideration. The consequences of each 
postulated failure affecting the item is described along with any second-order effects which result. 
The purpose of defining local effects is to provide a basis for evaluating compensating provisions 
and for recommending corrective actions. It is possible for the “local” effect to be the failure mode 
itself. 

 
Next higher level.  
Next higher level effects concentrate on the impact an assumed failure has on the operation and 
function of the items in the next higher indenture level above the indenture level under 
consideration. The consequences of each postulated failure affecting the next higher indenture level 
are described. 

 
End effects.  
End effects evaluate and define the total effect an assumed failure has on the operation, function, or 
status of the uppermost system. The end effect described may be the result of a double failure. For 
example, failure of a safety device may result in a catastrophic end effect only in the event that both 
the prime function goes beyond limit for which the safety device is set and the safety device fails. 
Those end effects resulting from a double failure are indicated on the FMEA worksheets. 

4. Severity classification (Block Tab 5-4).  
A severity classification category is assigned to each failure 
mode and item according to the failure effect. The effect on 
the functional condition of the item under analysis caused by 
the loss or degradation of output is identified so the failure 
mode effect will be properly categorized. For lower levels of 
indenture where effects on higher indenture levels are 
unknown, a failure’s effect on the indenture level under 
analysis is described by the severity classification categories. 
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Severity classification categories that are consistent with MIL-STD 882 severity categories are 
defined as follows: 
 

• Category I - Catastrophic - A failure that may cause death or weapon system loss (i.e., 
aircraft, tank, missile, ship) 

• Category II - Critical - A failure that may cause severe injury, major property damage, or 
major system damage that will result in mission loss. 

• Category III - Marginal - A failure that may cause minor injury, minor property damage, or 
minor system damage that will result in delay or loss of availability or mission degradation. 

• Category IV - Minor - A failure not serious enough to cause injury, property damage, or 
system damage, but that will result in unscheduled maintenance or repair. 

5. Failure detection methods (Block Tab 5-5).  
A description of the methods by which occurrence of the failure 
mode is detected by the operator is recorded. The failure 
detection means, such as visual or audible warning devices, 
automatic sensing devices, sensing instrumentation, other unique 
indications, or none are identified. 
 
Other indications.  
Descriptions of indications that are evident to an operator that a system has malfunctioned or failed, 
other than the identified warning devices, are recorded. Proper correlation of a system malfunction 
or failure may require identification of normal indications as well as abnormal indications. If no 
indication exists, identify if the undetected failure will jeopardize the mission objectives or 
personnel safety. If the undetected failure allows the system to remain in a safe state, a second 
failure situation should be explored to determine whether or not an indication will be evident to an 
operator. Indications to the operator should be described as follows: 
 
Normal.  
An indication that is evident to an operator when the system or equipment is operating normally. 
 
Abnormal.  
An indication that is evident to an operator when the system has malfunctioned or failed. 
 
Incorrect.  
An erroneous indication to an operator due to the malfunction or failure of an indicator (i.e., 
instruments, sensing devices, visual or audible warning devices, etc.). 
 
Isolation.  
Describe the most direct procedure that allows an operator to isolate the malfunction or failure. An 
operator will know only the initial symptoms until further specific action is taken such as 
performing a more detailed built-in-test (BIT). The failure being considered in the analysis may be 
of lesser importance or likelihood than another failure that could produce the same symptoms and 
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this must be considered. Fault isolation procedures require a specific action or series of actions by 
an operator, followed by a check or cross reference either to instruments, control devices, circuit 
breakers, or combinations thereof. This procedure is followed until a satisfactory course of action is 
determined. 

6. Compensating provisions (Block Tab 5-6).  
The compensating provisions, either design provisions or operator 
actions, that circumvent or mitigate the effect of the failure is 
identified and evaluated. This step is required to record the true 
behavior of the item in the presence of an internal malfunction or 
failure. 
 
Design provisions.  
Compensating provisions that are features of the design at any indenture level that will nullify the 
effects of a malfunction or failure, control, or deactivate system items to halt generation or 
propagation of failure effects, or activate backup or standby items or systems are described. Design 
compensating provisions include: 
 
Redundant items  
that allow continued and safe operation. 
 
Safety or relief devices  
such as monitoring or alarm provisions which permit effective operation or limits damage. 
 
Alternative modes of operation  
such as backup or standby items or systems. 
 
Operator actions.  
Compensating provisions that require operator action to circumvent or mitigate the effect of the 
postulated failure are described. The compensating provision that best satisfies the indications 
observed by an operator when the failure occurs is determined. This may require the investigation of 
an interface system to determine the most correct operator actions . The consequences of any 
probable incorrect actions by the operator in response to an abnormal indication should be 
considered and the effects recorded. 
 
Remarks.  
Any pertinent remarks pertaining to and clarifying any other column in the worksheet line are noted. 
Notes regarding recommendations for design improvements are recorded and further amplified in 
the FMECA report. This entry also may include a notation of unusual conditions, failure effects of 
redundant items, recognition of particularly critical design features or any other remarks that 
amplify the line entry. Since it is improbable that all failure modes in Category I and Category II 
can be designed out, information is provided that other reasonable actions and considerations are or 
have been accomplished to reduce occurrence of a given failure mode and provide a qualitative 
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basis or rationale for acceptance of the design. The rationale for acceptance of Category I and 
Category II failure modes address the following: 
 
Design.  
Those features of the design that relate to the identified failure mode that minimize the occurrence 
of the failure mode; i.e., safety factors, parts derating criteria. 

 
Test.  
Those tests accomplished that verify the design features and tests at hardware acceptance or during 
ground turnaround or maintenance that would detect the failure mode occurrence. 

 
Inspection.  
The inspection accomplished to ensure that the hardware is being built to the design requirements 
and the inspection accomplished during turnaround operations or maintenance that would detect the 
failure mode or evidence of conditions that could cause the failure mode. 
 
History.  
A statement of history relating to this particular design or a similar design. 

7. Document Results (Block Tab 5-7).  
The following details are to be specified in the appropriate 
contractual documents: 
 

• Indenture level. 
• FMECA Report should be specified when deliverable 

data is desired. 
• FMECA SAS 

- Engineering MTBF 
- Safety Hazard Severity Code 
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FMECA—MAINTAINABILITY INFORMATION (FMECA-MI) 
 
Purpose. The purpose of the FMECA MI analysis is to provide 
early criteria for maintenance planning, test planning, inspection 
and checkout requirements, and to identify maintainability 
design features requiring corrective action. 
 
Application. FMECA-MI analysis supplements the FMEA and 
is not imposed without imposition of FMEA. 
 
Planning. Planning for FMECA-MI analysis includes the 
contractor’s procedures for ensuring the coincident use of this 
analysis when Maintenance Planning analysis is required by 
contract. 
 
FMECA-MI worksheet. Documentation of maintainability 
information is accomplished by completing the approved 
FMECA-MI worksheet. Completed worksheets are included in 
the FMECA report, following the FMEA worksheet for the same 
indenture level. The following information is the same as that 
given in the FMEA worksheet and is transferred to the FMECA-
MI worksheet: 
 

• Identification number 
• Item/functional identification 
• Function 
• Failure modes and causes 
• Failure effects (local, next higher level, end) 
• Severity classification 

8. FMECA-MI Steps (Block Tab 5-8). 

9. Failure predictability (Block Tab 5-9).  
Enter information on known incipient failure indicators (e.g., operational performance variations) 
that are peculiar to the item failure trends and permit predicting failures in advance. When a failure 
is predictable in advance, describe the data that must be collected, how it will be used to predict 
failure, and identify any tests or inspections that may be accomplished to detect evidence of 
conditions which could cause the failure mode. 

10. Failure detection means (Block Tab 5-10).  
Identify how each failure mode will be detected by the organizational level maintenance technician 
and to what indenture level they will be localized. Describe the method by which ambiguities are 
resolved when more than one failure mode causes the same failure indication. Describe any 
monitoring or warning device that will provide an indication of impending failure and any planned 
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tests or inspections that could detect occurrence of the failure mode. Identify to what indenture level 
failures can be isolated by the use of built-in-test features and indicate when ancillary test equipment 
will be required for fault isolation. 
 

11. Basic maintenance actions (Block Tab 5-11).  
Describe the basic actions that, in the analyst’s judgement, must be taken by the maintenance 
technician to correct the failure. Identify the special design provisions for modular replacement and 
the probable adjustment and calibration requirements following repair. 

Remarks.  
Any pertinent remarks pertaining to and clarifying any other columns are noted. Notes regarding 
recommendations for design improvement are recorded and further amplified in the FMECA report. 

Ordering data.  
The following details are specified in the appropriate contractual documents: 
 

• FMEA. 
• Maintenance Planning analysis. 
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LMI WORKSHEET 1 
 

SUPPORTABILITY ANALYSIS SUMMARY 
FAILURE MODES, EFFECTS, AND CRITICALITY ANALYSIS (FMECA) 

 
 
SUMMARY TITLE: FAILURE MODES, EFFECTS AND CRITICALITY ANALYSIS (FMECA)  

SPECIFIC INSTRUCTIONS: The Failure Modes, Effects and Criticality Analysis (FMECA) is an 
essential function in design from concept through development.  To be effective, the FMECA must be 
iterative to correspond with the nature of the design process itself.  A properly performed FMECA is 
invaluable to those who are responsible for making decisions regarding the feasibility and adequacy of a 
design approach. 
 
The contractor shall perform FMECA in accordance with SAE JA1000 Requirement R2 Activity 4.2.2 and 
SAE JA1000-1 Reliability Method A.10 
 
The contractor shall conduct preliminary FMECA tasks on the AAG, using the functional, top-down, 
qualitative analysis approach.  The FMECA shall be performed down to, and including, failure modes of 
lowest functional entities.  The FMECA tasks shall be performed to achieve a broad scope of analytical 
results that completely identify and classify all functional and interface potential failure modes.  Each 
identified functional failure mode shall be evaluated in terms of the worst potential consequential effects, 
which could result from that failure mode. 
 
The contractor shall conduct final refined FMECA tasks on the AAG, using the hardware, top-down, 
quantitative analysis approach.  The FMECA shall be performed down to, and including, failure modes of 
lowest replaceable hardware items and software commands.  The FMECA tasks shall be performed to 
achieve a broad scope of analytical results that completely identify and classify all hardware item, software, 
and interface potential failure modes.  Each identified failure mode shall be evaluated in terms of the worst 
potential consequential effects, which could result from that failure mode. 
 
The scope of analytical results shall also provide all qualitative and quantitative data and information 
required for inputs to other R&M analyses/tasks, and inputs to logistics related tasks, databases, and 
documents including (but not limited to) Maintenance Planning Analysis, Level of Repair Analysis, etc. 
 
All FMECA task results shall be documented in the AAG LMI Database for government access and 
extraction.    
 
SAE ARP 926, SAE AIR4845, SAE J1739, SAE ARP 1834, and/or SAE ARP5580 shall be used for 
guidance in performing the FMECA analysis and tasks. 
 
The FMECA shall consists of three parts: 
 

1. First part contains FMECA, criticality analysis, maintainability information, damage mode and effects 
analysis, and minimum equipment listing information. 

 
2. Second part is the criticality analysis information which is a listing in descending order of each item's 



NAVAIR 00-25-406 

 255 

computed criticality or failure mode criticality number by SHSC.  This part is selectable by SHSC(s) 
and failure mode criticality numbers greater than a selected value.  This part should be used to identify 
candidates for RCM analysis or designs reviews.  

 
3. Third part is the failure analysis summary which consists of the failure modes and failure rates of each 

repairable item.  The report should be used to identify failure modes which impact item criticality 
number and SHSC assignment. 

 
If part 1 of this report is selected, enter the SHSC (1,2,3,4) of the failure modes which are of interest.  If the 
SHSC field is left blank, then only SHSCs 1 and 2 will be considered.  A selection must be made for either 
minimum Failure Probability Level or minimum Failure Mode Criticality Number.  If, both are selected, 
Failure Probability Level will be disregarded. 
 
Parts 1 and 3, Item Criticality Number (Cr) and Failure Mode Criticality Number (Cm) is calculated using 
formulas contained in locally assigned DPD#  F014 and F052. 
  
In Part 3, an edit check is made on this report to ensure that the sum of the failure mode ratios never exceeds 
1.00 for a given ICP.  If this occurs, an "***" will be printed out under the Failure Mode Ratio header.  
 
When failure rate is reported, it is preceded by (M), (P), (A), or (C) to indicate measured, predicted, allocated, 
and comparative analysis values, respectively.  Where a measured value has not been entered, the report will 
default to the predicted, than allocated, and finally comparative analysis.  If part 2, overflows of Reference 
Number exceeding 16 positions are printed on the next line immediately below the first position of the 
Reference Number. 
 
Part 1 of the report is sequenced by ascending IPCs, FMIs, MPCs, than SHSCs.  Part 1 shall be produced 
once for each IPC AIPC combination  which  falls within the select range.  
Part 2 is sequenced by ascending values of Failure Probability Level, than IPC.    
Part 3 is sequenced by ascending values of  IPCs.     
 
Header data: (included on each of the three parts) 
 
Data defined in the LMI: 
DPD# 0030  Alternate Indentured Product Code (AIPC) 
DPD# 0270  End Item Acronym Code (EIAC) 
DPD# 0380  Indentured Product Code (IPC) 
DPD# 0480  Item Name 
DPD# 1180  Service Designator Code (SER) 
DPD# 1560  Usable on Code (UOC) 
 
Additional data required on Header Data, not defined in the LMI: 
DPD# F036  IPC Type 
Date of Initial Submission 
Page Number 
Requestor Name 
RPT  PR (Selected) 
SHSC (Selected) 
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Start IPC 
Stop IPC 
Title 
 
PART I - FMECA Worksheet Summary 
 
Data defined in the LMI: 
DPD# 0270  End Item Acronym Code (EIAC) 
DPD# 0480  Item Name 
DPD# 0630  Mean Time Between Failures (MTBF) 
DPD# 0870  Provisioning Contract Control Number (PCCN) 
DPD# 1060  Reference Number Category Code 
DPD# 1180  Service Designator Code (SER) 
DPD# 1560  Usable on Code (UOC) 
 
Data not defined in the LMI: 
DPD# A005  Failure Mode Ratio 
DPD# A006  Failure Rate (FR) 
DPD# A008  Item Functions 
DPD# A019  Task Code 
DPD# F001  Additional Reference Number 
DPD# F007  Compensating Design Provisions 
DPD# F008  Compensating Operator Actions Provisions 
DPD# F009  Engineering Failure Mode Mean Time Between Failure 
DPD# F010  Engineering Failure Mode MTBF Measurement Base 
DPD# F011  Failure Cause 
DPD# F012  Failure Effect Probability 
DPD# F013  Failure Mode and RCM Narrative Code 
DPD# F014  Failure Mode Criticality Number 
DPD# F015  Failure Mode Detection Method 
DPD# F016  Failure Mode Indicator 
DPD# F018  Failure Mode Predictability 
DPD# F019  Failure Mode Remarks 
DPD# F021  Failure Probability Level 
DPD# F022  Failure Rate Data Source 
DPD# F023  Failure Rate MB 
DPD# F024  Failure/Damage Mode  
DPD# F025  Failure/Damage Mode Effect, End Effect 
DPD# F026  Failure/Damage Mode Effect Local 
DPD# F027  Failure/Damage Mode  Effect Next Higher 
DPD# F036  IPC Type 
DPD# F037  Logistics Consideration Code 
DPD# F038  Mission Phase Code   
DPD# F040  Mission Phase Operational Mode   
DPD# F043  Operating Time 
DPD# F044  Operating Time MB 
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DPD# F049  RAM Characteristics Narrative Code 
DPD# F050  RAM Indicator Code 
DPD# F052  RAM Item Criticality Number 
DPD# F053  RAM Logistics Considerations 
DPD# F054  RAM Minimum Equipment List Narrative 
DPD# F055  RAM SHSC 
DPD# F062 Safety Hazard Severity Code  (SHSC) 
DPD# F064  Task Requirements Alternate IPC 
DPD# F065  Task Requirements IPC 
 
PART II – Criticality Analysis Summary  
 
Data defined in the LMI: 
DPD# 0030  Alternate Indentured Product Code (AIPC) 
DPD# 0140  Cage Code 
DPD# 0380  Indentured Product Code (IPC) 
DPD# 1050  Reference Number 
 
Data not defined in the LMI: 
DPD# F021 Failure Probability Level 
DPD# F016 Failure Mode Indicator 
DPD# F022 Failure Rate Data Source 
DPD# F067 TM Functional Group Code 
 
PART III – Failure Mode Analysis Summary  
 
Data defined in the LMI: 
DPD# 0030  Alternate Indentured Product Code (AIPC) 
DPD# 0380  Indentured Product Code (IPC) 
 
Data not defined in the LMI: 
DPD# A005  Failure Mode Ratio 
DPD# A006  Failure Rate 
DPD# F012  Failure Effect Probability 
DPD# F014  Failure Mode Criticality 
DPD# F016  Failure Mode Indicator 
DPD# F023  Failure Rate Measurement Base 
DPD# F043  Operating Time 
DPD# F044  Operating Time Measurement Base 
DPD# F043  RAM Indicator Code 
DPD# F038  Mission Phase Code 
DPD# F062  Safety Hazard Severity Code 
DPD# F067  Technical Manual Functional Group Code 
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ATTACHMENT 1 - LMI WORKSHEET 1 
 

LMI DATA PRODUCT 
FAILURE MODES, EFFECTS AND CRITICALITY ANALYSIS (FMECA) 

DPD 
DATA PRODUCT TITLE 

SELECT ADDITIONAL INFO DATA IN LMI SPECIFICATION 
0030 Alternate IPC Code (AIPC) X  
0140 Cage Code X  
0270 End Item Acronym Code (EIAC) X Only one entry required 
0380 Indentured Product Code (IPC) X  
0480 Item Name X  
0630 Mean Time Between Failures (MTBF) X  
0650 Measurement Base (MB) X  
0870 Provisioning Contract Control Number X Only one entry required 
1050 Reference Number  X  
1060 Reference Number Category Code  X  
1180 Service Designator Code (SER) X Only one entry required 
1560 Usable On Code (UOC) X  
DPD DATA PRODUCT TITLE SELECT ADDITIONAL INFO 

Locally 
Assigned DATA NOT DEFINED IN LMI SPECIFICATION   

A003 Conversion Factor X See SAS MP attachment 
A005 Failure Mode Ratio X See SAS MP attachment 
A006 Failure Rate (FR) X See SAS MP attachment 
A008 Item Functions X See SAS MP attachment 
A009 Maintenance Concept X See SAS MP attachment 
A011 Maintenance Plan Rationale X See SAS MP attachment 
A019 Task Code X See SAS MP attachment 
F001 Additional Reference Number X  
F002 Annual Operating Requirement Indentured Product Code X  
F003 AOR Additional IPC X  
F004 AOR IPC Type X  
F005 ARN Reference Number Category Code X  
F006 ARN Reference Number Variation Code X  
F007 Compensating Design Provisions X  
F008 Compensating Operator Actions Provisions X  
F009 Engineering Failure Mode Mean Time Between Failure X  
F010 Engineering Failure Mode MTBF Measurement Base X  
F011 Failure Cause X  
F012 Failure Effect Probability X  
F013 Failure Mode and RCM Narrative Code X  
F014 Failure Mode Criticality Number X  
F015 Failure Mode Detection Method X  
F016 Failure Mode Indicator X  
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F017 Failure Mode Narrative X  
F018 Failure Mode Predictability X  
F019 Failure Mode Remarks X  
F020 Failure Mode Task (FMT) IPC X  
F021 Failure Probability Level X  
F022 Failure Rate Data Source X  
F023 Failure Rate MB X  
F024 Failure/Damage Mode  X  
F025 Failure/Damage Mode Effect, End Effect X  
F026 Failure/Damage Mode Effect Local X  
F027 Failure/Damage Mode  Effect Next Higher X  
F028 FMI MPC Characteristics Narr. Text Sequencing Code X  
F029 FMI MPC Characteristics Narrative X  
F030 FMI MPC Characteristics Narrative Code X  
F031 FMT Alternate IPC X  
F032 FMT Failure Mode Indicator X  
F033 Functional Alternate IPC X  
F034 Functional IPC Type X  
F035 Functional IPC X  
F036 IPC Type X  
F037 Logistics Consideration Code X  
F038 Mission Phase Code   X  
F040 Mission Phase Operational Mode   X  
F041 MTBF Operational X  
F042 MTBF Operational MB X  
F043 Operating Time X  
F044 Operating Time MB X  
F045 Physical Alternate IPC X  
F046 Physical IPC Type X  
F047 Physical IPC X  
F048 RAM Characteristics Narrative X  
F049 RAM Characteristics Narrative Code X  
F050 RAM Indicator Code X  
F051 RAM Indicator X  
F052 RAM Item Criticality Number X  
F053 RAM Logistics Considerations X  
F054 RAM Minimum Equipment List Narrative X  
F055 RAM SHSC X  
F056 Redesign Considerations X  
F057 Referenced Alternate IPC  X  
F058 Referenced EIAC X  
F059 Referenced IPC X  
F060 Referenced IPC Type X  
F061 Referenced Task Code X  
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F062 Safety Hazard Severity Code  (SHSC) X  
F063 Task AOR Measurement Base X  
F064 Task Requirements Alternate IPC X  
F065 Task Requirements IPC X  
F066 Task Type X  
F067 TM Functional Group Code X  
F068 UOC Item Alternate IPC X  
F069 UOC Item IPC Type X  
F070 UOC Item IPC X  
F071 UOC System/ EI AIPC X  
F072 UOC System/ EI IPC X  
F073 UOC System/ EI IPC Type X  
 
 

The following are definitions for the Data Product Deliverables (DPDs) not defined 
in the LMI specification. 
 
F001.  ADDITIONAL REFERENCE NUMBER (ARN)                                             32X L- 
 
A drawing or interchangeable reference number related to the reference number of the item under 
analysis. Only those ARNs that are known and available as a result of the contractor's design and 
production experience should be provided. This requirement is not intended to burden the contractor 
with the additional work load of searching for ARNs. When more than one manufacturer's reference 
number identifies a single design item, the additional reference number(s) which have been validated by 
the contractor as completely interchangeable for the specific application and whose use will not 
invalidate the end item warranty shall be furnished. 
 
F002.  AOR INDENTURED PRODUCT CODE  (AOR IPC)                           18XL– 
 
An IPC required to identify the AORs measurement base (see also DPD# 0380). 
 
F003.  AOR ALTERNATE IPC  (AOR AIPC)                                                          2 N L -  
 
An ALC against which the AORs are documented (see also DPD# 0030). 
 
F004.  AOR IPC TYPE                                                                                                       1 A F 
 
An IPC-TYPE against the AORs (see also locally assigned DPD# F036).                                        
 
F005.  ARN REFERENCE NUMBER CATEGORY CODE (RNCC)                        1 X F - 
 
A code assigned to the reference number to indicate the category or relationship of the number to an 
NSN or another reference number (for applicable codes see DOD 4l00.38-M). 
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F006. ARN REFERENCE NUMBER VARIATION CODE (RNVC)                           1 N F - 
 
A code assigned to a reference number to indicate that the cited number is item identifying, is not item 
identifying or is a reference number for information only (for applicable codes see DOD 4l00.38-M). 
 
F007. COMPENSATING DESIGN PROVISIONS                                                     65 X - 
 
If the Failure Mode Indicator Mission Phase Characteristics Narrative Code is (A), then this table 
describes Compensating Design Provisions.  
 
Compensating Design Provisions-a narrative description identifying design provisions which 
circumvent or mitigate the effects of the failure. A record of the true behavior of the item in the 
presence of an internal malfunction or failure. Features of the design at any indenture level that will 
nullify the effects of a malfunction or failure, control or deactivation system items to halt generation or 
propagation of failure effects, or activate backup or standby items or systems. Redesign compensating 
provisions include: 
 
Redundant items that allow continued and safe operation. 
 
Safety or relief devices such as monitoring or alarm provisions which permit effective operation or limit 
damage. 
 
Alternate models of operation such as backup or standby items or systems 
 
F008. COMPENSATING OPERATOR ACTION PROVISIONS                            65 X L - 
 
If the Failure Mode Indicator Mission Phase Characteristics Narrative Code is (B), then this table 
describes Compensating Operator Action Provisions.  
 
Compensating Operator Action Provisions-a narrative description describing operator actions to 
circumvent or mitigate the effect of the postulated failure. Describes the compensating provision that 
best satisfies the indication(s) observed by an operator when the failure occurs, and the consequences of 
any probable incorrect action(s) by the operator in response to an abnormal indication. 
 
F009.  ENGINEERING FAILURE MODE MTBF (EFM-MTBF)                             10D - - 
 
That portion of an item's MTBF  that is attributable to an Engineering Failure Mode (Failure Cause-see 
locally assigned DPD# F011).  EFM-MTBF may be calculated by the following formula: 

 
Where: 

FMR  =  Failure Mode Ratio for the particular failure mode under analysis. 
FR  =  Failure Rate for the LCN/ALC item under analysis. 

 

FRFMR
MTBFEFM

×
=−

1
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MTBF (see also DPD# 0630) 
 
MTBF is documented as both technical and operational characteristics. Technical parameters reflect the 
technical reliability that the system/ equipment must demonstrate. In determining these parameter 
values, all failures and resultant actions to restore the item (e.g., a broken tail light is a technical, but not 
operational characteristic). Operational parameters reflect operational reliability and maintainability 
characteristics that the system must demonstrate. Only operational mission failures and the resultant 
tasks are included (e.g., engine failure will result in mission abort which is both an operational and 
technical failure). 
 
FAILURE MODE RATIO (see locally assigned DPD# A005). 
 
FAILURE RATE (see locally assigned DPD# A006). 
 
F010.   ENGINEERING FAILURE MODE MTBF MEASUREMENT BASE             1A F - 
 
An MB for the engineering failure mode MTBF (see DPD#  0650). 
 
F011.   FAILURE CAUSE                                                                                           65 X- - 
 
All probable independent causes for each failure mode shall be identified and described. The failure 
causes within adjacent indenture levels shall be considered. For example, failure causes at the third 
indenture level shall be considered when conducting a second indenture level analysis.  
 
F012.  FAILURE EFFECT PROBABILITY                                                       3NR 2 
 
The values are the conditional probability that the failure effect will result in the assigned Safety Hazard 
Severity Code(see note 40) given that the failure mode occurs. The values represent the analyst's 
judgment as to the conditional probability the loss  will occur, and are quantified in general accordance 
with the following: 
 

Failure Effect Value 
Actual loss l.00 
Probable loss 0.l0 to l.00 
Possible loss 0.00 to 0.l0 
No effect 0.00  
 

F013.   FAILURE MODE AND RCM NARRATIVE CODE                          1 A F -  
 

A code that indicates the failure mode and RCM narrative. 
 
Failure/Damage Mode Effect end Effect (see locally assigned DPD# F025)          Code A 
Failure/Damage Mode Effect Local (see locally assigned DPD#  F026)               Code B 
Failure/Damage Mode Effect Next Higher (see locally assigned DPD#  F027)    Code C 
Failure Cause (see locally assigned DPD#  F011)                                                 Code D 
Failure/Damage Mode (see locally assigned DPD#  F024)                                    Code E 
Failure Mode Detection Method  (see locally assigned DPD#  F015)                    Code F 
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Failure Mode Predictability (see locally assigned DPD#  F018)                             Code G 
Failure Mode Remarks (see locally assigned DPD#  F019)                                   Code H 
Redesign Recommendations (see locally assigned DPD#  F056)                         Code I 
RCM Age Exploration                                                                                              Code J  

                                                                                                                                                   
Narrative information stating or describing that an item needs to be considered for age exploration.  
 
RCM Reasoning                                                                                                       Code K 
                  
A narrative describing the reasoning behind the RCM logic results and disposition choices.  
RCM Redesign Recommendations                                                                         Code L  
 
A narrative of either system or reliability centered maintenance (RCM) redesign considerations. 
 
System Redesign. A narrative description identifying recommended design changes, disposition of each 
recommendation, and the results of each recommendation for which analysis indicates a redesign might 
be warranted. Shall include appropriate feasibility and cost benefit analysis results performed to validate 
the redesign recommendations. 
 
RCM Redesign. A narrative description identifying recommended design changes, that come from the 
RCM analysis, the disposition of each recommendation and results of each recommendation for which 
analysis indicates a redesign might be warranted. Shall include appropriate feasibility and cost benefit 
analysis results performed to validate the redesign recommendations. 
 
F014. FAILURE MODE CRITICALITY NUMBER (Cm)                                          l0 D - - 
 
Cm is that portion of the criticality number for an item, which accounts for a specific one of its failure 
modes under a particular severity classification. For a particular severity classification and operational 

phase, the Cm for a failure mode may be calculated with the following formula: 
          
Where: 

Cm = Criticality Number for Failure Mode 
B = Failure Effect Probability (see locally assigned DPD# F012)  
a  = Failure Mode Ratio (see locally assigned DPD# A005)  
F  = Part Failure Rate (see locally assigned DPD# A006) 
t  = Operating Time (see locally assigned DPD# F043) 

 
F015.   FAILURE MODE DETECTION METHOD                                                   65X - - 
 
The method(s) by which occurrence of a specific failure mode is detected by the operator or 
maintenance technician. Describes warning devices, if applicable, and other indications which make 
evident to the operator or technician that a system/equipment has malfunctioned or failed. If no 
indication exists, states if the undetected failure will jeopardize the mission objectives or personnel 
safety, and if the undetected failure allows the system to remain operational in a safe state, explores 

( ) ( )000,000,1××××= tFaBCm
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possible resulting second failure situations. Proper correlation of a system malfunction or failure may 
require identification of normal, as well as abnormal indications. Normal indications are those that are 
evident to an operator when the system is operating normally. Abnormal indications are those that are 
evident to the operator when the system has malfunctioned or failed. 
 
F016.  FAILURE MODE INDICATOR                                                                      4 X F - 
   
The first position of the code describes whether the indicator is a failure mode (F) or damage mode (D). 
The next three positions of the code are alphanumeric, but not special characters. This four-position 
code links information on a table to a particular failure or damage mode. 
 
F017.  FAILURE MODE NARRATIVE                                                                          65 X - - 
 
F018.  FAILURE PREDICTABILITY                                                             65 X -- 
 
Information on known incipient failure indicators (e.g., operational performance variations), which are 
peculiar to the item failure trends and permit predicting failures in advance. 
 
F019.   FAILURE MODE REMARKS                                                            65X - - 
 
Narrative clarification of data pertaining to failure modes.  
 
F020.   FAILURE MODE TASK (FMT) INDENTURED PRODUCT CODE (IPC)          18 X L - 
  
An IPC representing the failure mode against which a corrective or preventive task is documented  
(see also DPD# 0380) 
 
F021.  FAILURE PROBABILITY LEVEL                                                                 1 A F - 
 
A single-position code identifying the qualitative level assigned to the failure probability of occurrence. 
The levels are as follows: 
 
Level A - Frequent. A high probability of occurrences A during the item operating time interval. High 
probability may be defined as a single failure mode probability of occurrence equal to or greater than 
0.20 of the overall probability of failure during the item operating time interval. 
 
Level B - Reasonably Probable. A moderate B probability of occurrence during the item 
operating time interval. Reasonably probable may be defined as a single failure mode 
probability of occurrence which is 0.10 or more, but less than 0.20 of the overall probability  
of failure during the item operating time interval. 
 
Level C - Occasional. An occasional probability C of occurrence during item operating time interval.  
Occasional probability may be defined as a single failure mode probability of occurrence which is 0.01 
or more, but less than 0.10 of the overall  probability of failure during the item operating time. 
 



NAVAIR 00-25-406 

 265 

Level D - Remote. An unlikely probability of D occurrence during item operating time interval. 
Remote probability may be defined as a single failure mode probability of occurrence which is 0.001 or 
more, but less than 0.0l of the overall probability of failure during the item operating time. 
 
Level E - Extremely Unlikely. A failure whose E probability of occurrence is essentially zero during 
item operating time interval. Extremely unlikely may be defined as a single failure mode probability  
of occurrence, which is less than 0.00l of the overall probability of failure during the item operating time. 
 
F022.   FAILURE RATE DATA SOURCE                                                             32 X - -  
 
The source of the failure rates used in the calculation of criticality numbers. Failure rate data can be 
obtained from sources such as appropriate reliability predictions, test and evaluation results, field data 
from past systems of similar design and environmental use, or failure rate data sources such as MIL-
HDBK-2l7F(2).  
 
F023.   FAILURE RATE MEASUREMENT BASE (MB)                                       1 A F -  
 
An MB for the failure rate (see DPD# 0650). 
 
F024.   FAILURE/DAMAGE MODE                                                                        65 X -  
 
Failure modes: The manner by which a failure occurs. All predictable failure modes for each indenture 
level analyzed shall be identified and described. Potential failure modes shall be determined by 
examination of item outputs and functional outputs identified in applicable block diagrams and 
schematics. Failure modes of the individual item function shall be postulated on the basis of the stated 
requirements in the system definition and the failure definitions included in the ground rules developed 
to support the Failure Modes, Effects, and Criticality Analysis (FMECA) approach. Where functions 
shown on a block diagram are performed by a replaceable module in the system, a separate Failure 
Modes and Effects Analysis (FMEA) shall be performed on the internal functions of the module, 
viewing the module as a system. The effects of possible failure modes in the module inputs and outputs 
describe the failure modes of the module when it is viewed as an item within the system. Each failure 
mode and output function is examined in relation to the following typical failure conditions: 
 

a. Premature operations 
b. Failure to operate at a prescribed time 
c. Intermittent operation 
d. Failure to cease operation at a prescribed time 
e. Loss of output or failure during operation 
f. Degraded output or operational capability 
g. Other unique failure conditions, as applicable, based upon system characteristics and 

operational requirements or constraints 
 
Damage Modes: A narrative description identifying all possible damage modes which could result from 
exposure to specified threat mechanism(s) determined through analysis of each subsystem, component, 
or part. The analysis includes both primary and secondary damage effects. Damage modes of individual 
item functions are postulated on the basis of the stated mission requirements, specified threats, and 
system descriptions. The effects of the possible damage modes include performance degradation, as 
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well as total item failure. Each damage mode and function is examined in relation to the following 
typical damage conditions: 

 
a. Penetrated 
b. Severed 
c. Shattered, cracked 
d. Jammed 
e. Deformed 
f. Ignited, detonated 
g. Burned out (i.e., electrical overload) 
h. Burned through (i.e., threat-caused fires)  

 
F025.   FAILURE/DAMAGE EFFECTS: END EFFECT                                         65X - - 
 
A narrative description identifying the consequences of each failure/ damage mode, on item operation, 
function, or status. Failure/damage effects focus on the specific block diagram element, which is 
affected by the condition under consideration. End effects evaluate and define the total effect a 
failure/damage mode has on the operation, function, or status of the uppermost system. The effect of 
each failure/damage mode upon the essential functions(s) affecting system/equipment operating 
capability and mission completion capability shall be determined. The end effect described may be the 
result of a double failure. For example, failure of a safety device may result in a catastrophic end effect 
only in the event that both the prime function goes beyond the limit for which the safety device is set, 
and the safety device fails. 
 
F027.  FAILURE/DAMAGE EFFECTS: NEXT HIGHER                                        65X - - 
 
A narrative description identifying the consequences of each failure/ damage mode, on item operation, 
function, or status. Failure/damage effects focus on the specific block diagram element, which is 
affected by the condition under consideration. These effects concentrate on the impact a failure/damage 
mode has on the operation and function of the items in the next higher indenture level above the 
indenture level under consideration. The consequences of each failure/damage mode affecting the next 
higher indenture level shall be described.  
 
F029.  FAILURE MODE INDICATOR MISSION CHARACTERISTICS 65X - - 
NARRATIVE 
 
F030.  FM INDICATOR MISSION PHASE CHARACTER. NARRATIVE CODE        1 A F -  
 
A code that indicates the failure mode indicator mission phase characteristics narrative. 
 

Compensating design provisions (see locally assigned DPD# F007)  A 
Compensating operator actions provisions (see locally assigned DPD# F008) B 

 
F031.  FMT ALTERNATE IPC CODE                                                                               2 N F -  
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An AIPC representing the failure mode which has either a corrective or preventive task documented 
against it (see also DPD#  0030). 
 
F032.  FMT FAILURE MODE INDICATOR                                                             4 X F - 
 
A failure mode indicator against which either a corrective or preventive task is documented 
 (see locally assigned DPD#  F016). 
 
F033.  FUNCTIONAL AIPC                                                                                         2 N L - 
An IPC representing the functional system/equipment breakdown (see also DPD# 0030). 
 
F034.  FUNCTIONAL IPC TYPE                                                                                    1 A F - 
An IPC-TYPE representing the functional system/equipment breakdown                                                                          
(see also locally assigned DPD#  F036).  
 
F035.  FUNCTIONAL IPC                                                                                      18 X L – 
An IPC representing the functional system/equipment breakdown (see also DPD# 0380). 
 
F036.  INDENTURED PRODUCT CODE TYPE (IPC-TYPE)                                 1 A F - 
 
A code indicating whether the LCN is representative of either a physical or functional breakdown. 

 
Physical                   P 
Functional              F 

 
F037.  SYSTEM REDESIGN/LOGISTICS CONSIDERATIONS CODE                1 X F - 
 
A one-position code indicating whether the information is related to system redesign or logistics 
considerations narrative. Codes are as follows: 
 

System redesign (standardization)                                           A 
System redesign (accessibility)                                                   B 
System redesign (maintenance ease)                                         C 
System redesign (safety)                                                             D 
System redesign (test points)                                                      E 
System redesign (skills)                                                              F 
System redesign (training)                                                          G 
System redesign (connectors for ease of removal)                     H 
System redesign (packaging and transportation)                        J 
System redesign (fault location)                                                 K 
System redesign (labeling)                                                          L 
System redesign (design for self protection against                     
damage after failure)       M 
System redesign (corrosion and rust control)                            N 
Narrative (standardization)                                                         P 
Narrative (accessibility)                                                             Q 
Narrative (maintenance ease)                                                      R 
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Narrative (safety)                                                                         S 
Narrative (test points)                                                                 T 
Narrative (skills)                                                                          U 
Narrative (training)                                                                      V 
Narrative (connectors for ease of removal)                               W 
Narrative (packaging and transportation)                                   X 
Narrative (fault location)                                                             Y 
Narrative (labeling)                                                                     Z 
Narrative (design for self protection against                                 
damage after failure)       1 
Narrative (corrosion and rust control)                                       2 

 
F038.   MISSION PHASE CODE (MPC)                                                          1 X F - 
A one-position code developed by the performing activity that uniquely identifies a Mission 
Phase/Operational Mode. 
 
(Mission Phase/Operational Mode-concise statement of the mission phase/operational mode in which 
the failure occurs. Where subphase, event, or time can be defined from the system definition and 
mission profiles, the most definitive timing information should also be described for the assumed time 
of failure occurrence)  
  
Codes are A-Z, 0-9 and *. The asterisk indicates that the information contained for a particular item is 
applicable to all mission phases. 
 
F040.  MISSION PHASE/OPERATIONAL MODE                                                            65 X - - 
A concise statement of the mission phase/operational mode in which the failure occurs. Where 
subphase, event, or time can be defined from the system definition and mission profiles, the most 
definitive timing information should also be described for the assumed time of failure occurrence. 
 
F041.  MEAN TIME BETWEEN FAILURES (MTBF), OPERATIONAL        10D--    
MTBF is documented as both technical and operational characteristics.  
Operational parameters reflect operational reliability and maintainability characteristics that the system 
must demonstrate. Only operational mission failures and the resultant tasks are included (e.g., engine 
failure will result in mission abort which is both an operational and technical failure), (see also DPD# 
0630). 
 
F042.  MTBF, OPERATIONAL MEASUREMENT BASE                                   1 A F - 
An MB for the operational mean time between failure (see also DPD# 0650). 
 
F043. OPERATING TIME                                                                                            6NR 2 
 
The operating time of the item under analysis per use/mission derived from the system definition. 
 
F044. OPERATING TIME MEASUREMENT BASE                                                        1 A F - 
 
An MB for the operating time (see also DPD# 0650). 
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F045.   PHYSICAL ALTERNATE IPC                                                                    2 N L - 
An AIPC representing the hardware breakdown of the system/equipment (see also DPD# 0030). 
 
F046.   PHYSICAL IPC TYPE                                                                         1 A F - 
An IPC-TYPE representing the hardware breakdown of the system/equipment                                                                 
(see also locally assigned DPD#  F036). 
 
F047.  PHYSICAL IPC                                                                                           18 X L - 
An IPC representing the hardware breakdown of the system/equipment (see also DPD# 0380). 
 
F048.  RAM CHARACTERISTICS NARRATIVE                                                65X - - 
 
F049.   RAM CHARACTERISTICS NARRATIVE CODE                                          1 A F - 
 
A code that indicates the reliability, availability, and maintainability (RAM) characteristics narrative. 
 

RAM item function (see locally assigned DPD# A008)    A 
RAM maintenance concept (see locally assigned DPD#  A009) B 
RAM minimum equipment list narrative (see locally assigned DPD#  F054) C 
RAM qualitative and quantitative maintainability requirements D 

 
QUALITATIVE AND QUANTITATIVE MAINTAINABILITY REQUIREMENTS: 65X - - 
 
NUCLEAR HARDENED CHARACTERISTICS, FAIL SAFE, ENVIRONMENTAL, ETC 
 
A narrative description identifying maintainability design constraints and characteristics that must be 
considered during the design process, to include: 
 
Fail Safe Requirements. A narrative description identifying required fail safe characteristics (i.e., 
redundancy, back-up systems, built-in-test and warning equipment, fail safe provisions necessary to 
protect the equipment from serious damage after failure, and design features to prevent injury to 
personnel subsequent to equipment failure). 
 
Environmental Considerations. A narrative description identifying the applicable environmental 
conditions within which the item can operate satisfactorily. This information should include limitations, 
sensitivity factors, etc., that can affect the performance and reliability of the item installed in the 
system/equipment. Limiting factors such as the following should be considered: shock limits; vibration 
limits; ambient temperature ranges; operating temperatures in area (compartment) where item is 
installed in the system/equipment; humidity factors; altitude factors; magnetic interference; dust and dirt 
factors; salts or other corrosive atmosphere; and, light sensitivity. The narrative should include that 
portion of the system/equipment environmental impact statement which relates to the effects of the 
support system on the environment. 
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Nuclear Hardened Characteristics. A narrative description identifying the design characteristics which 
provide minimum nuclear survivability of the item. No design changes should be made without 
survivability/vulnerability evaluation to avoid inadvertent degradation of nuclear hardness. 
  
RAM maintenance plan rationale (see locally assigned DPD#  A011)                                        
 
F050.   RAM INDICATOR CODE                                                                                   1 A F -  
 
A code used to indicate whether the reliability and maintainability parameters entered on the card are 
allocated, predicted, or measured analysis values. 
 

Comparative Analysis                                                    C 
Allocated                                                                     A 
Predicted                                                                           P 
Measured                                                                            M 

 
F052.  RAM ITEM CRITICALITY NUMBER (Cr)                                           l0 D - - 
 
The sum of the Failure Mode Criticality Numbers related to the failure modes of an item within specific 
severity classifications and mission phases. The following formula may be used to calculate Item Cr: 
 

                     n=1,2,3…j 
 
Where: 

Cr  = Criticality number for the item 
Cm  = Failure mode criticality number (see locally assigned DPD# F014) 
n  =  The failure modes in the items that fall under a particular severity  

classification/mission phase combination 
j  = Last failure mode in the item under the severity classification/mission phase  

combination 
 
F053.   RAM LOGISTICS CONSIDERATIONS                                                    65X - -  
 
A narrative of either system or reliability centered maintenance (RCM) redesign considerations. 
 
System Redesign. A narrative description identifying recommended design changes, disposition of each 
recommendation, and the results of each recommendation for which analysis indicates a redesign might 
be warranted. Shall include appropriate feasibility and cost benefit analysis results performed to validate 
the redesign recommendations. 
 
RCM Redesign. A narrative description identifying recommended design changes, that come from the 
RCM analysis, the disposition of each recommendation and results of each recommendation for which 
analysis indicates a redesign might be warranted. Shall include appropriate feasibility and cost benefit 
analysis results performed to validate the redesign recommendations.  

nCmCr E
j

n
)(

1=
=



NAVAIR 00-25-406 

 271 

 
F054.  RAM MINIMUM EQUIPMENT LIST NARRATIVE                                  65 X -   
 
Narrative specifying any limitations on the end item when dispatched on its assigned mission with the 
analysis item inoperative.   
 
F055.  RAM SAFETY HAZARD SEVERITY CODE (SHSC)                                  1 N F - 
The specified SHSC used to sum the associated failure mode criticality numbers                                                               
(see also locally assigned DPD-F062 ). 
 
F056.  SYSTEM REDESIGN/LOGISTICS CONSIDERATIONS RECOMMENDATION 
DISPOSITION, RESULTS                                                                65X - - 
 
A narrative of either system or reliability centered maintenance (RCM) redesign considerations. 
 
System Redesign. A narrative description identifying recommended design changes, disposition of each 
recommendation, and the results of each recommendation for which analysis indicates a redesign might 
be warranted. Shall include appropriate feasibility and cost benefit analysis results performed to validate 
the redesign recommendations. 
 
RCM Redesign. A narrative description identifying recommended design changes, that come from the 
RCM analysis, the disposition of each recommendation and results of each recommendation for which 
analysis indicates a redesign might be warranted. Shall include appropriate feasibility and cost benefit 
analysis results performed to validate the redesign recommendations. 
 
F057.  REFERENCED ALTERNATE IPC                                                               N L - 
 
An ALC used to identify the referenced task information (see also DPD-0030).  
 
F058.   REFERENCED END ITEM ACRONYM CODE (EIAC)               10 X L - 
 
An EIAC that contains referenced task information (see also DPD-0270). 
 
F059.  REFERENCED IPC                                                                                   18 X L - 
 
An IPC that contains referenced task information (see also DPD-0380) 
 
F060.  REFERENCED IPC TYPE               1 A F - 
 
An IPC-Type that contains referenced task information (see also locally assigned DPD-F036).  
 
F061.  REFERENCED TASK CODE 7 X F – 
 
A task code that contains referenced task information (see also locally assigned DPD-A019). 
 
F062.  SAFETY HAZARD SEVERITY CODE (SHSC)                                                  1N F – 
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The specified SHSC used to sum the associated failure mode criticality numbers. 
 
A one-digit code assigned to each identified failure mode for each item analyzed IAW the loss 
statements below. These codes are assigned to provide a qualitative measure of the worst potential 
consequences resulting from design deficiency or item failure. Severity classification categories, which 
are consistent with MIL-STD-882D, are defined as follows: 
 
Category l, Catastrophic. A failure which may cause 1 death or system loss (i.e., aircraft, tank, missile, 
ship, etc.). 
 
Category 2, Critical. A failure which may cause 2 severe injury, major property damage, or major 
system damage, which will result in mission loss. 
 
Category 3, Marginal. A failure which may cause 3 minor injury, minor system damage which will 
result in delay or loss of availability or mission degradation. 
 
Category 4, Minor. A failure not serious 4 enough to cause injury, property damage, or system damage, 
but which will result in unscheduled maintenance or repair. 
 
F063.  TASK AOR MEASUREMENT BASE (MB)  1A F - 
 
An MB which corresponds to the AOR and is associated with the task frequency (see also DPD# 0650). 
 
F064.  TASK REQUIREMENT ALTERNATE IPC CODE                                          2 N F -  
 
 An AIPC of the item undergoing task analysis (see also DPD# 0030). 
 
F065.   TASK REQUIREMENT IPC                                                                            18X L- 
                                                                                               
An IPC of the item under task analysis (see DPD# 0380). 
 
F066. TASK TYPE 1 A F - 
 
A code that categorizes a maintenance task as being either corrective, a preventive based on calendar 
time, or a preventive based on a rate of use. 

Corrective   C 
Preventive (calendar)  P 
Preventive (usage)  U  

 
F067.  TECH.  MANUAL  FUNCT. GROUP CODE (MAINT.  ALLOCAT. CHART)     11XL–  
 
The TM FGC required for maintenance allocation identification. 
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An alphanumeric code used to identify a particular system, subsystem, component/assembly, or part of 
the system/equipment used for development of maintenance allocation charts, narrative technical 
manuals, and repair parts and special tools lists. Codes will be as specified by the requiring authority. 
 
F068.  UOC ITEM ALTERNATE IPC                                                             2N L – 
 
An AIPC representing the item under analysis having a Usable On Code (UOC) relationship (see also 
DPD-0030).  
 
F069.  UOC ITEM IPC TYPE                                                                      1A F – 
 
An IPC-TYPE representing the item under analysis having a UOC relationship (see locally assigned 
DPD-F036). 
 
F070.  UOC ITEM IPC                                                                                     18XL - 
 
An IPC representing the item under analysis having a UOC relationship (see also DPD-0380). 
  
F071.  UOC SYSTEM / END ITEM ALTERNATE IPC                                                  2N L – 
 
An AIPC representing the system/end item having a UOC relationship (see also DPD-0030).  
 
F072.  UOC SYSTEM / END ITEM IPC                                                  18 X L - 
 
An IPC representing the system/end item having a UOC relationship (see also DPD-0380). 
 
F073.  UOC SYSTEM / END ITEM IPC TYPE                                                   1A F – 
 
An IPC-TYPE representing the system/end item having a UOC relationship (see locally assigned DPD-
F036). 
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MANPOWER PERSONNEL AND TRAINING REQUIREMENTS 
LMI DATA PRODUCT DELIVERABLES 

SUMMARY TITLE: MANPOWER PERSONNEL AND TRAINING REQUIREMENTS (MPTR) 
SPECIFIC INSTRUCTIONS: The MPTR shall consist of two parts, which identify the Manpower and 
Personnel Summary and New or Modified Skill and Training Requirements for a specified Indentured Product 
Code (IPC), including header data.  Section I is to be sequenced by ascending Skill Specialty Code (SSC), then by 
ascending maintenance level.  Section II is to be sequenced by ascending original SSC, then by ascending new 
SSC. 
 
Header data:   
DPD# 0270  End Item Acronym Code (EIAC) [as required] 
DPD# 0380  Indentured Product Code (IPC) 
DPD# 0030  Alternate Indentured Product Code (AIPC) 
DPD# 0480  Item Name 
DPD# 1560  Usable on Code (UOC) [as required] 
DPD# 1180  Service Designator Code (SER) [as required] 
 
SECTION I -  Manpower and Personnel Summary 
 
DPD# T019  Skill Specialty Code (SSC) 
DPD# T008  Maintenance Level 
DOD# T003 Available Man Hours 
DPD# T001 Actual Man Hours 
DPD# T004 Available Quantity 
DPD# T002 Actual Quantity 

 

SECTION II - New or Modified Skill and Training Requirements 
 
DPD# T019  Skill Specialty Code (SSC) 
DPD# T018  Skill Level Code 
DPD# T013 New or Modified Skill Specialty Code (SSC) 
DPD# T012 New or Modified Skill Level Code 
DPD# T006  Duty Position Requiring a New or Modified Skill 
DPD# T014/15 Recommended Rate/Rank/Grade 
DPD# T016  Security Clearance 
DPD# T023  Test Score 
DPD# T009 New or Modified Skill Requirements 
DPD# T007 Educational Qualifications 
DPD# T017 Skill Justification 
DPD# T005 Additional Training Requirements 
DPD# T013 Physical and Mental Requirements 
DPD# T022 Task Code 
DPD# T020 Subtask Number 
DPD# T021 Subtask Personnel Id 
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DPD DATA PRODUCT TITLE SELECT ADDITIONAL INFO 
 DATA IN LMI SPECIFICATION   

0030 Alternate Indentured Product Code (AIPC) X Multi referenced DPD 
0140 Commercial And Government Entity (CAGE) CODE X Multi referenced DPD  
0270 End Item Acronym Code (EIAC) X Multi referenced DPD  
0380 Indentured Product Code (IPC) X Multi referenced DPD 
1180 Service Designator Code (SER) X Multi referenced DPD 
1560 Usable On Code (UOC) X Multi referenced DPD 

Locally 
Assigned 

DPD 
 

DATA NOT DEFINED IN LMI SPECIFICATION 

DATA PRODUCT TITLE 

 
SELECT 

 
ADDITIONAL INFO 

T001 Actual Man hours  X Calculated 
T002 Actual Quantity X Calculated 
T003 Available Man Hours X Calculated 
T004 Available Quantity X Calculated 
T005 Additional Training Requirements X Multi Referenced DPD 
T006  Duty Position Requiring a New or Modified Skill X  
T007 Educational Qualifications X  
T008 Maintenance Level X Multi Referenced DPD 
T009 New or Modified Skill Requirements X  
T010 New or Modified Skill Narrative Code X Required for Analysis 
T011 New or Modified Skill Level Code X  
T012 New or Modified Skill Specialty Code  X  
T013 Physical and Mental Requirements Narrative X  
T014 Recommended Civilian Grade X  
T015 Recommended Military Rank/Rate X  
T016 Security Clearance X  
T017 Skill Justification X  
T018 Skill Level Code X  
T019 Skill Specialty Code X Multi referenced DPD 
T020 Subtask Number X Multi Referenced DPD 
T021 Subtask Person Identifier X Multi Referenced DPD 
T022 Task Code X Multi Referenced DPD 
T023 Test Score X  

The following are definitions for the Data Product Deliverables (DPDs) not defined in the LMI specification.  
 
T001 ACTUAL MAN HOURS 
 
Actual man hours are calculated (in hours and minutes) by summing all Mean Man Minutes (MMM) 
for a given Skill Specialty Code (SSC) at a given maintenance level across all applicable tasks, then 
dividing by 60. 
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T002 ACTUAL QUANTITY 
 
Actual quantity is calculated by counting the different number of Pers ID for a given SSC at each 
maintenance level.  This can only be done correctly of a unique Pers ID has been assigned to each 
maintenance person for the entire system file and that relationship is carried out for ALL tasks. 
 
T003 AVAILABLE MAN HOURS 
 
Output automatically in a LMI database when Actual Man Hours are calculated.  Provided in hours 
and minutes.  
 
T004  AVAILABLE QUANTITY 
 
Provided when Actual Quantity is calculated. 
 
T005  ADDITIONAL TRAINING REQUIREMENTS 65X - - 
 
A narrative description identifying the additional training required for operator, maintenance, and 
instructor personnel. Includes the estimated length of courses, recommended site, justification for 
training and prerequisite requirements for students. 
 
T006  DUTY POSITION REQUIRING A NEW OR REVISED SKILL              19X L - 
 
The title of an occupation for which a new SSC is required. 
 
T007  EDUCATIONAL QUALIFICATIONS                                                           65X - - 
 
A narrative description identifying the educational prerequisites recommended to acquire the skill 
necessary to perform the task or attain the SSC (i.e., academic, subjects, specialized subjects, 
specialized degrees, and licenses, etc.) 
 
T008  MAINTENANCE LEVEL 
 
The level of maintenance where procedures shall be performed.  For the Task Narrative, the code 
selected shall match the third position of the Task Code.  If left blank, ALL levels of maintenance shall 
be qualified for the report. 
 

Crew/operator                                                                 C 
Organizational – on equipment                                          O 
Intermediate – Afloat                                                           F 
Intermediate – Ashore                                                         H 
Intermediate – Afloat and Ashore                                        G 
Depot                                                                                   D 
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Specialized Repair Activity                                                 L 
 

T009  ADDITIONAL SKILL REQUIREMENT: SKILL REQUIRING               65 X - - 
A NEW OR REVISED SKILL CODE 
 
A narrative description identifying the new skills that are required in order to operate/maintain the 
equipment. 
 
T010  NEW OR MODIFIED SKILL NARRATIVE CODE                                     1 A F – 
A code that indicates the new or modified skill narrative. 
 

New or modified skill additional requirements  DPD T004  A 
Educational qualifications, DPD T003 B 
Skill justification, DPD T015  C 
Additional training requirements, DPD T001 D 

 
T011  NEW OR MODIFIED SKILL LEVEL CODE.  
The skill level code of the new or modified SSC.  See DPD #T016 
 
T012  NEW OR MODIFIED SKILL SPECIALTY CODE (SSC)                     7 X L – 
The SSC which is new or modified.  
 
T013  PHYSICAL AND MENTAL REQUIREMENTS NARRATIVE                   65 X - - 
A narrative description identifying any unique physical or mental personnel attributes required or 
recommended as prerequisites to full qualification in the applicable task. 
 
T014/T015  RECOMMENDED RANK/RATE/PAY PLAN/GRADE                        7 X - - 
Identifies the recommended military rank/rate/civilian grade which is necessary to operate, test, or 
repair the system/equipment.  Consists of the following subfields: 
 a.  Military Rank/Rate                         3 X F - 
Identifies military personnel by rank/rate. Data chain is composed of two data elements, Military 
Personnel Class and Pay Level Serial Number, in that order (DOD-5000.l2-M, Reference number PA-
SN). 
 Enlisted - E0l through E09 
 Warrant - W0l through W04 
 Officer - O0l through Oll 
 Cadet/Midshipman - C00 
 
 b. Civilian Grade                                     4 X F - 
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A plan prescribed by law or other authoritative source that governs the compensation paid an 
employee (e.g., WG06, WDll, and GS07). 
 
T016  SECURITY CLEARANCE                                                                                l N F – 
 
A single-position code indicating the type of clearance required to access classified information. 
 

Top Secret                  1 
Secret            2 
Confidential    3 
Unclassified   4 

 
T017  SKILL JUSTIFICATION                                                                                   65 X - - 
 
A narrative description identifying major factors which: (a) led to the decision that additional facilities, 
personnel, training, training material, support and test equipment, etc., are required; or, (b) provided 
the basis for establishing the maintenance concept or making a major program decision. 
 
T018  SKILL LEVEL CODE                                                                                           1 A F - 
 
A single-position code indicating the skill level of a given SSC. 
 

Basic Applies to the qualifications of      B 
personnel of pay grades E-4 and below. 
 
Intermediate Applies to the qualifications of    I 
personnel pay grade E-5. 
 
Advanced Applies to the qualifications of  A 
personnel of pay grades E6 and above. 

 
NEW OR MODIFIED SKILL LEVEL CODE.  The skill level code of the new or modified SSC. 
 
T019  SKILL SPECIALTY CODE (SSC)                                                                     7 X L - 
 
Describes the maintenance or operator skill required to accomplish the task. Codes are specified in 
publications listed below: 
 
                ARMY                     NAVY            AIR FORCE          MARINE CORPS 
 
Officer     AR 611-101          NAVPERS          AFR 36-1              MCO P 1200.7 
                                                15839 
 
Warrant   AR 611-112          NAVPERS              - - -                     MCO P 1200.7 
Officer                                    15839 
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Enlisted   AR 611-201          NAVPERS          AFR 39-1               MCO P 1200.7 
                                                18068D 
 
Civilian: DA CPR 502, AFR 36-1, AFR 39-1 
FPM Supplement 5l2-l, Civil Service Commission, Job Grading Standard 
SKILL SPECIALTY CODE FOR SUPPORT EQUIPMENT OPERATOR.  The SSC required to 
operate the SE under analysis. 
 
T020  SUBTASK NUMBER                                                                                        3 N F - 
 
A three-position code to indicate sequence of the procedural step as a subtask. Subtask numbers shall 
begin with 001 through 999, and are assigned to each sequential subtask required to perform a given 
task. A subtask is an activity (perception, decisions, and responses) which fulfills a portion of the 
immediate purpose within a task. 
 
REFERENCED SUBTASK NUMBER.  A subtask number of referenced subtask narrative. 
 
T021  (SUBTASK) PERSON IDENTIFIER                                                                     3 X L - 
 
A three-position code identifying each person required to perform the subtask (codes "A" through 
"999").  Within a task, a given Person ID relates to a specific "Job" and a specific Skill Specialty 
Code. 
 
T022  TASK CODE                                              7 X F -  
A data chain of six separate data subfields which uniquely identify each operator/maintenance task 
associated with particular items under analysis. The first five subfields provide information relative to 
the performance of the task itself. The sixth subfield is a two position task sequence code provided to 
differentiate tasks with identical entries in the first five subfields. The individual subfields that 
comprise the task code are described as follows: 
 
     a.  Task Code (FUNCTION) 1 X F -                  

A code that denotes specific maintenance, operator, or supporting functions necessary for the 
operation and maintenance of an item. 
  

Access  W Mission Profile Change M 
Adjust D Operate O 
Align E Overhaul K 
Calibrate F Package/Unpackage U 
Clean Q Preserve V 
Dispose 3 Rebuild L 
End-of-Runway Inspection Z Remove and Replace H 
Evaluate 8 Repair J 
Fault Location N Service C 
Inspect A Test B 
Load/Unload 4 Transport Y 
Lubricate P Transportation Preparation T 
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     b.  Task Interval Code (INTERVAL) 1 A F -            

A code that identifies the scheduled or unscheduled timing of the task occurrence. 

Battlefield damage assessment & repair Y Postoperative/Post Flight H 
Calendar Q Preoperative/Preflight A 
Daily C Quarterly M 
During Operation D Scheduled B 
Emergency J Semiannually N 
Monthly P Special F 
Normal K Turnaround T 
Overhaul Cycle R Unscheduled G 
Periodic/Phase E Weekly L 

 
     c.  Operations/Maintenance Level (O/M Level) 1 A F -         

Codes that are assigned to indicate the maintenance levels authorized to perform the required 
maintenance function. 

Operator/Crew/Unit-Crew C 
Organizational/On Equipment/Unit-Organizational O 
Intermediate/Direct Support/Afloat/Third Echelon/Off Equipment/Intermediate-Forward F 
Intermediate/General Support/Ashore/Fourth Echelon/Intermediate-Rear  H 
Intermediate/Ashore and Afloat G 
Depot/Shipyards D 
Specialized Repair Activity L 

 
     d.  Service Designator Code                                  1 A F -       

A single-position code identifying the military service or nonmilitary major governmental agency 
having jurisdiction over, or executive management responsibility for, the acquisition. 

     Army A 
     Air Force F 
     Federal Aviation Administration (FAA) T 
     National Security Agency S 
     Navy N 
     Marine Corps M 
     All military X 
     Coast Guard Y 
     FAA/all military J 
     Other O 
 
     e.  Operability Code                                         1 A F -         

A code used to indicate the operational status and mission readiness of the item during the 
maintenance task. 

     Full Mission Capable C 
     Partial Mission Capable D 
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     System Inoperable during Equipment Maintenance A 
     System Operable during Equipment Maintenance B 
     Not Mission Capable E 
     Off Equipment Maintenance G 
     Turnaround F 
 
     f.  Task Sequence Code                                       2 X F -       

A two-position code assigned to each task.  If the combination of the previous task code fields (task 
function, task interval, service designator, O/M level, and Operability Code) are unique, the entry will 
be "AA". If the first five fields are duplicated, within an IPC/AIPC combination, the follow-on task 
sequence codes will be AB through 99 to differentiate the tasks. 
 
T023  TEST SCORE                                                                                                   3 N R - 
 
The minimum acceptable skill level test score necessary to qualify an individual for regular training. 
The specific skill level tests will be supplied by the requiring authority. 
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TAB 7 

TASK NARRATIVE 

SAS 
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SEQUENTIAL SUBTASK DESCRIPTION 
 
SUMMARY TITLE:  Sequential Subtask Description 

SPECIFIC INSTRUCTIONS: The Sequential Subtask Description, or Task Narrative, broken down by IPC/Task 
Code Combination, shall identify the step by step procedures to perform a procedure.  The body of the narrative 
shall include:  Notes, Warnings and Cautions and any Support Equipment (SE) (by nomenclature only) required. To 
the right of the narrative, Mean Man Minutes (MMM), Mean Elapsed Time (MET) and Personnel ID (Pers ID) shall 
be entered for each subtask.  Required Skill Specialty Code (SSC), quantity of manpower and required time for 
each, as well as support requirements (see below) shall be identified at the end of each task.  This report is to be 
sequenced by ascending IPC then by ascending Task Code.  The Support Items portion is sequenced by ascending 
ICC, then by ascending reference number. 
 

Header data 
DPD# 0270 EIAC 
DPD# N005 IPC Nomenclature 
DPD# 0380 IPC – Start and stop 
DPD# 0030 AIPC 
DPD# 1560 Usable On Code (UOC) 
DPD# 1180 Service Designator 
DPD# N008 Maintenance Level  
DPD# 0460 Item Category Code (ICC)  
 
Additional Header Data 
DPD# 1050 Reference Number 
DPD# 0140 Commercial And Government Entity (CAGE) Code 
DPD# 0480 Item Name 
DPD# 1580 TM Functional Group Code (WUC) 
DPD# N019 Task Code  
DPD# N021 Task Identification 
DPD# N003 Hardness Critical Procedure (HCP) 
DPD# N004 Hazardous Maintenance Procedures Code 
DPD# N020 Task Frequency 
DPD# 0650  Measurement Base 
DPD# N006 LMI Elapsed Time 
DPD# N011 Manually Measured Elapsed Time 
DPD# N016 Subtask Number 
DPD# N001 Sequential Task Narrative 
DPD# N013 Personnel ID 
DPD# N010 Mean Man Minute 
DPD# N008 Mean Minute Elapsed Time 
DPD# N015 Skill Specialty Code (SSC)  
DPD# N016 Skill Specialty Evaluation Code 
DPD# N013 Personnel ID  
DPD# N009 LMI Man Hours 
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DPD# N012 Manually Measured Man-Hours 
 
Support/Test Equipment and Tools 
DPD# 0460 Item Category Code (ICC) 
DPD# 0480 Item Name 
DPD# 1050 Reference Number 
DPD# 0140 Commercial And Government Entity (CAGE) Code 
DPD# N014 Quantity Per Task 
DPD# N002 Actual Quantity Used 
DPD# N007 Manual Evaluation 
 
Spare and Repair Parts 
DPD# 0460 Item Category Code (ICC) 
DPD# 0480 Item Name 
DPD# 1050 Reference Number 
DPD# 0140 Commercial And Government Entity (CAGE) CODE 
DPD# N014 Quantity Per Task 
DPD# N002 Actual Quantity Used 
DPD# N007 Manual Evaluation 
 
Other 
DPD# 0460 Item Category Code (ICC) 
DPD# 0480 Item Name 
DPD# 1050 Reference Number 
DPD# 0140 Commercial And Government Entity (CAGE) CODE 
DPD# N014 Quantity Per Task 
DPD# N002 Actual Quantity Used 
DPD# N007 Manual Evaluation 
 
Support Items Not Identified in the LMI data 
DPD# 0460 Item Category Code (ICC) 
DPD# 0480 Item Name 
DPD# 1050 Reference Number 
DPD# 0140 Commercial And Government Entity (CAGE) CODE 
DPD# N014 Quantity Per Task 
DPD# N002 Actual Quantity Used 
DPD# N007 Manual Evaluation 
 
DPD 
 
DATA IN LMI SPECIFICATION 
 
SELECT 
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ADDITIONAL 
INFORMATION       
Alternate Indentured Product Code (AIPC)  0030 
Multi referenced DPD     X  
Commercial And Government Entity (CAGE) CODE 0140 
Multi referenced DPD      X  
End Item Acronym Code (EIAC)   0270 
Multi referenced DPD      X  
Indenture Code (IND)     0370 
Multi referenced DPD      X  
Indentured Product Code (IPC)   0380 
Multi referenced DPD     X  
Item Category Code (ICC)    0460 
Multi referenced DPD      X 
Item Name      0480 
Multi referenced DPD      X 
Measurement Base (MB)     0650 
Multi referenced DPD      X 
Reference Number     1050 
Multi referenced DPD      X 
Service Designator Code (SER)    1180 
Multi referenced DPD      X 
Usable On Code (UOC)     1560 
Multi referenced DPD      X 
Work Unit Code (WUC)* 
 (in database, Use Tech Manual FGC field)   1580 
Multi referenced DPD      X 
 

 
Locally   

Assigned 
DPD 

DATA NOT IN LMI SPECIFICATION  
SELECT 

 

 
ADDITIONAL 

INFORMATION 
 

N001 Sequential Task Description X  
N002 Actual Quantity Used X Entered during valid/ver 
N003 Hardness Critical Procedure X  
N004 Hazardous Maintenance Procedures Code (HMPC) X  
N005 IPC Nomenclature X Multi referenced DPD 
N006 LMI Elapsed time X Calculated 
N007 Maintenance Level  X  
N008 Manual Evaluation X Entered during valid/ver 
N009 Mean Elapsed Time X Multi referenced DPD 
N010 Mean Man Hours X Multi referenced DPD 
N011 Mean Man Minutes X Multi referenced DPD 
N012 Measured Elapsed Time X Entered during valid/ver 
N013 Measured Man-Hours X Entered during valid/ver 
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N014 Person Identifier X  
N015 Quantity Per Task X Required for analysis. 
N016 Skill Specialty Code X Multi referenced DPD 
N017 Skill Specialty Evaluation Code X  
N018 Subtask Number X  
N019 Task Code X Multi referenced DPD 
N020 Task Frequency X Multi referenced DPD 
N021 Task Identification X Multi referenced DPD 

 
N001  SEQUENTIAL SUBTASK DESCRIPTION 
 
A narrative description of the complete effort expended to accomplish a specific operational or 
maintenance subtask.  The following taxonomy will be used to inventory and analyze tasks: 

 
1. Job: The combination of all human performance required for operation and maintenance of one 

personnel position in a system (e.g. driver). 
2. Duty: A set of operationally related tasks within a given job (e.g. driving, weapon servicing, 

communicating and operator maintenance. 
3. Task: A composite of related activities (perceptions, decisions and responses) performed for an 

immediate purpose, written in operator and maintainer language (e.g. change a tire). 
4. Subtask:  Activities  (perceptions, decisions and responses) which fulfill a portion of the 

immediate purpose within a task (e.g. remove lug nuts). 
5. Task Element:  the smallest logically and reasonably definable unit of behavior required in 

completing a task or subtask (e.g. apply counter clockwise torque to the lug nuts with a lug 
wrench). 

 
N002   ACTUAL QUANTITY USED 
 
During Task Narrative Validation/Verification, enter the actual quantity of parts/SE/ATE or other items 
used during a required procedure to indicate whether or not there are any differences from the estimated 
amounts initially identified on the report. 
 
N003  HARDNESS CRITICAL PROCEDURE 1AF- 
 
A single position code indicating whether or not the particular maintenance task under analysis has a 
bearing on an item which is mission critical.  Nuclear HCPs are procedures, finishes, specifications, 
manufacturing techniques/procedures which are hardness critical and if changed, could degrade nuclear 
hardness.  Code “S” should be used if unsure whether or not a task is hardness critical at that point in 
time. 
 
 Hardness Critical  Y 
 Hardness Critical surveillance S 
 Not Hardness Critical  N 
 
N004  HAZARDOUS MAINTENANCE PROCEDURES CODE  1AF- 
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A code which denotes whether the performance of the maintenance action identified by the task code will 
potentially expose assigned maintenance personnel to hazardous conditions. 
 

Potential loss of life consequences resulting from the incorrect  
 or improper performance of maintenance.   A 
Potential severe injury resulting from the incorrect  
 or improper performance of maintenance.  B 
Potential minor injury resulting from the incorrect  
 or improper performance of maintenance. C 
No potential danger to maintenance personnel conducting maintenance. D 

 
N005 IPC NOMENCLATURE  19XL– 
 
An identifying noun with an appropriate adjective modifier identifying the IPC item.   
 
N006 LMI ELAPSED TIME 
 
The total estimated task time in hours and minutes.  This should include time for curing or setting as 
applicable.  In a LMI database, this is a calculated entry, providing the sum total for all subtask Mean 
Minute Elapsed Time (MMET) within a given IPC/Task Code combination. 
 
N007  MAINTENANCE LEVEL 
 
The level of maintenance where procedures shall be performed.  For the Task Narrative, the code selected 
shall match the third position of the Task Code.  If left blank, ALL levels of maintenance shall be 
applicable to the report. 
 

Crew/operator C 
Organizational – on equipment O 
Intermediate – Afloat F 
Intermediate – Ashore H 
Intermediate – Afloat and Ashore G 
Depot D 
Specialized Repair Activity L 

 
N008  MANUAL EVALUATION 
 
An observer’s evaluation of the adequacy of the task that had been performed.  (Example questions to 
consider:  Is task performed exactly as it is written; does narrative need to be modified or rewritten?  Does 
the procedure require additional Support Equipment (SE) or parts not previously identified? Does the SE 
identified meet the requirement?) 
 
N009  MEAN ELAPSED TIME 5 N R 2 
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The average time expended, regardless of the number of personnel working simultaneously, required 
to perform a task. This does not include logistics delay time. The time can be predicted or measured, 
or can be specified as requirements as depicted below: 
 
     a. Predicted - The estimated time required in the performance of a task expressed in hours and 
hundredths. 
 
     b. Measured - The actual clock time recorded in the completion of a task from start to finish, 
expressed in hours and hundredths.  Measured mean elapsed times are calculated by summing mean 
minute elapsed times for all subtasks.  The following formula is used to calculated measured mean 
elapsed time: 
 
                                                           N 
 
     Measured Mean Elapsed Time =  E    MMETi 
                                                                     60 
                                                         i = 1 
 
Where:   
 N  =  Total number of subtasks per task 
     MMETi = Mean minute elapsed time 
 
     c. Required.  The maximum time allowed to accomplish a task. 
 
N010  MEAN MAN-HOURS 5 N R 2 
 
The average number of man-hours required to perform a unit of work.  The man-hours can be 
predicted or measured as defined below, or can be specified as requirements as depicted below: 
 
     a. Predicted - The estimated time required in the performance of a task expressed in hours and 
hundredths. 
 
     b. Measured - The actual total clock time recorded in the performance of a task expressed in hours 
and hundredths. Measured mean man hours are calculated only if mean man-minute per person 
identifier are entered for the given task. The following formula is used to calculate Measured Mean 
Man Hours (MMMH) for a given task: 
 
                                     N 
 
                   MMMH = E    MMMi 
                                              60 
                                   i=1 
 
  Where:  
 N  =  Total number of person ID 
      MMMi = Mean man-minutes 
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     c. Required. The maximum man-hours allowed to accomplish a task. 
 
N011  MEAN MAN-MINUTES 4NR 1 
 
The mean man-minutes required for each person identified to perform a step within a task expressed in 
minutes and tenths. 
 
N012  MEASURED ELAPSED TIME 
 
The total time it takes to complete the required task from start to finish.  Measured manually. 
 
N013  MEASURED MAN-HOURS 
 
The amount of actual manpower time recorded to perform the required task.  Taken manually, see also 
N005 for calculation. 
 
N014  PERSON IDENTIFIER 3 X L - 
 
A three-position code identifying each person required to perform the subtask (codes "A" through 
"999"). Within a task, a given Person ID relates to a specific "Job" and a specific Skill Specialty Code. 
 
N015  QUANTITY PER TASK                                      5NR 2  
The number of items used to perform the task. For tasks where the items are not used for every 
occurrence of the task, the quantity per task is the expected average number of items per task.            
 
N016  SKILL SPECIALTY CODE (SSC)                                                    7 X L - 
 
Describes the maintenance or operator skill required to accomplish the task. Codes are specified in 
publications listed below: 
 
                ARMY                     NAVY            AIR FORCE          MARINE CORPS 
 
Officer     AR 611-101          NAVPERS          AFR 36-1              MCO P 1200.7 
                                                15839 
 
Warrant   AR 611-112          NAVPERS              - - -                     MCO P 1200.7 
Officer                                    15839 
 
Enlisted   AR 611-201          NAVPERS          AFR 39-1               MCO P 1200.7 
                                                18068D 
 
Civilian: DA CPR 502, AFR 36-1, AFR 39-1 
FPM Supplement 5l2-l, Civil Service Commission, Job Grading Standard 
SKILL SPECIALTY CODE FOR SUPPORT EQUIPMENT OPERATOR.  The SSC required to 
operate the SE under analysis. 
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N017  SKILL SPECIALTY EVALUATION CODE                                         1AF- 
 
A single position code denoting the adequacy of the identified SSC with regard to the specific skills 
and knowledge required to accomplish the identical task.  Used as a flag to indicate the requirement 
for additional training. 
 
 SSC is adequate     A 
 SSC needs modification (additional training)    M 
 New SSC should be established    E  
 
N018  SUBTASK NUMBER                                                                     3NF- 
 
A three position code to indicate sequence of the procedural step as a subtask.  Subtask numbers shall 
begin with 001 through 999 and are assigned to each sequential subtask required to perform a given 
task.  A subtask is an activity (perception, decisions and responses) which fulfills a portion of the 
immediate purpose within a task. 
  
REFERENCED SUBTASK NUMBER.  A subtask number of referenced subtask narrative. 
 
N019  TASK CODE                                          7 X F -  
A data chain of six separate data subfields which uniquely identify each operator/maintenance task 
associated with particular items under analysis. The first five subfields provide information relative to 
the performance of the task itself. The sixth subfield is a two position task sequence code provided to 
differentiate tasks with identical entries in the first five subfields. The individual subfields that 
comprise the task code are described as follows: 
 
     a.  Task Code (FUNCTION) 1 X F -                  

A code that denotes specific maintenance, operator, or supporting functions necessary for the 
operation and maintenance of an item. 
  
      Access    W   Mission Profile Change  M 
      Adjust    D   Operate    O 
      Align    E   Overhaul    K 
      Calibrate   F   Package/Unpackage   U 
      Clean    Q   Preserve    V 
      Dispose   3   Rebuild    L 
      End-of-Runway Inspection Z   Remove and Replace   H 
      Evaluate   8   Repair     J 
      Fault Location   N   Service     C 
      Inspect    A   Test     B 
      Load/Unload   4   Transport    Y 
      Lubricate   P   Transportation Preparation  T 
       
     b.  Task Interval Code (INTERVAL) 1 A F -            
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A code that identifies the scheduled or unscheduled timing of the task occurrence. 

      Battlefield damage assessment & repair Y Postoperative/Post Flight  H 
      Calendar     Q Preoperative/Preflight   A 
      Daily      C Quarterly    M 
      During Operation    D Scheduled    B 
      Emergency     J Semiannually    N 
      Monthly     P Special     F 
      Normal     K Turnaround    T 
      Overhaul Cycle    R Unscheduled    G 
      Periodic/Phase     E Weekly    L 
 
     c.  Operations/Maintenance Level (O/M Level) 1 A F -         

Codes that are assigned to indicate the maintenance levels authorized to perform the required 
maintenance function. 

     Operator/Crew/Unit-Crew     C 
     Organizational/On Equipment/Unit-Organizational  O 
     Intermediate/Direct Support/Afloat/Third Echelon/  F 
         Off Equipment/Intermediate-Forward 
     Intermediate/General Support/Ashore/    
          Fourth Echelon/Intermediate-Rear     H 
     Intermediate/Ashore and Afloat     G 
     Depot/Shipyards       D 
     Specialized Repair Activity     L 
 

     d.  Service Designator Code                                  1 A F -       

A single-position code identifying the military service or nonmilitary major governmental agency 
having jurisdiction over, or executive management responsibility for, the acquisition. 

     Army                                                          A 
     Air Force                                                     F 
     Federal Aviation Administration (FAA)    T 
     National Security Agency     S 
     Navy        N 
     Marine Corps       M 
     All military       X 
     Coast Guard       Y 
     FAA/all military       J 
     Other        O 
 
     e.  Operability Code                           1 A F -         

A code used to indicate the operational status and mission readiness of the item during the 
maintenance task. 

     Full Mission Capable      C 
     Partial Mission Capable      D 
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     System Inoperable during Equipment Maintenance  A 
     System Operable during Equipment Maintenance  B 
     Not Mission Capable      E 
     Off Equipment Maintenance     G 
     Turnaround       F 
 
     f.  Task Sequence Code                                       2 X F -       

A two-position code assigned to each task.  If the combination of the previous task code fields (task 
function, task interval, service designator, O/M level, and Operability Code) are unique, the entry will 
be "AA". If the first five fields are duplicated, within an IPC/AIPC combination, the follow-on task 
sequence codes will be AB through 99 to differentiate the tasks. 
 
N020  TASK FREQUENCY                                       7 N R 4 
The frequency of performance or occurrence of the task identified by the task code and expressed as 
the number of annual occurrences.  For corrective tasks the following formula applies: 
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Where:       

TF    = Task frequency 
k         = IPC Task Code combination for which TF is to be calculated 

FMRj    =  Failure Mode Ratio for each FMI counted under  m 
MTBM-IN   = Mean Time Between Maintenance (Induced) values associated with  m 
MTBM-ND =  Mean Time Between Maintenance (No Defect) values associated with  m 
n    = Number of IPCs which requires task  k 
j     = Unique IPC/AIPC requiring task under analysis 
m   = Number of Failure Mode Indicators (FMIs) associated with IPCj which requires task  k 
CF   = Conversion Factor against each IPC/AIPC requiring task under analysis                 
AOR  = Annual Operating Requirement 

 
For preventive tasks, one of the following procedures applies: 

Method 1. 

)(PREVENTIVEINTERVAL
CFAORTF ×

=  

Note:  Measurement bases for AOR and interval must be identical.  The task frequency calculation is 
performed for the task reference associated with the interval. 
 
Method 2.  When the frequency of performance of a preventive task is based on calendar time, the task 
frequency is a numeric expression of the task code, task interval code, established as a result of RCM 
analysis. 
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     Example:      Interval              Task Frequency 
                    Daily (C)               365.0000 
                    Weekly (L)                 52.0000 
                    Calendar (Q)                1 
                    Monthly (P)              12 
                    Quarterly (M)               4 
                    Semiannual (N)             2 
 
N021  TASK IDENTIFICATION                36 X L -   
A narrative entry describing the task to be performed, e.g., “service strut” or “remove and replace 
brake assembly”.  Task identification requires a brief narrative entry consisting of: a) an action verb 
which identifies what is to be accomplished in the task or subtask; b) an object which identifies what is 
to be acted upon in the task/subtask; and c) qualifying phrases needed to distinguish the task from 
related or similar tasks. (See task code identifiers.)  SUBTASK IDENTIFICATION – A brief narrative 
identification of a subtask. 
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TAB 8 

RELIABILITY-CENTERED MAINTENANCE 

(RCM) 
 

SAS 



NAVAIR 00-25-406 

 296 

RCM 
SUPPORTABILITY ANALYSIS SUMMARY 

SUMMARY TITLE:  RELIABILITY CENTERED MAINTENANCE (RCM) SUMMARY 

SPECIFIC INSTRUCTIONS: The Reliability Centered Maintenance Summary (RCM) shall consist of three 
parts identifying the logic results, disposition, preventive maintenance, reliability data and RCM narrative for a 
specified Indentured Product Code (IPC) or range of IPCs, including header data.  
 
Header data:  (included on each of the three parts) 
DPD# 0270  End Item Acronym Code (EIAC) 
DPD# 0480  Item Name 
DPD# 0380  Indentured Product Code (IPC) 
DPD# 0030  Alternate Indentured Product Code (AIPC) 
DPD# 1560  Usable on Code (UOC) 
DPD# 1180  Service Designator Code (SER) 
 
Additional data required on Header Data, not defined in the LMI: 
Preventive Maintenance subheader 
Safety Hazard Severity Code (SHSC) Selected 
Report Selection 
Select Disposition 
 
PART I – Failure Modes with RCM Analysis:  (Sequenced by descending IPC) 
DPD# 0030  Alternate Indentured Product Code (AIPC) 
DPD# 0480  Item Name 
DPD# 0380  Indentured Product Code (IPC 
DPD# 0650  Measurement Base 
Additional data required, not defined in the LMI: 
DPD# R001 Annual Operating Requirement (AOR) 
DPD# R003 Failure Rate 
DPD# R004 Failure Mode Indicator 
DPD# R005 Failure Mode Ratio 
DPD# R006 Failure Probability 
DPD# R009  Mean Elapsed Time 
DPD# R012  Mean Time Between Preventive Maintenance (MTBPM) 
DPD# R014  Mission Phase Code 
DPD# R017  RCM Logic Results 
DPD# R018  RCM Logic Utilized 
DPD# R019  RCM Reasoning 
DPD# R020  RCM Redesign Narrative 
DPD# R016  RCM Age Exploration Narrative 
DPD# R021  Safety Hazard Severity Code 
DPD# R023  Task Code 
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PART II – RCM Management Summary (Sequenced by descending IPC) 
DPD# 0030  Alternate Indentured Product Code (AIPC) 
DPD# 0480  Item Name 
DPD# 0380  Indentured Product Code (IPC 
DPD# 0650  Measurement Base 

Additional data required, not defined in the LMI: 
DPD# R001 Annual Operating Requirement (AOR) 
DPD# R002 Disposition 
DPD# R003 Failure Rate 
DPD# R004 Failure Mode Indicator 
DPD# R005 Failure Mode Ratio 
DPD# R006 Failure Probability 
DPD# R002  Inherent Availability 
DPD# R008  Maintenance Interval 
DPD# R009  Mean Elapsed Time 
DPD# R010  Mean Man Hours 
DPD# R011  Mean Man Minutes (MMM) 
DPD# R013  Mission Phase Code 
DPD# R014  Person ID 
DPD# R020  Safety Hazard Severity Code 
DPD# R021  Skill Specialty Code (SSC) 
DPD# R022  Task Code 
DPD# R023  Task Frequency 
 
PART III  - Failure Modes Without RCM – (Sequenced by descending IPC) 
DPD# R004 Failure Mode Indicator 
DPD# R006 Failure Probability 
DPD# R013  Mission Phase Code 
DPD# R020  Safety Hazard Severity Code 
 
Locally 

Assigned 
 
DATA NOT DEFINED IN LMI SPECIFICATION 

 
SELECT 

Additional  
Information 

R001 Annual Operation Requirement (AOR) X  
R002 Disposition X  
R003 Failure Rate X  
R004 Failure Mode Indicator X  
R005 Failure Mode Ratio X  
R006 Failure Probability X  
R007 Inherent Availability X  
R008 Maintenance Interval  X  
R009 Mean Elapsed Time X  
R010 Mean Man Hours X  
R011 Mean Man Minutes X  
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R012 Mean Time Between Preventive Maintenance (MTBPM) X  
R013 Mission Phase Code X  
R014 Person Identifier X  
R015 RCM Age Exploration Narrative X  
R016 RCM Logic Results X  
R017 RCM Logic Utilized X  
R018 RCM Reasoning X  
R019 Safety Hazard Severity Code X  
R020 Skill Specialty Code X  
R021 System Redesign/Logistics Consideration, Recommendation 

Disposition, Results 
X  

R022 Task Code X  
R023 Task Frequency X  

 

The following are definitions for the Data Product Deliverables 
(DPDs) not defined in the LMI specification.  
 
R001  ANNUAL OPERATING REQUIREMENTS (AOR)                    6N R – 
The estimated or required yearly rate of usage of an item. 
 
R002  DISPOSITION                                                                                               10XAS 
 
This is a 10 block spread format, each disposition will consist of a one position block.  The 
conclusions reached as the outcome of the Reliability Centered Maintenance (RCM) Analysis; 
specifically, the maintenance requirements that have been determined to be appropriate for the 
referenced failure mode, as the result of the application of a particular set of RCM logic. 
 
R003  FAILURE RATE (FR)                                             10DE6  
For a particular interval, the total number of failures within a population of an item divided by 
the total functional life of the population during the measurement interval. The definition holds 
for time, rounds, miles, events, cycles or other measures of life units.     
 
R004  FAILURE MODE INDICATOR                                                                       4XF 
 
 The first position of the code describes whether the indicator is a failure mode (F) or damage mode 
(D). The next three positions of the code are alphanumeric, but not special characters. This four-
position code links information on a table to a particular failure or damage mode. 
 
R005  FAILURE MODE RATIO (FMR)                                     4 N R 3  
The fraction of the failure rate of the part, related to the particular failure mode under 
consideration. The failure mode ratio is the probability expressed as a decimal fraction that the 
part or item will fail in the identified mode. If all potential failure modes of a particular part or 
item are listed, the sum of the "a" values for the part or item will equal one. Individual failure 
mode multipliers may be derived from failure rate source data or from test and operational data.  
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If failure mode data are not available, the "a" values represent the analyst's judgment based upon 
an analysis of the item's functions. 
 
R006  FAILURE PROBABILITY                                                    3 N R 2 
 
The values are the conditional probability that the failure effect will result in the assigned Safety 
Hazard Severity Code(see note 40) given that the failure mode occurs. The values represent the 
analyst's judgment as to the conditional probability the loss  will occur, and are quantified in general 
accordance with the following: 
 

Failure Effect                  Value 
Actual loss                         l.00 
Probable loss                    0.l0 to l.00 
Possible loss                     0.00 to 0.l0 
No effect                           0.00  

 
R007  INHERENT AVAILABILITY (Ai)                                                           8 N R 6 
The probability that, when used under stated conditions in an ideal support environment without 
consideration for preventive action, a system will operate satisfactorily at any time. The "ideal 
support environment" referred to, exists when the stipulated tools, parts, skilled manpower, 
manuals, SE and other support items required are available. Ai excludes whatever ready time, 
preventive maintenance downtime, supply downtime, and administrative downtime may require.  
Ai may be expressed by the following formula: 
 

Ai =   MTBF   
    MTBF+MTTR 

 
Where: 
  MTBF = Mean Time Between Failures 
 MTTR = Mean Time To Repair 
 
NOTE: The measurement bases for MTBF and MTTR must be consistent when calculating Ai. 
 
REQUIRED INHERENT AVAILABILITY.  An Ai representing the requirement/specification 
Ai. 
 
R008  MAINTENANCE INTERVAL                                                                    10 D – 
 
The number of operational units (e.g. rounds, miles, hours) between preventive maintenance 
derived as an outcome of RCM. 
 
R009  MEAN ELAPSED TIME                                                                              5N R 2 
 
The average time expended, regardless of the number of personnel working simultaneously, 
required to perform a task. This does not include logistics delay time. The time can be predicted 
or measured, or can be specified as requirements as depicted below: 
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     a. Predicted - The estimated time required in the performance of a task expressed in hours and 
hundredths. 
 
     b. Measured - The actual clock time recorded in the completion of a task from start to finish, 
expressed in hours and hundredths.  Measured mean elapsed times are calculated by summing 
mean minute elapsed times for all subtasks.  The following formula is used to calculated 
measured mean elapsed time: 
 
                                                           N 
 
     Measured Mean Elapsed Time =  E    MMETi 
                                                                     60 
                                                         i = 1 
 
Where:   

N =  Total number of subtasks per task 
     MMETi = Mean minute elapsed time 
 
     c. Required.  The maximum time allowed to accomplish a task. 
 
R010  MEAN MAN-HOURS                                                                               5N R 2 
 
The average number of man-hours required to perform a unit of work.  The man-hours can be 
predicted or measured as defined below, or can be specified as requirements as depicted below: 
 
     a. Predicted - The estimated time required in the performance of a task expressed in hours and 
hundredths. 
 
     b. Measured - The actual total clock time recorded in the performance of a task expressed in 
hours and hundredths. Measured mean man hours are calculated only if mean man-minute per 
person identifier are entered for the given task. The following formula is used to calculate 
Measured Mean Man Hours (MMMH) for a given task: 
 
                                     N 
 
                   MMMH = E    MMMi 
                                              60 
                                   i=1 
 
  Where:  
 N = Total number of person ID 
       MMMi = Mean man-minutes 
 
     c. Required - The maximum man-hours allowed to accomplish a task. 
 



NAVAIR 00-25-406 

 301 

R011  MEAN MAN-MINUTES                                                                              4N R 1 
 
The mean man-minutes required for each person identified to perform a step within a task 
expressed in minutes and tenths. 
 
R012  MEAN TIME BETWEEN PREVENTIVE MAINTENANCE                10D - - 
(MTBPM) 
 
The mean of the distribution of intervals, measured in hours, rounds, etc., between preventive 
maintenance actions. This is one of the four categories of maintenance events contributing to the 
Mean Time Between Maintenance Actions (MTBMA) value (see DED 230). MTBPM may be 
calculated by the following formula: 
 
                        AOR X CON FAC 
   MTBPM   =        N 
                              E         TFi 
                             i=1 
 
  Where: 
 i = Preventive maintenance action 
  TFi = Task frequency of the "i" preventive maintenance action 

 N =  Total number of preventive maintenance actions charged against the LCN/ALC item 
    under analysis 

 AOR = Annual operating requirement 
CON FAC = Conversion factor for the LCN/ALC item under analysis 
 
R013  MISSION PHASE CODE (MPC)                                                                    1 X F - 
 
A one-position code developed by the performing activity that uniquely identifies a Mission 
Phase/Operational Mode. 
 
(Mission Phase/Operational Mode-concise statement of the mission phase/operational mode in 
which the failure occurs. Where subphase, event, or time can be defined from the system definition 
and mission profiles, the most definitive timing information should also be described for the 
assumed time of failure occurrence)  
  
Codes are A-Z, 0-9 and *. The asterisk indicates that the information contained for a particular 
item is applicable to all mission phases. 
 
R014  PERSON IDENTIFIER                                                                               3 X L - 
 
A three-position code identifying each person required to perform the subtask (codes "A" 
through "999"). Within a task, a given Person ID relates to a specific "Job" and a specific Skill 
Specialty Code. 
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R015  RELIABILITY CENTERED MAINTENANCE AGE                             65X - - 
EXPLORATION 
 
Narrative information stating or describing that an item needs to be considered for age 
exploration. 
 
R016  RCM LOGIC RESULTS                                                                            25 XAS – 
 
This is a 25 block spread format, each logic result will consist of a Reliability Centered 
Maintenance (RCM) analysis.  Codes will denote a yes or no answer, as appropriate, to each 
corresponding question in the RCM logic tree utilized, or a code as specified by the requiring 
authority. 
 
 Yes Y 
 No  N 
 Not applicable Blank 
 
R017  RCM LOGIC RESULTS                                                                             32 X --         
 
The source document, specification or software in compliance with which the RCM analysis has 
been conducted.               
 
R018  RELIABILITY CENTERED MAINTENANCE (RCM)                              65X - - 
REASONING 
 
A narrative describing the reasoning behind the RCM logic results and disposition choices. 
 
R019 SAFETY HAZARD SEVERITY CODE (SHSC)                                    1 N F – 
 
The specified SHSC used to sum the associated failure mode criticality numbers. 
 
A one-digit code assigned to each identified failure mode for each item analyzed IAW the loss 
statements below. These codes are assigned to provide a qualitative measure of the worst potential 
consequences resulting from design deficiency or item failure. Severity classification categories, 
which are consistent with MIL-STD-882D, are defined as follows: 
 

Category l, Catastrophic. A failure which may cause 1 death or system loss (i.e., aircraft, tank, 
missile, ship, etc.). 
 
Category 2, Critical. A failure which may cause 2 severe injury, major property damage, or 
major system damage, which will result in mission loss. 
 
Category 3, Marginal. A failure which may cause 3 minor injury, minor system damage which 
will result in delay or loss of availability or mission degradation. 
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Category 4, Minor. A failure not serious 4 enough to cause injury, property damage, or system 
damage, but which will result in unscheduled maintenance or repair. 

 
R020  SKILL SPECIALTY CODE (SSC)                                                        7 X L - 
 
Describes the maintenance or operator skill required to accomplish the task. Codes are specified 
in publications listed below: 
 
                ARMY               NAVY   AIR FORCE  MARINE CORPS 
 
Officer     AR 611-101      NAVPERS           AFR 36-1               MCO P 1200.7 
                                         15839 
 
Warrant   AR 611-112      NAVPERS               - - -                      MCO P 1200.7 
Officer                                15839 
 
Enlisted   AR 611-201      NAVPERS           AFR 39-1                MCO P 1200.7 
                                             18068D 
 
Civilian: DA CPR 502, AFR 36-1, AFR 39-1 
FPM Supplement 5l2-l, Civil Service Commission, Job Grading Standard 
 
SKILL SPECIALTY CODE FOR SUPPORT EQUIPMENT OPERATOR.  The SSC required to 
operate the SE under analysis. 
 
R021  SYSTEM REDESIGN/LOGISTICS CONSIDERATIONS                    65X- - 
RECOMMENDATION, DISPOSITION, RESULTS 
 
A narrative of either system or reliability centered maintenance (RCM) redesign considerations. 
 
System Redesign.  A narrative description identifying recommended design changes, disposition 
of each recommendation, and the results of each recommendation for which analysis indicates a 
redesign might be warranted. Shall include appropriate feasibility and cost benefit analysis 
results performed to validate the redesign recommendations. 
 
RCM Redesign.  A narrative description identifying recommended design changes, that come 
from the RCM analysis, the disposition of each recommendation and results of each 
recommendation for which analysis indicates a redesign might be warranted. Shall include 
appropriate feasibility and cost benefit analysis results performed to validate the redesign 
recommendations. 
 
R022  TASK CODE                                              7 X F -  
A data chain of six separate data subfields which uniquely identify each operator/maintenance 
task associated with particular items under analysis. The first five subfields provide information 
relative to the performance of the task itself. The sixth subfield is a two position task sequence 
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code provided to differentiate tasks with identical entries in the first five subfields. The 
individual subfields that comprise the task code are described as follows: 
 
     a.  Task Code (FUNCTION) 1 X F 

A code that denotes specific maintenance, operator, or supporting functions necessary for the 
operation and maintenance of an item. 
  
 Access  W Mission Profile Change M 
 Adjust D Operate O 
 Align E Overhaul K 
 Calibrate F Package/Unpackage U 
 Clean Q Preserve V 
 Dispose 3 Rebuild L 
 End-of-Runway Inspection Z Remove and Replace H 
 Evaluate 8 Repair J 
 Fault Location N Service C 
 Inspect A Test B 
 Load/Unload 4 Transport Y 
 Lubricate P Transportation Preparation T 
 
     b.  Task Interval Code (INTERVAL) 1 A F    

A code that identifies the scheduled or unscheduled timing of the task occurrence. 

 Battlefield damage assessment & repair Y Postoperative/Post Flight H 
      Calendar Q Preoperative/Preflight A 
 Daily C Quarterly M 
 During Operation D Scheduled B 
 Emergency J Semiannually N 
 Monthly P Special F 
 Normal K Turnaround T 
 Overhaul Cycle R Unscheduled G 
 Periodic/Phase E Weekly L 
 
     c.  Operations/Maintenance Level (O/M Level) 1 A F 

Codes that are assigned to indicate the maintenance levels authorized to perform the required 
maintenance function. 

 Operator/Crew/Unit-Crew C 
 Organizational/On Equipment/Unit-Organizational O 
 Intermediate/Direct Support/Afloat/Third Echelon/ F 
  Off Equipment/Intermediate-Forward 
 Intermediate/General Support/Ashore/    
  Fourth Echelon/Intermediate-Rear  H 
 Intermediate/Ashore and Afloat G 
 Depot/Shipyards D 
     Specialized Repair Activity L 
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     d.  Service Designator Code                                  1 A F -       

A single-position code identifying the military service or nonmilitary major governmental 
agency having jurisdiction over, or executive management responsibility for, the acquisition. 

 
     Army                                                          A 
     Air Force                                                     F 
     Federal Aviation Administration (FAA)   T 
     National Security Agency     S 
     Navy       N 
     Marine Corps      M 
     All military       X 
     Coast Guard      Y 
     FAA/all military      J 
     Other       O 
 
     e.  Operability Code                                         1 A F -         

A code used to indicate the operational status and mission readiness of the item during the 
maintenance task. 

     Full Mission Capable     C 
     Partial Mission Capable     D 
     System Inoperable during Equipment Maintenance A 
     System Operable during Equipment Maintenance B 
     Not Mission Capable     E 
     Off Equipment Maintenance    G 
     Turnaround       F 
 
     f.  Task Sequence Code                                       2 X F -       

A two-position code assigned to each task.  If the combination of the previous task code fields 
(task function, task interval, service designator, O/M level, and Operability Code) are unique, the 
entry will be "AA". If the first five fields are duplicated, within an IPC/AIPC combination, the 
follow-on task sequence codes will be AB through 99 to differentiate the tasks. 
 
R023  TASK FREQUENCY                                       7 N R 4 

The frequency of performance or occurrence of the task identified by the task code and 
expressed as the number of annual occurrences.  For corrective tasks the following formula 
applies: 

∑ ∑
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   Where:        

TF  = Task frequency 
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k = IPC Task Code combination for which TF is to be calculated 

FMRj = Failure Mode Ratio for each FMI counted under  m 
MTBM-IN = Mean Time Between Maintenance (Induced) values associated with  m 
MTBM-ND = Mean Time Between Maintenance (No Defect) values associated with  m 
n   =  Number of IPCs which requires task  k 
j   = Unique IPC/AIPC requiring task under analysis 
m = Number of Failure Mode Indicators (FMIs) associated with IPCj which  
  requires task  k 
CF  = Conversion Factor against each IPC/AIPC requiring task under analysis               
AOR = Annual Operating Requirement 

 
For preventive tasks, one of the following procedures applies: 

Method 1. 

)(PREVENTIVEINTERVAL
CFAORTF ×

=  

 
Note:  Measurement bases for AOR and interval must be identical.  The task frequency 

calculation is performed for the task reference associated with the interval. 
 
Method 2.  When the frequency of performance of a preventive task is based on calendar 

time, the task frequency is a numeric expression of the task code, task interval code, established 
as a result of RCM analysis. 
 
     Example:     Interval               Task Frequency 
                   Daily (C)                365.0000 
                   Weekly (L)                52.0000 
                   Calendar (Q)               1 
                   Monthly (P)               2 
                   Quarterly (M)              4 
                   Semiannual (N)            2 
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	CHAPTER 1
	DESIGN INTERFACE/MAINTENANCE PLANNING
	1.0 Purpose Of The Document

	This guide has been written to provide the single over arching source document for Design Interface/Maintenance Planning Logistics Element Managers, Fleet Support Team (FST) Leaders, Assistant Program Managers for Logistics (APMLs), Assistant Program ...
	This guide presents the basic process of acquisition and sustainment, discusses the interfaces between design and maintenance planning, and focuses on the joint roles and responsibilities that are shared between systems and design engineers and logist...
	This guide is not intended to be a substitute for courses in engineering or logistics, or to go into great detail about any of the specific tasks associated with either the logistics disciplines or those encompassed by the Systems Engineering "umbrell...
	1.1 Introduction

	Design Interface/Maintenance Planning describes the relationship of design parameters such as Reliability and Maintainability to readiness and logistics resource requirements. These design parameters are expressed in operational terms rather than inhe...
	Design Interface/Maintenance Planning provides the primary integration between logistics and engineering through Systems Engineering. Supportability (S) Analysis is part of requirements generation and analysis and continues through design, test and ev...
	Specifically:
	Design Interface extends beyond hardware design to ensure a smooth, seamless interface between logistics and related disciplines through Systems Engineering, a process that is required for overall program success. Design Interface defines and specifie...
	Maintenance Planning incorporates both engineering and logistics analyses to develop plans and products for the weapon system maintenance process.  This process is conducted to evolve and establish Maintenance Concepts, Maintenance Plans and procedure...
	Naval aviation maintenance requires the application of a logical, repeatable, analytical, and auditable process for in-service and future naval aircraft, aeronautical systems, equipment, and support equipment. NAVAIR 00-25-406 provides essential infor...
	These procedures function within the framework shown in Figures 1-2a and 1-2b. NAVAIR 00-25-406, encompasses the individual analyses required to influence and assess the design as it relates to supportability, and to develop product support resource r...
	This guide applies to all aviation system, equipment, and support equipment acquisition programs, modification programs, and applicable research and development programs throughout their life cycle.
	This guide uses Logistics Management Information (LMI) data products as prescribed by MIL-PRF 49506, as augmented, using
	Supportability Analysis Summaries (SAS), Worksheet 1, in MIL-PRF 49506 Appendix A, Supportability Analysis Summaries
	Worksheet 2, in MIL-PRF 49506 Appendix B, LMI Data Products Dictionary
	Other Contract Data Requirements List (CDRL) requirements
	The augmented LMI database is the collection of data products, reports and other data required to accomplish Maintenance Planning and Design Interface. The actual medium for storage and delivery may differ subject to the unique needs and requirements ...
	Task results referred to in this guide are documented in one or more of the formats required in the SASs used to define data products. SASs are the main vehicle to require and define data products not included in MIL-PRF 49506. SASs need to be augment...
	Maintenance Planning defines the requirements of the logistics infrastructure and is continuous. The metric used to determine their effectiveness is readiness and /or ready for
	tasking. The level of detail will vary and the tools used will also vary by phase or whether or not the system is a new start or an Engineering Change Proposal (ECP). While the products of Maintenance Planning are the same from phase to phase, the for...
	1.2 The 5000 Model

	In the past, the acquisition life cycle has taken too long and cost too much. In the current era of rapidly evolving technology and uncertain threats it is no longer acceptable or affordable to take from ten to fifteen years to develop a new system. A...
	Department of Defense (DoD) 5000 documents establish management policies with a simple and flexible approach for managing all DoD acquisition programs. They establish a process that focuses on improved integration of requirements and acquisition proce...
	To acquire quality products that improve mission capability and operational support in a timely manner, at an affordable price, the 5000 process focuses on:
	Delivering capability improvements faster through
	Evolutionary Acquisition
	Time-phased requirements
	Integrated Test and Evaluation
	Reducing Total Ownership Cost (TOC)/Logistics Foot print through
	Treating cost as a requirement that drives design, procurement, and support
	Increased competition
	Addressing interoperability, supportability, and affordability through
	Integration of acquisition and logistics
	Requiring Interoperability as a Key Performance Parameter (KPP)
	Improvement of software management
	Emphasis on total system support and Performance-Based Logistics
	Figure 1-4
	As identified in Figure 1-4 on the "Maintenance Planning" line of the 5000 model, Maintenance Plans are developed spirally as the hardware design matures and support the requirements of each phase. As discussed below, while the MP intent remains the s...
	Early in the process, analyses are conducted to influence design and to determine a Maintenance Concept. Maintenance Planning and Design Interface analyses to be considered are:
	Use Study to define intended operational and maintenance environment, constraints and interfaces,
	Standardization and Interoperability to investigate the potential to incorporate standardization of hardware and software and to use GFE and GFM,
	Comparative Analysis to develop a Baseline Comparison System (BCS) to identify problems to be avoided and areas to be enhanced,
	Technological Opportunities enabling possible insertion of state-of-the-art technology,
	Supportability Requirements to quantify Supportability design factors such as the identification and definition of data rights and design, cost and logistical constraints,
	Functional Analysis to provide preliminary identification of maintenance of the equipment in its intended environment, potential failure modes, and identification of design deficiencies,
	Support Synthesis to develop alternative Support Concepts that provide the optimized support solution for system alternatives and refines the Maintenance Concept using previous results, and
	Trade-Off Analyses of considerations for cost, impacts on planned and existing weapon and/or support systems, training, and other continuing and Phase-specific requirements.
	The detailed Maintenance Planning process swings into high gear once the approval to begin the detailed design is given. Previously mentioned efforts may be updated as required but the focus is on performing:
	Functional Analysis (FMECA, RCM),
	Determination of Support Alternatives,
	Trade-offs (LORA)
	Initial Task Analysis to develop the technical narrative, defining other Product Support requirements such as PTD, SERD, and training,
	Post Production Support analysis to identify limited sources of supply and long lead items,
	Early Fielding Analysis, and a
	Supportability Test and Evaluation plan.
	The Maintenance Concept may be updated from a functional configuration to a hardware configuration with the Augmented LMI database that is developed in an Integrated Digital Environment (IDE) by the contractor. The 3-part Maintenance Plan is produced ...
	Repairable components,
	Maintenance Significant Consumables (MSCs),
	Tasking,
	Frequency of the task, and
	Support requirements for each WRA and SRA.
	The Maintenance Plan describes maintenance requirements and tasks to be accomplished for restoring or maintaining the operational capability of a system or equipment. It includes information for Preventive Maintenance and Corrective Maintenance requir...
	Details relating to Preventive Maintenance and Corrective Maintenance include Product Support details of
	Frequency,
	Duration,
	Sequencing,
	Level of Repair,
	Personnel,
	Spares,
	Support Equipment,
	Facilities,
	Packaging, Handling, Storage and Transportation,
	Environmental hazards, and
	Warranty information.
	This information is developed through application of
	Reliability analyses,
	Determination of Preventive Maintenance requirements using Reliability-Centered Maintenance,
	Determination of least cost Corrective Maintenance requirements using Level of Repair Analysis, and
	Assignment of SM&R codes.
	Reliability and maintainability data, including Failure Modes & Effects Analysis results and predicted operational reliability values, support the development of required Maintenance Planning information.
	New in the process is the use of sensitivity analysis to determine “Maintenance Plan drivers”. In developing the SM&R code, the maintenance planner will perform sensitivity analysis to determine which specific metrics drive the repair decision and the...
	Once a system enters operation, the Maintenance Planning process enters a monitoring phase tracking actual field data against planned values. The Maintenance Planning process will need to be implemented again, but to a lesser extent, for an ECP. The l...
	The new Design Interface/Maintenance Planning process establishes a simplified and flexible management process. It uses lessons learned from the Knowledge Management System to tailor data and analytical requirements. The framework or process may be en...
	1.3 Design Interface/Maintenance Planning LEM ROLE

	The DI/MP LEM must ensure that Design Interface and Maintenance Planning Analysis takes place in each program life cycle phase as shown in Figure 2-12. The results of these detailed actions, events, decision, milestones and step-by-step analytical, lo...
	Integrate Supportability and logistics considerations into system and equipment design.
	Interface Maintenance Planning requirements with readiness objectives, design, and each other.
	Use the Maintenance Plan to establish balanced logistic support requirements.
	Provide sustained Maintenance Planning to adjust and balance the maintenance and other logistics requirements during the Production & Deployment and Operations & Support Phases until the item is removed from service or disposed of.
	Typical Design Interface/Maintenance Planning products generated in this process are contained in figure 1-5.
	CHAPTER 2
	Systems Engineering & Maintenance Planning
	2.0 Systems Engineering

	Systems Engineering is:
	A logical sequence of activities and decisions that transforms an operational need into a description of system performance parameters and a preferred system configuration.
	An interdisciplinary engineering management process that evolves and is used to verify an integrated, life cycle balanced set of solutions that satisfy fleet requirements.
	Systems Engineering development progresses through the:
	Concept level, which produces a system concept description (usually described in a concept study);
	System level, which produces a system description in performance requirement terms; and
	Subsystem and component level, which produces first a set of subsystem and component product performance descriptions, then a set of corresponding detailed descriptions of the products’ characteristics, essential for their production.
	Systems Engineering is applied to each level of hardware and software development (one level at a time) to produce the descriptions called configuration baselines. This results in a series of descriptions (baselines), one at each development level. Th...
	The Systems Engineering process is a top-down problem solving process, applied iteratively through each stage of development. Systems Engineering is used to:
	Transform needs and requirements into a set of product and process descriptions,
	Generate information for decision makers, and
	Provide input for the next level of development.
	As illustrated by Figure 2-1, the fundamental Systems Engineering activities are balanced by feedback techniques and tools and listed below:
	Requirements Analysis
	Functional Analysis
	Synthesis
	System Analysis and Control
	Systems Engineering controls are used to track decisions and requirements, maintain technical baselines, manage interfaces, manage risks, track cost and schedule, track technical performance, verify requirements are met, and review and audit the proc...
	Figure 2-1
	Requirements Analysis
	The first step of the Systems Engineering Process is to analyze the process inputs. Requirements analysis is used to develop functional and performance requirements; that is, Fleet requirements are translated into a set of capabilities that define wha...
	Functional Analysis
	Analyze all the functions that the system being designed must perform. Analysis means to break down the events into their component parts or functions. When this is established, you have a point of reference for functional and physical breakdown. Star...
	Synthesis
	Synthesize support system alternatives. Synthesis means to combine, to unify, to assemble into a whole. In this step, an answer (and alternatives) to the functional requirement is formulated. It is a whole answer, a whole system answer, in product ter...
	System Analysis & Control
	Alternative solutions to the functional requirements are subjected to Tradeoff Analyses to determine which best meets the performance requirements within established constraints. Many different analytical tools may be used to accomplish this step.
	Systems Engineering controls are used to track decisions and requirements, maintain technical baselines, manage interfaces, manage risks, track cost and schedule, track technical performance, and verify that requirements are met, and review and audit ...
	2.1 Maintenance Planning in the Systems Engineering Model

	The early focus of Maintenance Planning results in establishing support parameters and specification requirements. As system design progresses, Maintenance Planning addresses supportability requirements and provides a means to perform tradeoffs among ...
	To find cost effective ways of achieving readiness, commonly measured in terms of Operational Availability (Ao) or sortie generation rate, is a primary objective of the acquisition process. To achieve the required cost wise readiness, a supportable we...
	The complexity of modern equipment makes it difficult to predict when a particular part or assembly is likely to fail. For this reason, it is generally more productive to focus on those characteristics that can be determined from initial available inf...
	Maintenance Planning is a composite of the analyses required to assess design in relationship to logistics and development of logistics. This process provides the basis for producing analytically developed Maintenance Plans and procedures, communicati...
	Figure 2-2
	As part of the Maintenance Planning process supportability analysis is performed to identify and justify the logistics support requirements (people, parts, pubs, tools, and test equipment) in support of the corrective and preventative maintenance task...
	To meet the overall objectives of Systems Engineering, it is essential that all aspects of the system be considered on an integrated basis. This includes not only the prime mission oriented segments, but the support capability as well. System support ...
	Maintenance Planning begins with the development of the Maintenance Concept and continues through the life cycle of weapon system. Maintenance Plans are detailed requirements specifying the methods and procedures to be followed through the acquisition...
	The Maintenance Concept identifies the maintenance levels and functions performed by the levels of maintenance identified. Once the Maintenance Concept is approved, the Maintenance Planning requirements are developed and statements of work are written...
	Statements of work and other contractual requirements identify what data is required to develop the plans and procedures needed by the various logistics element managers to develop and acquire the logistics elements required to support and conduct pre...
	The results of Maintenance Planning and other engineering and logistics analyses are recorded in a augmented Logistics Management Information (LMI) database. LMI is described in MIL-PRF 49506. When Maintenance Planning results are added to the augment...
	2.2 Maintenance Planning/Supportability Analysis

	Figure 2-3
	Maintenance Planning defines Preventative Maintenance (PM) and Corrective Maintenance (CM) tasks and requirements for logistics necessary to perform PM and CM. Supportability (S) Analysis is the composite of all the Systems Engineering analytical tech...
	Figure 2-3 provides the path for developing maintenance requirements during systems acquisition. The results of R&M analysis provide input to Failure Modes, Effects, and Criticality Analysis (FMECA). FMECA identifies Corrective Maintenance (CM) tasks ...
	Maintenance Planning is the process of analytically developing maintenance task requirements that ensure the ongoing availability of the system (figure 2-4). Early Maintenance Planning is critical to later system and logistics development. Maintenance...
	The logistics organizations in SYSCOMs and PEOs provide the capabilities required to maintain systems and equipment items. Maintenance Planning is the analytical process that determines (non-operational) logistics requirements by identifying the peopl...
	2.3 Role Of Feedback In Maintenance Planning

	Once the system becomes operational actual values can be collected for maintenance significant metrics that provide insight into systems supportability issues. The in-service Maintenance Planning function centers on monitoring and analyzing data from ...
	Significant changes occur in the operational scenario
	Hardware maintenance significant drivers and/or metrics breach pre-established thresholds
	Product Support falls significantly short of the design requirement adversely impacting readiness or cost
	When design changes occur
	While they are in-service it is imperative that weapons, subsystems, and maintenance significant items be monitored and compared to initial predictions. Logistics performance parameters are to be identified and monitored to ensure they continue to be ...
	2.4 Integrated Digital Environment (IDE)

	DoD policy requires the maximum use of digital data during systems acquisition and throughout the entire weapons system life cycle. The Acquisition Strategy summarizes how the PMA establishes a cost-effective data management system and appropriate dig...
	The data management system and digital environment should allow every activity involved with the program to cost-effectively create, store, access, manipulate, and/or exchange data digitally. The IDE must, at a minimum, meet the data management needs ...
	The IDE must keep pace with evolving automation technologies and must use existing infrastructure (e.g., Internet or wireless LANs) to the maximum extent possible.
	2.5 Maintenance Planning in a Notional Program

	Each program has to be augmented based on many factors, included but not limited to: complexity, acquisition strategy, support concept and design maturity. The following section shows an example of how the Systems Engineering process could be used for...
	The specific steps that will be implemented and various roles and responsibilities should be spelled out in the Maintenance Planning Management Strategy and summarized in the APML's ALSP and the Program Manager's Management Plan.
	The discussion that follows uses Systems Engineering diagrams that have been modified to show actual Systems Engineering and S Analysis activities required for Maintenance Planning for potential Phases of the acquisition life cycle. In each of these d...
	Figure 2-6
	Before initiation of a defense system acquisition program, the Joint Staff conducts continuing analyses to determine required capabilities. If the required capability cannot be met by a non-materiel alternative then a materiel alternative may be ident...
	An integral part of assessing each system alternative to be considered for possible acquisition is conducting a Use Study and Comparative Analysis as shown in figure 2-6.
	During the Concept Refinement Phase, the program initiation sequence begins. Logistics capabilities are developed for each hardware alternative and are described in the Technology Development Strategy (TDS). Before Milestone A many activities are acco...
	An overview of the tasks performed during this Phase is presented in Figure 2-6 and is summarized below:
	1. Analyzing system development plans
	Identifying resource constraints
	Identifying early Supportability Analysis strategy
	4. Coordinating the initiation of Training Planning Process Methodology (TRPPM)
	Identifying logistics Research and Development (R&D) opportunities and needs
	Performing early logistics cost analysis
	Establishing logistics inputs to program initiation documents (e. g., Acquisition Strategy, Acquisition Program Baseline, Acquisition Decision Memorandum, AoA, TDS, etc.).
	Coordinating requirements with R&M personnel.
	Preparing Supportability requirements for the SOW and/or SOO, Sections L&M
	Participating in the Source Selection Process.
	Preparing and conducting the guidance conference for Post Award
	Figure 2-7
	During this Phase, competitive, short-term concept studies are solicited, proposed, and evaluated. Analysis of Alternatives is conducted to facilitate comparisons of alternative concepts and costs. Cost as an Independent Variable (CAIV) performance id...
	The primary Maintenance Planning tasks conducted by the Maintenance Planning LEM are shown below:
	Influence the design of the system and equipment
	Establish Maintenance Planning Working Group (MPWG)
	Conduct MPWG Meetings
	Provide Maintenance Planning inputs to the draft ALSP, Acquisition Strategy, and Acquisition Plan
	Preparing Supportability requirements for the SOW and/or SOO, Sections L&M
	Ensure that S requirements are contained in the Maintenance Concept
	Coordinate inputs with R&M personnel and other LEMs.
	Ensure S Requirements are contained in the SOW for SD&D to include LMI data product sheets for a database or SAS worksheets for LMI summaries.
	Update Maintenance Concept
	Provide Inputs to Source Selection Plan for SD&D
	Participate in Source Selection Process for SD&D selection.
	Monitor, review contractor data development
	Participate in design and program reviews
	Participate in IPT process to influence design for supportability based on analysis results.
	Tasks monitored by the Maintenance Planning LEM:
	Develop and investigate feasible support concepts
	Investigate alternative logistics methodologies
	Review the TDS
	Update the Use Study (here the Maintenance Planning LEM updates the initial previously developed Maintenance Concept )
	Conduct Standardization and Interoperability analysis
	Develop a Baseline Comparison System
	Investigate New Technology
	Conduct logistics Requirements Analysis and Develop S Requirements
	Perform Functional Analysis (Schematic and Functional block diagrams require Design Interface between the Maintenance Planning LEM and the R&M engineer)
	Develop Support System Alternatives
	Perform Tradeoff Analysis
	Develop Maintenance Planning inputs to the CDD
	Conduct cost-performance trade-off analyses
	Integrate logistics functions with Maintenance Concept
	Develop Alternative Support Concepts
	Figure 2-8
	During System Integration assessments of alternative concepts are defined and refined so that technology, manufacturing, and support risks are identified. Competitive prototyping, demonstrations, and/or early operational assessments may be required. T...
	The primary Maintenance Planning tasks that the Maintenance Planning LEM will accomplished are shown below.
	Iterate and update S Analyses
	Update S Analysis Strategy
	Update S Analysis Plan
	S Analysis Reviews
	Update S T&E Requirements
	Establish S Design Constraints
	Develop Supportability and Supportability Related Design Factors (Data)
	Update Functional Analysis
	Develop Functional Analysis (Data)
	Update Support System Alternatives
	Identify and assess the maintenance implications of each major system or equipment alternative
	Perform Initial Task Analysis
	Produce Preliminary Maintenance Planning Data
	Prepare Augmented LMI data selection sheet necessary for limited data required
	Prepare Augmented LMI work sheets for LMI Summaries required for program and contract execution
	Determine Alternative Maintenance Concepts
	Update Maintenance Concept
	Plan for, and participate in, all prototyping and testing
	Review and update CDD for Operations and Maintenance (O&M)
	Document Inputs for O&M system requirements document
	Preparing Supportability requirements for SOW, SOO, Sections L&M
	Develop Maintenance Planning Source Selection evaluation criteria
	Evaluate Source Selection proposals for MP integration activities
	Prepare and conduct Supportability Analysis Post Award guidance conference
	Establish Maintenance Activation Planning Team
	Conduct MPWG Meetings
	Participate in System Requirements Review and Design and Program Reviews
	Provide Inputs and Monitor Source of Repair Assignment Process
	Initiate Depot Maintenance Interservice Study
	Evaluate Augmented LMI data, perform risk assessment, (risk reduction, mitigation efforts) and verify exit
	Tasks monitored by the Maintenance Planning LEM:
	Update Use Study
	Update S&I Approaches
	Update BCS
	Develop Comparative Analysis (Data)
	Update Technological Approaches
	Update Trade Off Analysis
	Influence the selection of major system equipment alternatives
	Evaluate Trade Studies
	Produce ALSP
	Provide Inputs to the ALSP and/or Acquisition Plan
	Select and refine the support concept
	Integrate logistics functions with Maintenance Concept
	Establish System Integration exit criteria
	Provide TOC Inputs
	Figure 2-9
	During System Demonstration the most promising design approach is translated into a stable, interoperable, producible, supportable, and cost effective design. The manufacturing and production process is validated and system capabilities are demonstrat...
	The primary Maintenance Planning tasks are shown below:
	Develop the Systems Acquisition Maintenance Plan
	Update LMI Candidates
	Influence the detailed design
	Convene MPWG
	Preparing Supportability requirements for the SOW and/or SOO, Sections L&M
	Evaluate Source Selection proposals for Maintenance Planning integration activities
	Prepare Augmented LMI data selection sheet for necessary data required
	Prepare LMI work sheets for LMI Summaries required for program and contract execution
	Perform Preventive Maintenance Analysis
	Perform Corrective Maintenance Analysis
	Perform Task, Skills, and Time Line Analysis
	Perform LOR Analysis
	Initiate Source of Repair Analysis Process
	Submit 50/50 Workload Certification
	Submit CORE assessment request
	Perform cost benefit analysis (Contractor vs. Organic Repair)
	Update Maintenance Plan Constraints and Requirements
	Identify logistics requirements
	Integrate logistics functions with Maintenance Plan
	Test, Evaluate, and Verify S
	Update Maintenance Concept
	Develop Maintenance Plan
	Conduct MPWG Meetings
	Monitor IMP for Contractor MP activities
	Establish Depot Maintenance Activation Working Group
	Initial Depot Maintenance Activation Plans
	Prepare, Submit, and Monitor Budget
	Participate in Preliminary Design Review
	Participate in Critical Design Review
	Evaluate augmented LMI data, perform risk assessment, (risk reduction, mitigation efforts) and verify exit criteria are met
	Tasks monitored by the Maintenance Planning LEM:
	Establish System Demonstration exit criteria
	Review CDD for O&M task requirements
	Establish Source Selection evaluation criteria factors
	Perform R&M Analysis and FMEA
	Provide TOC Inputs
	Establish Site/Unit Activation Plan
	Plan Pre-Operational Support for test and evaluation
	Plan Interim Support
	Initiate Contractor Logistics Support (CLS) Plans
	Conduct Site Surveys
	Prepare Initial Activation Agreements
	Conduct Comparative Analysis (Data)
	Conduct Functional Analysis (Data)
	Finalize Depot Decision
	Finalize Plans for Pre-Operational Support
	Finalize Interim Support Planning and Requirements
	Update Site Activation Plans
	Monitor Development Test and Evaluation (DT&E) and correct MP deficiencies
	Figure 2-10
	After the production decision has been made, NAVAIR begins the process of identifying and procuring the logistics required to achieve maintenance capability and material support. Activation of the operational sites begins. The objective is to achieve ...
	The primary Maintenance Planning tasks that the Maintenance Planning LEM will accomplish are shown below:
	Monitor the operations and maintenance of the initial operating hardware
	Convene MPWG
	Prepare inputs for O&M system requirements document
	Participate in the Configuration Management process
	Conduct Maintenance Planning for ECPs
	S Analysis Strategy
	S Analysis Reviews
	Prepare Augmented LMI data selection sheet (if necessary for limited data required)
	Prepare Augmented LMI work sheets for LMI Summaries absolutely required for program and contract execution
	S Analysis Performance Requirements
	Functional Analysis
	Support Alternatives
	Trade Off Analysis
	Task and Skills Analysis
	Supportability Test and Evaluation
	Early Deployment Analysis
	Post Production Support Analysis
	Evaluate Source Selection proposals for MP integration activities
	Integrate logistics functions with Maintenance Plan
	Conduct MPWG Meetings
	Tasks monitored by the Maintenance Planning LEM:
	Procure and deliver logistics to initial and follow-on operating sites
	Adjust logistics to correct deficiencies
	Review and  update the CPD for O&M
	Establish Source Selection evaluation criteria factors
	Provide TOC Inputs
	Monitor Pre-Operational Support
	Monitor ICS
	Monitor CLS Activation
	Monitor Site Activations
	Monitor DT&E and Operational Test and Evaluation (OT&E)
	Monitor Depot Maintenance Activation Plan
	Finalize Depot Maintenance Interservice Support Agreement
	Figure 2-11
	Activities that must be accomplished during Operations & Support are shown below.
	The primary Maintenance Planning tasks that the Maintenance Planning LEM will accomplish are shown below:
	The ALSP should be updated to:
	Reflect changing program status
	Shift to life-cycle or weapon system management
	The readiness improvement programs should be continued.
	Tasks monitored by the Maintenance Planning LEM:
	Execute the Maintenance Program.
	Perform Proactive System Monitoring.
	Identify Problems or Improvement Opportunities.
	Develop Interim Actions.
	Evaluate Improvement Opportunities.
	Develop Solution Alternatives.
	Develop Funding Requirements.
	Recommend Improvement or Solution.
	Implement Solution and Update Plans.
	Workload requirements are revised and executed.
	The repair workload should be re-analyzed.
	Provisions for post-production support should be made.
	The logistics budget should be updated.
	Maintenance Planning During Major Modification or System Replacement
	Modifications. System modifications will be either an ECP or a new (possibly CaNDI) program, with all of the appropriate logistics implications. For an ECP, only a portion of the Maintenance Planning process is required.
	Use Study
	Functional Analysis
	Evaluation of Alternatives
	Tradeoff Analysis
	Supportability T&E
	ECPs are evaluated both by the APML and the APMSE for logistics and engineering, respectively using the process shown in Figure 2-11. After evaluation and sign off by the logisticians and engineers the ECP is approved and a NAVAIR Technical Directive ...
	Replacements. When the system replacement decision is made are listed below.
	Depot rework capability should be disestablished.
	The logistics organization should be disestablished.
	Tasks monitored by the Maintenance Planning LEM.
	Phase-out plans should be developed.
	Material use should be reviewed.
	A disposal plan should be developed.
	These tasks are shown below as Figure 2-12 which provides a step-by-step sequence of activities, events, decisions, and milestones. This Maintenance Planning Process is explained for each life cycle Phase in Chapters 3, 4, and 5 which follow the Figur...
	Chapter 3
	Early Maintenance Planning
	3.0 Maintenance Planning mANAGEMENT Strategy.

	The objective of Maintenance Planning at this time is to develop an analytically derived Maintenance Concept after examining alternatives that can meet the predicted operational environment. The Maintenance Concept documents the Program Manager’s main...
	Tab 3A provides an example for a complex system. The contents of this notional version supports the traditional three levels of maintenance used by the Department of the Navy and documented in the Naval Aviation Maintenance Program (NAMP, OPNAVINST 47...
	The notional version of the Maintenance Concept shown in Tab 3A includes major equipment categories including Support Equipment and Weapons. In actual use, only the actual hardware systems covered by the Maintenance Concept would be included. For exam...
	Viable support alternatives are developed and documented. In this Phase, these alternatives must satisfy the functional requirements of the new system within the established supportability design constraints. Each alternative support concept (such as ...
	During this phase, metrics that incentivize good behavior for PBL or that drive support costs are determined. For those variables identified and documented that have a high degree of risk and and/or that drive supportability, cost, and/or readiness of...
	The Maintenance Planning LEM performs the following tasks:
	Quantify and Document Supportability Factors (Block 1)
	Conduct Comparative Analysis (Blocks 2-5)
	Determine Maintenance Planning Management Strategy (Blocks 6-11)
	Establish Maintenance Planning Reviews (Blocks 12 - 14)
	Establish Supportability T&E Strategy (Blocks 15 - 20)
	3.1 Maintenance Planning.

	The Maintenance Planning Management Strategy identifies Maintenance Planning objectives, Maintenance Planning tasks to be performed, the performing organization, the schedule defining when data and products are due, the cost of performing the tasks, a...
	Those tasks that are identified by the Maintenance Planning Management Strategy during this phase can and usually occur prior to program initiation, are conducted at the system level, and are shown as Blocks 1-20 of Figure 2-12 which are repeated in t...
	Use Study
	Quantify and Document Supportability Factors (Block 1).


	Based on Functional Area Analysis, Functional Needs Analysis, Functional Solution Analysis, Mission Area Analysis, and Weapon System Analyses that are shown as inputs to Block 1 in Figure 2-12, the data is quantified and collected at the system level...
	Supportability factors identified for similar systems are assessed to determine their applicability to the new system. A few supportability factors are consistent with existing systems and require no modification. Other supportability factors need to ...
	The operational concept, both the most probable and worst case scenarios for peacetime and wartime employment of the new system is examined.
	Relationships among hardware, mission and supportability parameters pertinent to the new system, supportability factors related to the intended use of the new system are identified and documented for both peacetime and wartime scenarios.
	Locations of units, maintenance activity locations, and other available mission and use information used to identify supportability factors. These supportability factors are comprised by the following information
	Mobility requirements,
	Basing concepts,
	Anticipated service life,
	Interactions with other mission and/or support systems,
	Operational environment,
	Human capabilities, and
	Human limitations.
	New system operating requirements, comprised of:
	Mission frequency,
	Mission duration, and mission measurement base (days, hours, firings, flights, and/or cycles);
	Number of systems supported;
	Allowable maintenance periods;
	Environmental requirements.
	Based on this information, develop the initial Maintenance Concept. Types of data included are:
	Maintenance and Discard levels
	Performance-Based Logistics
	Prognostics and Health Management
	Autonomic logistics
	Innovative concepts that could improve system readiness, optimize manpower and personnel requirements, or reduce operation and support costs.
	Contractor logistic support (PBL, DVD, VPV, total, in part, or on an interim basis)
	Comparative Analysis (Blocks 2-5).

	Current system alternatives and previously developed BCSs are used as inputs to this analysis as show as the inputs to Block 2 in Figure 2-12. This analysis projects the new system’s supportability parameters, qualitative supportability problems foun...
	Comparative analysis is conducted:
	To analytically define new system parameter projections and targets of improvement identification;
	To identify new system supportability, cost, and readiness drivers; and
	To identify risks involved in using comparative system data in subsequent analyses.
	Comparative Analysis, is also called historical data review. Comparative Analysis uses information available from current operational systems to improve supportability and performance of the new system. Comparative system parameters include:
	High failure rate systems, subsystems, and equipment;
	Major downtime contributors;
	Design features that enhance supportability;
	Design features that degrade supportability;
	Design concepts with safety and/or human factor impacts;
	Gross requirements for logistic support resources; and
	Design, operational, and support concepts that drive:
	Logistic support resource requirements,
	O&S costs, and/or
	Achieved readiness levels of the current operational system and/or equipment.
	The current operational system and/or the composite of current operational systems and/or subsystems that most closely represents the design, operational, and support characteristics of the new system under development is then used to develop the BCS.
	Current operational systems, subsystems, and equipment items used for comparative purposes are identified by the Maintenance Planning LEM.
	Identify Comparable Systems (Block 2).

	Based on Current system Alternatives and Previous BCSs that are shown as inputs to Block 2 in Figure 2-12, perform a data review of current operational systems to identify systems and subsystems that can be used for comparison with the new system alte...
	Variances in operational employment concepts and in support system concepts may require separate comparative systems that account for these variances. Thus, a range of comparative systems may be identified to enable comparison among design, operationa...
	The comparative system may be a composite of elements from different existing systems. A composite BCS must represent clearly the design, operation, or support characteristics of the new system alternative.
	Identification of current comparable systems, subsystems, and/or equipment used for later contractor development of a Baseline Comparison System (BCS) is based on:
	The design, operation, and support characteristics of the new system; and
	The type of parameter to be projected.
	If new system alternatives vary significantly in design, operation, and/or support concepts, then different existing systems that exhibit similar respective design, operation, and/or support concepts are identified for each new system alternative.
	If new system alternatives also vary significantly from any one current existing system in comparison parameters of interest such as
	Supportability,
	O&S cost,
	Readiness,
	Manpower,
	R&M, and/or
	Logistic support resource requirements,
	then different existing systems that exhibit similar comparison parameters are identified for each new system alternative.
	If design parameters are to be compared, then current existing systems that are similar to the new system design are used for comparative purposes.
	If operational parameters are to be compared, then current existing systems that are similar to the operation of the new system are used for comparative purposes.
	If support parameters are to be compared, then current existing support systems that are similar to the new system support concept are used.
	This may result in completely different systems being used to compare design, operation, and/or support parameters of interest for each new system alternative.
	If major subsystems have been identified for the new system, then several comparable systems, each exhibiting a comparison parameter of interest and/or differing in design, operation, and/or support concept, may be used to form a composite comparison ...
	The level of detail to describe the BCS is dependent on the acquisition program.
	Develop Comparative Parameters (Block 3).

	Identify comparative system characteristics. For each comparative system identified determine historical values of the following characteristics:
	Operating and support costs;
	Logistic support resource requirements;
	Reliability and maintainability; and
	Readiness.
	Adjust Use Profile (Block 4).

	Comparative system values are assigned to each level of detail under study. That is, if the comparative system is identified at system level, values are assigned to system level characteristics; if a comparative system is identified at a subsystem lev...
	Identify Qualitative Supportability Problems. Examine each comparative system to identify qualitative supportability problems that should be prevented in the new system. Identify areas for improvement for future analysis.
	Determine Manpower, Cost, and Readiness Drivers (Block 5).

	Determine Supportability, cost, and readiness drivers of each comparative system. The determination is based on:
	The design, operating, and support characteristics of the comparative system;
	The values derived for these characteristics; and
	Supportability problems.
	The supportability, cost, and readiness drivers identified for each comparative system are predictions of the new system drivers. These predictions are used to identify:
	Areas for improvement,
	Supportability design constraints, and
	Candidates for tradeoff analyses.
	The drivers may be comprised of:
	Specific logistics elements,
	Specific support functions,
	The operational scenario, and
	Intended uses of the new system.
	Care must be taken to ensure that drivers are identified, rather than the effect of drivers. Performance of this task entails a cooperative effort from the other NAVAIR competencies with logistics element responsibilities, such as PMA-260 and NAES, La...
	Identify Unique System Drivers. Identify and document supportability, cost, and readiness drivers of unique subsystems in new system alternatives. A unique subsystem is one in which there exists no comparable subsystem. This task is performed only if ...
	Identify Risks and Assumptions. Identify and document any risks and assumptions associated with the identification of:
	Comparative systems;
	The values assigned to:
	Operating and support costs,
	Logistic support resource requirements,
	Reliability and maintainability, and
	Readiness
	of each comparative system; and Supportability, cost, and readiness drivers of each comparative system, new system alternatives, and unique subsystems.
	Risk analysis assesses the degree of similarity between the comparative systems and new system alternatives, the effect of incomplete or inaccurate data on predictions, and confidence level of predictions of supportability, cost, and readiness drivers...
	Results are compiled and provide data for the initial generation of the Augmented LMI database that is developed in an Integrated Digital Environment (IDE) by the contractor with the data that is used in more than one instance tagged and coded and the...
	Maintenance Planning Management Strategy (Blocks 6-11).

	The Maintenance Planning Management Strategy identifies Maintenance Planning objectives, Maintenance Planning tasks to be performed, the performing organization, the schedule defining when data and products are due, the cost of performing the tasks, ...
	NAVAIR identifies the expected mission and functional requirements of the new system, resource constraints such as expected funding and schedule constraints, available data bases for use such as 3-M and MDS, and previously conducted analyses that are ...
	Prepare Maintenance Planning Objectives (Block 6).

	Inputs to Block 6 are shown in Figure 2-12. Inputs are Mission and Functional Requirements and Program and Schedule Resource Constraints. Maintenance Planning objectives are prepared based on the following factors. Gross estimates of R&M characteristi...
	Identify Maintenance Planning Tasks (Block 7).

	Maintenance Planning tasks required to develop the Maintenance Concept and later the Maintenance Plan are identified based on Maintenance Planning objectives. Probable design and operational approaches, supportability characteristics, and available da...
	Performing Organization (Block 8)

	The organization to perform each Maintenance Planning task required to develop the Maintenance Concept and later the Maintenance Plan is identified. Training required to enable members of the selected organization to perform required Maintenance Plann...
	Estimated Costs (Block 9)

	The cost to perform each Maintenance Planning task required to develop the Maintenance Concept and later the Maintenance Plan is estimated and compared to program funding and schedule constraints. If the selected tasks are not cost effective, that is,...
	Determine Maintenance Planning Management Strategy (Block 10).

	After program funding and schedule constraints have been met, the Maintenance Planning Management Strategy is developed by the Maintenance Planning LEM. The Maintenance Planning Management Strategy is comprised of Supportability (S) objectives for the...
	Policies for assessment and review of the Maintenance Planning program are established.
	A Maintenance Planning Management Strategy report is prepared. It defines the Maintenance Planning Management Strategy, Supportability objectives, Maintenance Planning tasks to be performed, Maintenance Planning review policies, and Supportability, co...
	NAVAIR updates the initial Maintenance Planning Management Strategy defined between the Initial Technology Review (ITR) and Alternate systems Review (ASR). The updated Maintenance Planning Management Strategy is refined between ASR and the Integrated ...
	NAVAIR again updates the Maintenance Planning Management Strategy. The Maintenance Planning Management Strategy that was refined between ASR and IBR is updated again between IBR and SFR to reflect program changes, modifications to schedules, and resou...
	Supportability, Cost, and Readiness Objectives (Block 11)

	Supportability, cost, and readiness data and Maintenance Planning tasks to be performed are based on the Maintenance Concept. Supportability, cost, and readiness data are used for the initial generation of the Augmented LMI database using the Integrat...
	Maintenance Planning Reviews Blocks 12 - 14
	Establish Review Procedures (Block 12).


	The Maintenance Planning LEM schedules and conducts a Maintenance Planning guidance conference following contract award to ensure a thorough and complete understanding of Maintenance Planning program requirements between NAVAIR and the contractor. At ...
	Prepare Review Agendas (Block 13).

	Pertinent aspects of the Maintenance Planning program are examined at Systems Engineering (SE) Reviews, Design Reviews, and Maintenance Planning Reviews. These reviews are shown as sub-blocks under Block 13. The contractor prepares an agenda for NAVAI...
	Maintenance Planning tasks conducted.
	Supportability assessment of proposed design features including supportability, cost, and readiness drivers and new or critical logistic support resource requirements.
	Corrective actions considered, proposed, or taken, such as:
	Support alternatives under consideration
	System alternatives under consideration
	Evaluation and tradeoff analysis results
	Comparative analysis with existing systems
	Design or redesign actions proposed or taken
	Review of supportability design requirements and specifications.
	Progress toward establishing or achieving supportability goals.
	Maintenance Planning documentation required, completed, and scheduled.
	Design, schedule, or analysis problems affecting supportability.
	Status of previous action items.
	Other topics and issues as appropriate.
	Prepare Review Minutes (Block 14).

	The review results are documented. Current status of action items are maintained. Maintenance Planning Review documentation includes all pertinent aspects of the Maintenance Planning program to a more detailed level than that covered at design and pro...
	Supportability Test and Evaluation Strategy (Blocks 15 - 20).

	The supportability test and evaluation program provides measured data for supportability design parameters for input into system level estimates of readiness, O&S costs, and logistic support resource requirements, expose supportability problems so th...
	Develop Supportability Test and Evaluation Strategy (Block 15).

	A test and evaluation strategy is formulated to ensure that specified supportability design requirements are achieved, or achievable, for input into system test and evaluation plans. The test and evaluation strategy formulated is based on:
	Quantified supportability requirements for the new system;
	Supportability, cost, and readiness drivers; and
	Supportability issues with a high degree of risk associated with them.
	Tradeoffs are conducted between planned test length and cost and the statistical risks incurred. Potential test program limitations in verifying supportability objectives, based on previous test and evaluation experience, and the resulting effect on t...
	Develop Supportability Objectives and Criteria (Block 16).

	Based on the Supportability Test and Evaluation Strategy, develop and document test and evaluation program objectives and criteria. Identify test resources, procedures, and schedules required to meet the objectives for inclusion in the coordinated tes...
	Develop Supportability Assessment Plan (Block 17).

	Develop the Supportability Assessment Plan which includes test and evaluation strategy, objectives, criteria, methods, resources, and schedules. The plan is updated and stored in the Augmented LMI database using the Integrated Digital Environment (IDE...
	Assess Tests and Evaluations (Block 18).

	Maintenance Planning personnel ensure that supportability requirements are evaluated and tested. This requires close coordination with the system test and evaluation program. Test results are analyzed to assess the achievement of specified supportabil...
	Assess Achievement of Supportability Requirements. (Block 19)

	Determine the extent of improvement required in supportability design parameters necessary for the system to meet established goals and thresholds. Identify any areas where established goals or thresholds have not been demonstrated within acceptable c...
	Develop Data Collection Plan (Block 20).

	Analyze existing maintenance data systems, defined in OPNAVINST 4790.2, to determine the amount and accuracy of supportability information that will be obtained on the new system or equipment item in its operational environment. Identify any shortfall...
	Maintenance Planning Requirements

	During this phase, the program initiation sequence begins. Logistics capabilities are developed for each hardware alternative The following key products are produced in this phase.
	Maintenance Planning Management Strategy
	Supportability requirements for the SOW and/or SOO, Sections L&M
	Supportability inputs for Program Management documentation
	Design to requirements in the Design Specification
	Inputs to Source Selection Plan
	Maintenance Concept
	Chapter 4
	Detailed Maintenance Planning
	4.0 Maintenance Planning Tasks

	The development contractor that develops the system performs the following Maintenance Planning tasks.
	Supportability Analysis Plan (Blocks 21 - 23)
	Use Study (Blocks 24 - 25)
	Standardization and Interoperability (S&I) (Blocks 26 - 30)
	Comparative Analysis (Blocks 31 - 35)
	New Technology (Blocks 36 - 38)
	NAVAIR uses the results of the analyses in Blocks 21 - 38 to establish Supportability Requirements (Blocks 39 - 45) for establishment of Maintenance Planning inputs to the development contract.
	Maintenance Planning then continues with the development of the Maintenance Plan. The development contractor that develops the system performs the following Maintenance Planning tasks.
	Functional Analysis (Blocks 46 - 57)
	Support Synthesis (Blocks 58 - 61)
	Tradeoff Analysis (Blocks 62 - 87)
	Initial Task Analysis (Blocks 88 - 91)
	Preliminary Maintenance Plan (Blocks 92 - 93)
	Analysis Candidates (Blocks 94 - 100)
	R&M Analysis and FMEA (Blocks 46 - 57)
	Hardware Functional Analysis (Blocks 101 - 116)
	LOR Analysis (Blocks 117 - 119)
	Task and Skills Analysis (Blocks 120 - 147)
	Sustained Maintenance Planning then begins and completes the analysis process by collecting real and applicable data from in-service fielded systems (Blocks 148 - 181)
	New system performance characteristics are established but actual design is still flexible. Debugging and major changes in configuration are taking place as analyses and tradeoff results determine the optimum design to meet the mission capability. The...
	New in the process is the use of sensitivity analysis to determine “Maintenance Plan drivers”. In developing the SM&R code, the maintenance planner will perform sensitivity analysis to determine which specific metrics drive the repair decision and the...
	Management procedures have been established to ensure that the right information is available at the right time so that factually based decisions can be made. Maintenance Planning management is performed by NAVAIR. Maintenance Planning requires settin...
	Supportability Analysis Plan (Blocks 21 - 23).

	The contractor prepares the Supportability Analysis Plan in response to the solicitation document. The Supportability Analysis Plan developed, shown in the figure on the right, forms a part of the statement of objectives and statement of work followi...
	Describe Supportability Analysis Program Requirements (Block 21).

	Describe how the Maintenance Planning program will be conducted to meet program requirements. The following paragraphs refer to the sub-blocks of Block 21.
	Develop a description of the Maintenance Planning program management structure. This includes the interrelationship between line, service, staff, and policy organizations.
	Identify each Maintenance Planning task to be accomplished and how each will be performed.
	Identify Maintenance Planning requirements for Government furnished equipment/material (GFE/GFM) and subcontractor/vendor furnished material including end items of support equipment.
	Provide the schedule with estimated start and completion dates for each Maintenance Planning program activity or task. Schedule relationships with other support program tasks and associated Systems Engineering activities are identified.
	Provide a description of how Maintenance Planning tasks and data will interface with other product support and system oriented tasks and data. This description includes analysis and data interfaces with the following programs, as applicable:
	System and equipment design
	Reliability
	Maintainability
	Human engineering
	Standardization and Parts Control
	System safety
	Packaging, handling, storage and transportability
	Initial provisioning
	System and equipment testability
	Survivability
	Technical publications
	Training and training equipment
	Facilities
	Support equipment
	Test and evaluation
	Based on the new system development schedule provided by NAVAIR, Maintenance Planning task requirements, the Maintenance Planning schedule, and Maintenance Planning program interfaces, a schedule delineating estimated beginning and ending points for e...
	Based on the Systems Engineering schedule a logistics program schedule is developed.
	Explain the Indentured Product Code (IPC) control numbering system to be used.
	Describe procedures for validating Augmented LMI data to include configuration control procedures.
	Provide the procedures to evaluate the status and control of each task, and
	Identify the organizational unit with the authority and responsibility for executing each task.
	Provide Work Breakdown Structure (WBS) identification of items upon which Maintenance Planning will be performed and documented as Maintenance Planning Candidates.
	Develop review procedures and methods to control and review released design information. Participation of key Maintenance Planning personnel in internal design reviews must be specified. The procedures define accept and reject criteria pertaining to s...
	Describe the procedures for updating and validating Augmented LMI data.
	Provide the procedures, methods, and controls for identifying and recording design problems or deficiencies affecting supportability, corrective actions required, and the status of actions taken to resolve the problems. Description of the data collect...
	Supportability Analysis Plan (Block 22)

	A S Analysis Plan that identifies and integrates all Maintenance Planning tasks, identifies management responsibilities and activities, and describes the approach for accomplishing analysis tasks is developed.
	Government Approval (Block 23)

	The S Analysis Plan is submitted to NAVAIR for approval. After approval, the S Analysis Plan is updated, based on analysis results, program schedule modifications, and program decisions.
	Use Study (Blocks 24 - 25).

	An initial Use Study was performed earlier by NAVAIR as described in Block 1. This initial Use Study developed in Block 1 serves as the basis for Maintenance Planning and readiness analyses for the new system and provides the framework upon which the...
	Quantify and Document Supportability Factors (Block 24).

	Update the Use Study to establish qualitative and quantitative supportability factors required for readiness and support resource projections. These factors include:
	Mission frequency and duration,
	Number of systems supported,
	Deployment scenarios, and
	Environmental requirements.
	Identified supportability factors are comprised of:
	Mobility requirements,
	Mission frequency,
	Mission duration,
	Basing concepts,
	Anticipated service life,
	Interactions with other mission and/or support systems,
	Operational environment,
	Human capabilities, and
	Human limitations.
	The resulting quantitative data is documented in Block 44. These data include new system operating requirements, comprised of:
	Missions per unit time,
	Mission duration, and mission measurement base (days, hours, firings, flights, and/or cycles);
	Number of systems supported;
	Allowable maintenance periods;
	Environmental requirements; and
	For equipment acquisitions only transportation factors comprised of transport mode type, time and schedule, quantity to be transported, and destinations.
	The most probable and worst case scenarios for both peacetime and wartime employment of the new system are considered. The analyses is updated on a system level and documented in a Use Study Report.
	Conduct Field Visits (Block 25).

	Conduct field visits to operational units and support activities that most closely represent the planned operational and support environment for the new system. Assess existing capabilities, resources, and problems that the operational units and maint...
	Standardization & Interoperability (S&I) (Blocks 26 - 30).

	Conduct Standardization and Interoperability (S&I) analyses (Blocks 26 - 30). Existing logistic support resources are used to reduce life cycle cost, enhance readiness, and minimize the impact of introduction of the new system. Existing items are use...
	Support system standardization requirements include standard software language and use of standard multi-system test equipment. Standardization requirements and constraints are identified and documented. Supportability design requirements to achieve t...
	Existing logistic support resources are identified using DoD and Navy handbooks, catalogs, and registers that identify available support equipment; test, measurement and diagnostic equipment; tools and tool kit contents; and personnel skills.
	Field visits conducted as part of the Use Study and described in Block 25 are used to identify existing capabilities and resources available to support the new item. Standardization through mission hardware and software Standardization Programs and Pa...
	Because of the impact of standardization on mission performance, reliability, maintainability, safety, quality, and survivability, the standardization program includes participation from Maintenance Planning activities as well as the other Systems Eng...
	Standardization approaches begin after the System Requirements Review (SRR) and are finished before the System Functional Review (SFR). If the standardization effort is included as a separate contract requirement, then only the outputs of the standard...
	Identify S&I Benefits (Block 26).

	Based on existing logistic capabilities and resources available to support the new system identified as a result of the Use Study (Block 24), planned logistic resource developments provided by NAVAIR, and new system alternatives under consideration, e...
	Quantify S&I Design Constraints (Block 27).

	Based on standardization program and mission hardware and software standardization requirements provided by NAVAIR, supportability standardization design constraints that will become program constraints are defined in quantitative terms for only those...
	Update (in quantitative terms) impacts resulting from the use of those logistic support resources. Logistic support resources may become constraints due to cost, manpower, personnel, readiness, or support policy considerations and benefits. Identify a...
	Identify Interchangeability and Replaceability Requirements.

	The contractor is responsible for integrating and implementing an acceptable interchangeability and replaceability (I&R) program. The I&R program applies to aerospace vehicles that are peculiar and must be integrated to provide an operational weapon c...
	Identify S&I Risks (Block 28).

	Based on the supportability standardization design constraints, risks associated with each constraint are identified and documented.
	Risks are identified and documented for those items that are projected to be in short supply compared with the demand for them. Risks are identified and documented for logistic support resources that are being developed for future use.
	Document S&I Information (Block 29).

	Based on the supportability standardization design and program constraints and risks, resulting supportability, cost, and readiness standardization design and program constraints are documented and provided to the formal mission hardware and software ...
	Identify S&I Approaches (Block 30).

	Based on documented standardization program and design constraints, mission hardware and software standardization approaches that reduce cost, increase readiness, and/or minimize the impact of introduction of the new system, are identified and documen...
	Standardization & Interoperability (S&I) Products.

	Documented supportability standardization program and design constraints, risks associated with each constraint, supportability, cost and standardization design and program constraints, and beneficial supportability standardization approaches are prov...
	Comparative Analysis (Blocks 31 - 35).

	A comparative analysis of the new system with a Baseline Comparison System (BCS) is conducted. This analysis projects the new system’s:
	Supportability related parameters;
	Qualitative supportability problems to be avoided; and
	Supportability, cost, and readiness drivers.
	These projections are used to identify:
	High failure rate potential of subsystems and components;
	Major downtime contributors;
	Design features that enhance supportability;
	Potential supportability problem areas to include design features which degrade supportability;
	Design concepts with potential safety or human factors impacts;
	Gross requirements for logistic support resources;
	Design, operational, and support concepts that drive support requirements, operating and support costs, and achieved readiness levels of the system.
	The results are compiled in a comparative analysis report and retained in Block 44 and in the Augmented LMI database using the Integrated Digital Environment (IDE).
	Develop Baseline Comparison System (BCS) (Block 31).

	To identify potential BCSs, perform a data review of current operational systems to identify systems and subsystems that can be used for comparison with the new system alternatives.
	Variances in operational employment concepts and in support system concepts require separate BCSs that account for these variances. Thus, a range of BCSs may be identified to enable comparison among design, operational employment, and support system c...
	Additionally, the BCS may be a composite of elements from different existing systems. A composite BCS must represent clearly the design, operation or support characteristics of the new system alternative. The level of detail to describe the BCS is ide...
	BCSs are generally established at the System Level between the Alternate System Review (ASR) and Integrated Baseline Review (IBR). The level of detail required in describing current operational systems, subsystems, and equipment items for comparative ...
	Based on current, comparable, operational, existing systems, subsystems, equipment, and/or components and descriptions of new systems that are being considered for development, new system alternatives are identified.
	If those new system alternatives vary significantly from any one current existing system in design, operation, and/or support concepts, then different current, comparable, operational, existing systems that can be used for comparison of those concepts...
	If those new system alternatives vary significantly from any one current operational system for comparison parameters of interest, including but not limited to:
	Supportability,
	Manpower,
	Cost,
	Readiness,
	Failure Rates,
	Downtime,
	Design Features,
	Safety,
	Human Factors, and/or
	Gross Logistic Support Resource Requirements,
	then different existing systems are used that address each respective parameter of interest.
	If new system alternatives do not vary significantly from an existing system and if different existing systems are not required to adequately compare all parameters of interest, then the existing hardware, operational, and support systems that can be ...
	For comparative purposes, supportability parameters comprised of:
	O&S costs,
	Logistic support resources requirements,
	R&M values, and
	Readiness values
	are identified for each current existing system.
	Based on the current, comparable, operational, existing systems thereby identified, a BCS is developed and documented.
	If elements from different existing systems are required to describe the new system in terms of design, operation, and/or support concepts, then a composite BCS based on those respective concepts is developed.
	If elements from different existing systems are required to describe the new system in terms of the comparison parameters of interest (supportability, manpower, cost, readiness, failure rates, downtime, design features, safety, human factors, and/or g...
	Previously developed BCSs that are relevant to the new system developed in Block 2 are assessed.
	If applicable, previously developed BCSs are used for development of the BCS and/or composite BCS.
	The developed BCS and/or composite BCS is used to identify supportability, cost, and readiness drivers for each new system alternative for the following cases:
	The BCS is similar in all respects to the new system;
	A different BCS is required for any comparison parameter (supportability, manpower, cost, readiness, failure rate, downtime, design features, safety, human factors, and gross logistic support resource requirements);
	A composite BCS is required to describe different design, operational, and/or support concepts; and
	Different composite BCSs are required to describe all comparison parameters.
	Develop BCS Comparative Parameters (Block 32).

	Based on the identification of the BCS, and existing system and subsystem supportability values resulting from previous studies, BCS comparative parameters are developed.
	Parameters are developed for each BCS case described above.
	Parameters are comprised of
	O&S costs,
	Logistic support resource requirements,
	R&M values, and
	Readiness values.
	Based on the use profile of the new system resulting from the Use Study, the supportability parameters developed for each BCS are adjusted to account for differences between use of the current existing comparative system and the new system.
	Identify Risks and Assumptions (Block 33).

	Identify and document risks and assumptions associated with using current operational systems and their associated parameters for comparative purposes, including but not limited to:
	Low similarity between design, operation, and/or support concepts for the new system and existing comparable systems;
	Lack of accurate data on new system alternatives and/or existing systems; and
	Environmental and operational differences that require adjustments in supportability, cost, and readiness values when composite BCSs are used.
	Identify Qualitative Supportability Problems (Block 34).

	Qualitative supportability problems on existing systems that are to be avoided on the new system are identified, analyzed, and documented in Block 44 and in the Augmented LMI database using the Integrated Digital Environment (IDE).
	Qualitative supportability problems to be considered for elimination include at least:
	Modifications to hardware, software, support plans, logistic support resources and/or operational tactics requiring corrective action;
	Interface problems between design concepts and operators, maintainers, and support equipment;
	Technical design problems with diagnostic features, electromechanical interfaces, reliability estimates, item functions, adjustment and/or calibration requirements, and connector and pin assignments;
	Manpower requirements and skill level demands;
	Logistic support system parameters (such as high resupply or awaiting maintenance times); and
	High cost items, performance and support requirements, schedule constraints, and skill requirements.
	Update Manpower, Cost, and Readiness Drivers (Block 35).

	Based on new system alternatives, current comparable systems, and BCSs identified above, current existing system and BCS supportability comparison parameters, risks associated with comparing the new system to composite BCSs, and quantitative problems ...
	BCS drivers are used to identify supportability design constraints that are formulated to achieve new system supportability improvements.
	BCS problems are identified and are used to develop approaches to eliminate and/or reduce resultant new system problems.
	Supportability, cost, and readiness drivers are determined and documented for each comparative system for each new system design, operation, and support concept alternative.
	Based on these drivers, adjusted by the results of the Use Study (Block 24), and accounting for risks, assumptions, and problems to be avoided; supportability, cost, and readiness drivers for each new system alternative are determined from perspective...
	Specific logistics elements,
	Support functions,
	Missions,
	Operational scenarios, and
	Operational requirements
	ensuring that drivers, rather than their effect are identified.
	Analyses conducted are performed by appropriate specialty areas:
	Manpower, personnel, and training analyses are performed by human engineering and training specialists;
	Maintainability comparisons are made in the maintainability program providing Design Interface to coordinate with the Maintenance Planning LEM.
	Supportability, cost, and readiness drivers are also identified and documented in Block 44 and in the Augmented LMI database using the Integrated Digital Environment (IDE) for new systems for which there are no current, existing, operating, comparable...
	Performance of this task entails a cooperative effort with the logistics element programs. That is, each NAVAIR LEM identifies supportability, cost and readiness drivers within the specific element. The results of the individual logistics studies is i...
	Document Manpower, Cost, and Readiness Drivers.

	Existing systems and subsystems useful for comparative analyses, existing system O&S costs, logistic support resource requirements, R&M values, and readiness values, BCSs, and composite BCSs, BCS O&S costs, logistics support resource requirements, R&M...
	New Technology (Blocks 36 - 38).

	Design personnel, in conjunction with supportability specialists, identify potential technological approaches to achieve new system supportability improvements. Technological approaches identify the expected affect of improvements on supportability, ...
	Establish Supportability Improvement Objectives (Block 36).

	New system design improvements, new system technological advancements, and logistic element design improvements are identified for all logistic elements including support for support equipment based on:
	Supportability, cost, and readiness values (current, existing, comparable system O&S costs, logistic support resource requirements, and R&M and readiness values),
	Qualitative supportability problems extant on BCSs that are to be avoided on the new system,
	New system and BCS supportability, cost, and readiness drivers, and
	Reliability, maintainability, and support system design approaches for the most current level of development systems and equipment.
	Particular attention is to be devoted to the application of technological advancements to new system drivers and areas where qualitative problems were identified on BCSs.
	Improvements are developed at the System level and are prioritized based on the contribution of each improvement to system and subsystem level supportability values.
	Improvements that can be achieved in supportability, cost, and readiness values are estimated for new system design improvements and new system technological improvements that have the potential for reducing logistic support resource requirements and ...
	Identified logistic element design improvements that can increase support system effectiveness and/or enhance new system readiness together with estimated improvements in supportability, cost, and readiness values are used to establish and document ne...
	Update the information available on new technology and state-of-the-art hardware and software to update technological advancements that can be exploited for the new system. Update the advancements that have potential to significantly increase supporta...
	Identify Approaches, Impacts, and Design Risks (Block 37).

	Based on the established supportability improvement design objectives and available technology evaluations and technology improvements in the Functional Area Analysis, Analysis of Alternatives (AoA), and Technology Development Strategy (TDS), developm...
	The effect of improvement on new system supportability, cost, and/or readiness values is identified and documented in Block 44 and the Augmented LMI database using the Integrated Digital Environment (IDE) as cost impacts, including additional funding ...
	Risks associated with established supportability improvement design objectives are established and documented in Block 44 and the Augmented LMI database using the Integrated Digital Environment (IDE).
	Establish Supportability Design Improvements (Block 38).

	Based on the established and documented supportability design improvement objectives, identified and documented evaluation and development approaches, identified and documented implementation schedule and cost impacts, and identified and documented de...
	From the updated design opportunities and recommended logistic element design improvements, NAVAIR establishes supportability design improvements for the new system. The design improvements are updated as new system alternatives become better defined....
	Supportability Requirements (Blocks 39 - 45).

	Supportability requirements governing development of the new system are established. Established supportability requirements include supportability objectives and thresholds and qualitative and quantitative supportability constraints derived from the...
	Establish Supportability, Cost, and Readiness Objectives (Block 39).

	Based on a description of new system alternatives and supportability objectives, quantitative data pertaining to the use of the new system, supportability standardization design constraints, new system and BCS supportability, cost, and readiness value...
	Based on established supportability objectives and previously identified risks (including at least standardization risks and risks and assumptions associated with using current operational systems and their associated parameters), the risks and uncert...
	Identify Risks (Block 40)

	Based on all risks associated with established supportability design objectives, supportability risks associated with new technology planned for the new system item are identified and documented in the Augmented LMI database using the Integrated Digit...
	Identify Quantitative Supportability Characteristics (Block 41).

	Identify quantitative supportability characteristics. Supportability characteristics are expressed in terms of feasible support concepts, reliability and maintainability, system readiness, operation and support costs, and logistic support resource req...
	For those variables identified and documented that have a high degree of risk and the new system supportability, cost, and readiness drivers that drive the supportability, cost, and/or readiness of the new system item, a sensitivity analysis is conduc...
	Sensitivity Analysis (Block 42).

	The sensitivity analysis determines the amount by which a given parameter can be in error before the decision alternative generated as a result of that parameter value will no longer be superior to other alternatives.
	Quantitative supportability characteristics are identified and documented based on the sensitivity analysis conducted and the established supportability, cost, and readiness objectives. Trigger bands for decision drivers are identified and documented.
	Data Rights (Block 43).

	Hardware or software, for which the Government may not have full design rights due to regulations or laws limiting the information the contractor must furnish because of proprietary considerations, are identified. Include alternatives and cost, schedu...
	Quantitative supportability parameters are identified for both peacetime and wartime conditions, and include feasible support concepts and the supportability parameters initially identified for current systems (O&S costs, logistic support resource req...
	Establish Supportability Design Constraints (Block 44).

	The supportability objectives that were established and quantified are allocated and/or translated to supportability thresholds.
	Supportability objectives established between the Alternate System Review (ASR) and the Integrated Baseline Review (IBR) are based on the results of mission and support system definition tasks. Those supportability objectives are subjected to tradeoff...
	Between the Integrated Baseline Review (IBR) and the System Functional Review (SFR), thresholds that represent minimum acceptable values, as described below in this paragraph, are established that are not subject to tradeoff analyses.
	Objectives and thresholds are established, documented, and included in new system specifications as supportability constraints.
	Based on the identification of supportability design factors associated with GFE and/or GFM and administrative and logistic delay times that cannot be controlled by the contractor, supportability objectives and thresholds are adjusted so that new syst...
	For example, if the overall threshold for manpower is 100 manhours/system/year, and a government furnished subsystem requires 25 manhours/system/year, then the contract should reflect a threshold or 75 manhours/system/year for performing activity deve...
	This translation from supportability objectives and thresholds to specification requirements as constraints is also applied to readiness parameters.
	Design rights data limitations are identified and documented for all hardware and/or software for which the government will not or may not have full design rights. Efforts to eliminate the constraints imposed by regulations and/or laws limiting the in...
	Impacts of selecting either the alternatives or the new system items that have design rights data limitations. Impacts address cost and schedule variations and functions performed by the hardware items resulting from choosing design rights data limite...
	Quantitative supportability constraints for the new system item are established and documented as described above in Block 44.
	Quantitative supportability constraints are comprised of at least:
	Operational data, .
	R&M characteristics,
	Operational and maintenance level requirements,
	Scheduled inspection and mission profile change requirements,
	Manpower and skill requirements, and
	Standardization and Interoperability requirements.
	Operational data are comprised of:
	Annual Operating Requirements (AOR),
	Annual number of missions,
	Annual operating days,
	Mean mission duration,
	Mode of transport,
	Total systems supported,
	Crew size, and
	The number of operating locations.
	R&M characteristics are comprised of both the Minimum Acceptable Values (MAVs) and Best Operational Capability (BOC) values for:
	Mean Time Between Failures (MTBF),
	Mean Time Between Maintenance Actions (MTBMA),
	Mean Time To Repair (MTTR),
	Mean Active Maintenance Downtime (MAMDT),
	Maximum Time To Repair,
	Percentile,
	Inherent Availability (Ai),
	Achieved Availability (Aa), and
	Operational Availability (Ao).
	Operations and maintenance level requirements are comprised of:
	Maintenance level,
	Number of systems supported,
	Unscheduled maintenance comprised of Mean elapsed time and mean manhours,
	Maximum time to repair,
	Percentile,
	Manhours per operating hour and
	Annual manhours for both scheduled and unscheduled maintenance, and
	Turnaround times comprised of both mean elapsed time and mean manhours
	Scheduled inspections and mission profile change are comprised of:
	Operation/maintenance level and mean elapsed time and
	Mean manhours for:
	Daily,
	Preoperative,
	Post-operative, and
	Periodic inspections and for mission profile changes.
	Manpower and skill requirements are comprised of:
	Operations/maintenance level,
	Skill Specialty Code,
	Skill level,
	Quantity skill specialty code available, and
	Annual manhours.
	Standardization and interoperability requirements are comprised of:
	Item name,
	Number type,
	National Stock Number (NSN), and
	Contractor and Government Entity (CAGE) code.
	Review the supportability, cost, and readiness objectives and establish supportability, cost, and readiness goals and thresholds for new system alternatives. Goals and-thresholds are not subject to tradeoff. Thresholds represent minimum essential leve...
	The supportability objectives, goals, and thresholds identified above are allocated and translated into supportability requirements for inclusion in system, subsystem, or support system specifications. This translation from supportability objectives, ...
	NATO Standardization (Block 45).

	Supportability constraints are comprised of:
	Standardization and/or interoperability constraint that precludes adoption of a NATO system item to satisfy the mission need;
	Qualitative constraints;
	Design rights data limitations as defined below; and
	Quantitative constraints as defined above.
	Augmented LMI.

	The Maintenance Planning LEM initiates Operations and Maintenance Requirements for the Augmented LMI database using the Integrated Digital Environment (IDE) with the data generated.
	Supportability (S) Requirements consolidate pertinent information relating to the anticipated operation of the system, the environment in which the system is to be operated and maintained, and allocation of system maintenance requirements. Such data a...
	A separate Supportability (S) Requirements table is prepared for the system and for each subsystem for which maintenance requirements are to be imposed. Government furnished equipment is also included.
	The data to be specified in Supportability (S) Requirements, to the extent possible, cover:
	Probable design characteristics,
	Maintenance Concepts, and
	Operational approaches for the new system and
	Gross estimates of reliability and maintainability values,
	Operating and support costs,
	Logistic support resources, and
	Readiness characteristics of each design and operational approach.
	Supportability (S) Requirements provide input to future analyses and provide the basis for the Augmented LMI database using the Integrated Digital Environment (IDE). Supportability (S) Requirements become part of the statement of work if a contract is...
	Maintenance Planning tasks performed are iterative. Generally, the Maintenance Planning tasks performed between ASR and IBR are performed at the system level while the tasks between IBR and SFR are performed at the subsystem level.
	The new system design is only conceptual between ASR and IBR. While the design is still in its formative stage there is ample opportunity to identify new system alternatives, conduct tradeoffs, and influence design from a Maintenance Planning standpoi...
	Functional Analysis (Blocks 46 - 57)
	Support Synthesis (Blocks 58 - 61)
	Tradeoff Analysis (Blocks 62 - 87)
	Initial Task Analysis (Blocks 88 - 91)
	Preliminary Maintenance Plan (Blocks 92 - 93)
	Analysis Candidates (Blocks 94 - 100)
	R&M Analysis and FMEA (Blocks 46 - 57)
	Hardware Functional Analysis (Blocks 101 - 116)
	LOR Analysis (Blocks 117 - 119)
	Task and Skills Analysis (Blocks 120 - 147)
	Performance of these analyses requires utilization of the results from preceding analytical efforts. Data on existing systems, support systems, and operational scenarios are also considered. An analytically based support concept is developed, and plan...
	Functional Analysis (Blocks 46 - 53).

	This task identifies the operations and support functions that must be performed for each system alternative under consideration between IBR and SFR. Later in the acquisition process, the tasks and skills required to operate and maintain the new syste...
	are the basis for logistic element functional requirements. Functional requirements are stated for each logistic element and are based on maintenance requirements. Maintenance requirements are categorized as either preventive maintenance, corrective m...
	Identify Functions (Block 46).

	Identify and document the functions that must be performed for the new system to be operated and maintained in its intended operational environment for each system alternative under consideration. These functions are identified to a level commensurate...
	For consistent identification of system functions and equipment and for tracking failure modes, the contractor should adhere to a coding system based on the hardware breakdown structure, work unit code numbering system of the NAVAIR WUC Guide for Aero...
	Determine and assign the Work Unit Code (WUC) for each item in the basic list of candidate items in accordance with the requirements of the NAVAIR Work Unit Code Guide for Aeronautical Equipment. The structure of the WUC represents the hardware breakd...
	Unique (Block 47)

	Additionally, identify those functional requirements that are unique to the new system due to new design technology or operational concepts, or which are supportability, cost, or readiness drivers. Identification of the functions that are drivers prov...
	Functional requirements are identified and documented for each new system alternative for both peacetime and wartime scenarios. Functional analysis is based on identification of new system hardware and software on which this task is to be performed, t...
	Based on the technological advancements, functional requirements that are unique to the new system are identified and documented.
	Based on the operational concepts, functional requirements that are unique to the new system due to operational concepts are identified and documented.
	Based on the identification of supportability, cost, and readiness drivers, functional requirements that are supportability, cost, and readiness drivers are identified and documented.
	Risks (Block 48).

	Analyze the functions identified for the new system and determine if there are risks associated with satisfying these functional requirements. Risks involved in satisfying each functional requirement are identified, documented, and analyzed. New syste...
	R&M (Block 49)

	The use of reliability analyses is not limited to the phase traditionally thought of as the design phase. Some of the analyses are useful during the early acquisition phases when design criteria, mission requirements, and preliminary designs are being...
	FMECA (Block 50)

	FMECA is a powerful tool to optimize the performance and Total Ownership Cost tradeoff between mission reliability and basic reliability at the black box, component, or major subsystem level, where these tradeoffs are most appropriately analyzed and e...
	FMEA is an essential design evaluation procedure which should not be limited to the phase traditionally thought of as the design phase. The initial FMEA should be done early between ASR and IBR when design criteria, mission requirements, and conceptua...
	Because only limited design definition may be available, only the more obvious failure modes may be identified. It will, however, identify many of the single failure points, some of which can be eliminated by a schematic rearrangement.
	The results of the Failure Modes, Effects, and Criticality Analysis (FMECA) are analyzed to identify and document system level failure modes and the effect of each failure on mission success. The FMECA is performed in accordance with Tab 5 to determin...
	Based on the identified, documented, iterated functions and the requirement to conduct a Failure Mode and Effects Analysis (FMEA) in accordance with Tab 5, including functional flow diagrams and reliability and maintainability requirements, a FMEA is ...
	Each identified failure mode is utilized during design to establish priorities for preventive and corrective actions. The FMECA is documented in the Augmented LMI database using the Integrated Digital Environment (IDE).
	Determine the corrective actions required for each failure mode identified. Corrective actions restore an item to acceptable operating condition when the item has failed. Such actions typically include fault isolation, removal and replacement, repair,...
	The results of the FMECA are used as inputs to the RCM process. An RCM analysis is conducted to identify preventive maintenance task requirements. This is done in accordance with NAVAIR 00-25-403. Between IBR and SFR RCM is performed at the system lev...
	RCM is documented in the Augmented LMI database using the Integrated Digital Environment (IDE) by completing TAB 8.
	A review of the functional requirements of the new system is conducted to identify those operations and support tasks that are neither corrective nor preventive but are necessary for the new system to operate in its intended environment (e.g., operati...
	Document FMECA in the Augmented LMI database using the Integrated Digital Environment (IDE) by completing TAB 5a.
	Identify Operations and Maintenance Tasks (Block 51).

	Identify operation and maintenance task for preventive and corrective maintenance, servicing, calibration, and Inactive Equipment Maintenance (IEM) based on FMECA results.
	RCM (Block 52).

	Based on the results of R&M analysis, FMEA, and FMECA-MI, and based on the Reliability-Centered Maintenance (RCM) logic described in NAVAIR 00-25-403, preventive maintenance analysis is conducted. A scheduled (preventive) maintenance program that real...
	RCM is documented in the Augmented LMI database using the Integrated Digital Environment (IDE) by completing TAB 8.
	Corrective (Block 53).

	Based on the results of the R&M analysis, FMEA, and FMECA-MI, corrective maintenance analysis is conducted. Corrective maintenance analysis determines significant, detailed corrective maintenance tasks that are required for each repairable item, for e...
	Servicing (Block 54).

	Operations and other support tasks not identified by FMEA and FMECA-MI, R&M analysis, and/or RCM analysis are identified based on the functional requirements and the intended operation of the new system. These operations and other support tasks are co...
	Calibration (Block 55).

	Calibration analysis is a detailed evaluation of system, subsystem, or equipment items, performed to establish the measurement parameters necessary to perform maintenance. The analysis identifies the technical requirements of the required measurement ...
	IEM (Block 56)

	Determine requirements for preparing the equipment for extended periods of inactivity. Provide Inactive Equipment Maintenance (IEM) procedures.
	Correct Design Deficiencies (Block 57)

	Based on the analysis of the preventive maintenance tasks, the analysis of the corrective maintenance tasks, and the analysis of the servicing and calibration tasks, design deficiencies and risks are identified and documented. Design deficiencies are ...
	Assess the functional, operational, maintenance, and support functions identified for the new system. These data are results of the analyses performed and are documented the Augmented LMI. Compare these requirements with the supportability constraints...
	Conduct Support Synthesis (Blocks 58 - 61).

	The purpose of this task is to establish viable support system alternatives for each new system alternative. This is accomplished by synthesizing the results of previous analyses. Support alternatives for a new system must describe each element of lo...
	Update support system alternatives for each new system alternative by synthesizing the results of previously conducted analyses. These updates are formulated as tradeoffs and evaluations are conducted and as the new system alternatives become better d...
	Develop Support System Concepts (Block 58).

	Develop and document viable support concept alternatives. These alternatives satisfy the functional requirements of the new system within the established supportability design constraints.
	Each alternative support concept may be applicable to multiple new system design and operational alternatives. The range of support alternatives considered is not restricted to existing standard support concepts but includes identification of innovati...
	Risks (Block 59).

	Identify risks associated with each alternative support concept. Consider untried support concepts; new system alternatives that have never been supported; uncertain availability of resources (i.e., manpower, spare parts, transportation); and high cos...
	Analyze Supportability, Cost, and Readiness Drivers (Block 60).

	Alternative support concepts address supportability, cost, and readiness drivers and functional requirements of the system and are documented at the system and subsystem level. All logistics elements are considered, with close attention to interrelati...
	Develop Support Concept (Block 61)

	The alternative support concepts are documented.
	The previously developed Maintenance Concept resulting from the tasks performed in Block 1 is refined and updated.
	Develop the plan to implement each alternative support concept. This plan delineates the actions required to implement the support concepts, who is responsible for performing these actions, and the funding required to implement the support plan. It is...
	Perform Tradeoff Analyses (Blocks 62-87).

	The purpose of this task is to determine the preferred support system alternative for each system alternative. For each evaluation and tradeoff to be conducted:
	Conduct the evaluation or tradeoff following the method identified below;
	Measure results against tradeoff criteria to select the best alternative;
	Assess the impact of the selected alternative on existing and planned weapon, supply, maintenance, and transportation systems;
	Assess life cycle support considerations to include post production support;
	Consider peacetime and wartime scenarios in assessing the results of the tradeoffs and evaluations; and
	Document the evaluation and tradeoff results including any risks and assumptions.
	Conduct Tradeoff Analysis (Block 62).

	For each evaluation and tradeoff to be conducted Tradeoff analysis are conducted as shown in Figure 2-12 and repeated in the figure above. Tradeoff analysis requirements are established.
	Establish Tradeoff Analysis Requirements (Block 63)

	Develop the sub-blocks in Block 63. Develop:
	Evaluation criteria
	Qualitative criteria
	Quantitative criteria
	Supportability requirements,
	Cost constraints,
	Readiness requirements
	Peacetime scenarios
	Wartime scenarios
	Provide updates
	Select, Construct Analytical Models (Block 64)

	Develop the sub-blocks in Block 64. Select or Construct Analytical Models and/or relationships that relate design and operational parameters to the evaluation criteria. Develop
	Supportability
	Design objectives, thresholds, and constraints,
	Operational requirements
	Evaluation criteria and their method of review, recruitment, training, retention, development, and washout manpower and personnel costs, and
	Historical Parametric Estimating Relationships (PERs) are used to derive CERs, specific evaluations, tradeoffs, and/or sensitivity analyses to be performed,
	Historical Cost Estimating Relationships (CERs) are comprised of statistically derived equations that relate all or portions of life cycle cost to parameters that describe performance, operating, and logistic environments of a system.
	Provide for these models and/or relationships documented risks and assumptions, program progression update requirements, new system supportability, cost, and readiness drivers, technological design advancements, functional requirements identified, sup...
	Conduct Continuing Tradeoff Analyses (Block 65).

	The tradeoffs between support alternatives and among support, design, and operational alternatives are continuing requirements throughout the system's life cycle. The remaining tradeoffs, detailed below, represent key tradeoffs and evaluations that ar...
	Evaluate Support System Alternatives (Block 66).

	Tradeoffs between the support alternatives identified for the new system are conducted to identify the support approach that best satisfies requirements. Conduct these tradeoffs by using a model or manual procedure that relates the design, operation, ...
	Identify Logistics Resources Required (Block 67).

	Identify logistics resources required.
	Identify New Logistics Resources (Block 68).

	For the selected support system alternative, identify and document any new logistic support resource requirements. Restructured personnel job classifications are identified as a new resource. Results, including the rationale for selection and rejectio...
	Identify Critical Logistics Resources (Block 69).

	For the selected support system alternative, identify and document any critical logistic support resource requirements.
	Evaluate Tradeoff Concepts (Block 70).

	Tradeoff analyses between Design, Operational, and Support alternatives are Sub-blocks to Block 70 and are an inherent part of system development. Optimum benefits are realized as a result of these analyses that consider all system factors (cost, sche...
	Conduct Key Tradeoffs (Block 71).

	NAVAIR selects the tradeoff analyses to be performed. Specific tradeoffs may include, but are not limited to those listed below:
	Estimate and Evaluate MPT (Block 72).

	Estimate and evaluate the manpower and personnel implications of alternative system concepts in terms of total numbers of personnel required, job classifications, skill levels, and experience required. This analysis includes organizational overhead re...
	Evaluate and Tradeoff Operations and Support Personnel (Block 73).

	Conduct evaluations and tradeoffs between design, operations, training, and personnel job design to determine the optimum solution for attaining and maintaining the required proficiency of operating and support personnel. Training evaluations and trad...
	Evaluate and Tradeoff Energy Requirements (Block 74).

	Conduct evaluations and tradeoffs between system alternatives and energy requirements. Identify petroleum, oil, and lubricant requirements for each system alternative under consideration and conduct sensitivity analyses on petroleum, oil and lubricant...
	Evaluate and Tradeoff Transportability Requirements (Block 75).

	Conduct evaluations and tradeoffs between system alternatives and transportability requirements. Identify the transportability requirements for each alternative under consideration and the limiting constraints, characteristics, and environments on eac...
	Evaluate and Tradeoff Facilities Requirements (Block 76).

	Conduct evaluations and tradeoffs between system alternatives and support facilities (including power and utilities and pavements) requirements. Identify the facility requirements for each support system alternative under consideration and the limitin...
	Evaluate Combat Survivability (Block 77).

	Conduct evaluations and tradeoffs between system alternatives and survivability and combat damage repair (Block 78) characteristics.
	Evaluate Aircraft Battle Damage Repair (ABDR) (Block 78)

	Evaluate combat damage repair characteristics for aircraft.
	Evaluate Comparative Analysis (Block 79).

	Conduct comparative evaluations among supportability, cost, and readiness parameters of the new system. Assess risks involved in achieving the supportability, cost, and readiness objectives for the new system based on the degree of growth over existin...
	Evaluate Diagnostic Concepts (Block 80).

	Tradeoffs among BIT, off line test, manual testing, automatic testing, testing diagnostic points, Prognostics and Health Management, and autonomic logistics are conducted by maintenance engineers to identify the optimum diagnostic concept for each new...
	Conduct Level of Repair Analysis (Block 81).

	Conduct a Level of Repair (LOR) analysis. Between ASR and ISR the LOR will only analyze gross concepts by conducting a non-economic LOR Analysis. Between ISR and SFR the LOR will analyze economic alternatives by exercising the NAVAIR computer model.
	Non-economic LOR (Block 82)

	Non-economic LOR analysis is the method of evaluating significant non-economic pre-empting factors from which LOR decisions are made. This analysis is performed without regard to cost considerations and is conducted between ASR and ISR. Since the desi...
	Safety
	Vulnerability
	Survivability
	Mission success, including criticality and/or effectiveness
	Manning
	Human factors and special skills
	Deployment mobility
	Policy, such as specifications and regulations pertaining to specific items
	Technical feasibility of repair, such as specialized training facilities, training requirements, manpower availability, and special facilities (for particular repair environments), and
	Special transportation factors, such as weight, volume, and susceptibility to transportation damage.
	It is NAVAIR policy that performance of non-economic LOR analysis is required for all material being acquired for the operational inventory. The approach taken produces the Maintenance Concept and establishes the basis from which the economic LOR may ...
	The compatibility of the item’s maintenance posture with operational requirements;
	A preliminary technical screening to determine whether to repair or discard the item at failure; and
	A repair level determination. The repair level determination is based on tasks decisions that indicate whether repair of the item is within the capability of the maintenance level under consideration.
	Assess Existing System Impact (Block 83).

	Assess the impact of tradeoff analysis results on new and/or existing mission and/or support systems in the areas of weapons, supply, maintenance, and transportation shown as sub-blocks to Block 83.
	Conduct New System Sensitivity Analyses (Block 84).

	Conduct sensitivity analyses on those variables shown as sub-blocks to Block 84 that have a High Degree of Risk involved or which drive Supportability, Cost, or Readiness for the new system.
	Evaluate System Sensitivity (Block 85).

	Evaluate the sensitivity of system readiness parameters to variations in key design and support parameters shown as sub-blocks to Block 85 such as Reliability and Maintainability, Spares Budgets, Resupply Time, and manpower and personnel Skill Availab...
	Assess Life Cycle Support (Block 86)

	Assess life cycle support considerations including the sub-block to Block 86, Post Production Support
	Document Evaluation and Tradeoff Results (Block 87).

	For each evaluation and tradeoff performed under this task:
	Identification of the evaluation criteria, analytical relationships and models used, selected alternatives, appropriate sensitivity analysis results, evaluation and tradeoff results, and any risks involved and assumptions shown as sub-blocks to Block 87.
	Tradeoff and evaluation updates.
	Recommended support system alternatives for each system alternative and identification of new or critical logistic support resource requirements.
	Recommended system alternative based on cost, schedule, performance, readiness, and supportability factors.
	Estimates of total manpower and personnel requirements for alternative system concepts.
	Optimum training and personnel job design for attaining and maintaining the required proficiency of operating and support personnel.
	Tradeoff results between system alternatives and energy requirements.
	Tradeoff results between system alternatives and transportability requirements.
	Tradeoff results between system/equipment alternatives and facilities requirements.
	Tradeoff results between system alternatives and survivability and battle damage repair characteristics.
	Comparisons among supportability, cost, and readiness parameters of the new system and existing comparable system.
	Optimum diagnostic concept for each system alternative under consideration.
	Level of Repair Analysis results.
	System readiness sensitivity to variations in key design and support parameters. Trigger bands for decision drivers are identified and documented.
	Initial Task Analysis Blocks (88 - 91)

	New system functions were identified and synthesized into system alternatives during the performance Functional Analysis (Blocks 46 - 47) and Support Synthesis (Blocks 58 - 61). Tradeoff analyses to select the-preferred system and to evaluate manpowe...
	Construct Task List. (Block 88)

	New system functions were identified and synthesized into system alternatives during the performance of Functional Analysis Blocks (46 - 57). Tradeoff analyses selected the preferred system and evaluated manpower, personnel, and training requirements....
	Determine Maintenance Level (Block 89)

	The Task List is used to predict the maintenance level and predicts workload and scheduling.
	Determine Task Requirements (Block 90)

	The Task List is used to determine task requirements, and identifies the logistic support requirements needed to perform maintenance tasks. Once system functions are identified and defined, a decision is made as to whether the function should be perfo...
	Document Results in Augmented LMI (Block 91)

	Results of the Task List are listed in the Augmented LMI database using the Integrated Digital Environment (IDE).
	The contractor establishes the Augmented LMI database using the Integrated Digital Environment (IDE) upon initiation of the Maintenance Planning program. Data generated as a result of performing Maintenance Planning tasks are stored in the Augmented L...
	Augmented LMI data is used to produce the Maintenance Plan using the SAS shown as Tab 3b. Augmented LMI data is used to produce the Maintenance Plan, Technical narrative, training requirements, SERD, FMECA, RCM report, using the SAS in Tabs to this gu...
	The Augmented LMI database using is required to be developed as an Integrated Digital Environment (IDE) with the data that is used in more than one instance tagged and coded and then stored in one location for use in all of its applications.
	Maintenance Planning Products (Blocks 92 - 93)

	Between ASR and IBR broad technical, logistic, military, and economic bases for an acquisition program are established through comprehensive system studies and experimental hardware development and evaluation. The Maintenance Planning output is a Supp...
	Between IBR and SFR, major program characteristics (technical, logistic, cost, and schedule) are subjected to tradeoff analysis because of hardware developments. This activity is primarily conducted by the contractor with inputs, guidance, and decisio...
	Maintenance Plan Numbering System

	The APML ensures that a Maintenance Plan Number is assigned to each Maintenance Plan. The recommended numbering system will be as follows: The first part of the number will be the Aircraft designator TMS applicable (e.g., P-3C, S-3B, etc.) The next pa...
	Between SFR and PCA the weapon system, including all of the items necessary for its logistic and operational support (training equipment, support equipment, technical publications for operation and maintenance) is designed, fabricated, and tested. The...
	Maintenance Planning Contractual Requirements

	Ensure S Requirements are contained in the SOW for to include LMI data product sheets for a database or SAS worksheets for LMI summaries.
	Provide Inputs to Source Selection Plan
	Participate in Source Selection Process
	Analysis Candidates (Blocks 94 - 100)

	The contractor prepares the list of Maintenance Planning candidate items for approval by NAVAIR. Analysis candidates are comprised by a listing of equipment, end items of support equipment, and training devices that are subjected to a detailed Mainte...
	Identify Analysis Candidates (Block 94).

	In the list of candidate items, selected items are identified, arranged in a logical sequence, and assigned Indentured Product Code (IPC) control numbers. Every candidate item is formally identified. Item identification consists of Indentured Product ...
	Determine Candidate Categories (Block 95).

	Due to the complexity involved in major weapon system design, Maintenance Planning candidates are categorized into three major divisions: structures, power plants, and systems. Each of the major divisions involves different engineering expertise. The ...
	Determine Work Breakdown Structure (Block 96).

	For each of the three categories described above, examine the items contained in each category to determine their functional relationships to each other. The functional relationships shall resemble a pyramid with the end article at the apex. Each leve...
	Determine Significant Items (Block 97).

	Consider each of the preliminary Maintenance Planning candidates, determine their functions, and estimate significance or non-significance in terms of Maintenance Planning candidacy. Ensure that CAIs and CSIs are considered.
	Significant items are components or structures where a critical failure mode can originate. The work breakdown structure assists this determination since candidates have the following properties:
	Any item containing a significant item is itself significant;
	Any non-significant item is contained in a higher level significant item; and
	Any lower level item contained in a non-significant item is itself non-significant.
	Any item eliminated at this stage as an Maintenance Planning candidate must be demonstrably non-significant. This requirement ensures that borderline cases and items lacking sufficient information always receive additional consideration.
	Determine Type of Analysis for Each Candidate (Block 98).

	At this point, a list of potential Maintenance Planning candidates has been developed. Identify the items that require analysis to determine:
	Preventive Maintenance;
	Corrective Maintenance;
	Servicing; or
	Calibration analysis requirements.
	a. Based on the identified significant items, determine Maintenance Planning candidates for Preventive Maintenance analysis. The Maintenance Planning candidates for Preventive Maintenance analysis are significant items whose failure could affect opera...
	b. Corrective Maintenance analysis is required to achieve two results. First, the equipment design is assessed in order to evaluate its maintenance characteristics and to identify problems for design resolution. Second, the equipment functions are ana...
	c. Servicing requirements analysis, like Corrective Maintenance analysis, is required to evaluate maintainability characteristics and to identify problems for design resolution. In addition, aircraft or support equipment functions are analyzed to iden...
	d. Also similar to Corrective Maintenance analysis, calibration requirements analysis is necessary to evaluate maintainability characteristics and to identify problems for design resolution. Applicable principally to avionic systems, system functions ...
	Update Indentured Product Code (IPC) Control Number (Block 99).

	Update the Work Unit Code (WUC) for each item in the basic list of candidate items in accordance with the requirements of the NAVAIR Work Unit Code Guide for Aeronautical Equipment. The structure of the WUC represents the hardware breakdown structure....
	Prepare Maintenance Planning Candidate List (Block 100).

	The Maintenance Planning candidate list is prepared by the contractor for review and approval by NAVAIR, and documented in the Augmented LMI database using the Integrated Digital Environment (IDE). The Maintenance Planning candidate list identifies al...
	Functional Analysis (Blocks 101 -116)

	The Systems Engineering process continues with another iteration of Functional Analysis. Between SFR and PDR Functional Analysis is comprised by the following Maintenance Planning Tasks that are show in Figure 2-12 and repeated in the figure below.
	Perform Reliability and Maintainability Analysis and Failure Modes and Effects Analysis (Block 101).

	Maintenance requirements are categorized as either Preventive Maintenance, Corrective Maintenance, servicing, or calibration requirements. Except for some servicing and calibration categories, maintenance requirements are traceable to a Failure Mode ...
	Perform Failure Modes and Effects Analysis (Block 102).

	The FMEA is the first step of the R&M analysis. Based on the functional requirements identified for the new system, systematically identify the likely modes of failure, the possible effects of each failure (which may be different for each mission prof...
	Perform Reliability and Maintainability Analyses (Block 103).

	Perform R&M analysis on the systems, subsystems, equipment, and support equipment on which FMEA was performed. Document the results in a report. The report includes a description of the function of each item under analysis, an outline of the Maintenan...
	Compare R&M Data to Constraints (Block 104)

	Compare system availability data to constraints defined for the program. Where constraints are breached, system, subsystem, equipment, or support equipment redesign, or adjustment to the logistic support concept or Maintenance Concept is indicated, an...
	Enter R&M Data in Augmented LMI Database (Block 105)

	After the appropriate number of iterations and when system reliability and maintainability parameters such as MMH/FH, MMH/MA, MTBMA, MTTR, and TAT meet program constraints, subsystem (WRA) MTBF, MTBMA, and MTTR data are entered in Augmented LMI databa...
	Document Wear-Out-Life (Block 106)

	In addition to the reliability data developed and documented as indicated above, using best commercial practices, construct conditional probability of failure versus operating age curves that predict wearout life for single-celled or simple items that...
	In addition to the reliability and maintainability data developed as indicated above for the Maintenance Planning candidate items, develop and document R&M data for each engineering failure mode (failure cause) of each Maintenance Planning candidate ...
	Identify Design Alternatives (Block 107)

	Key Maintenance Planning personnel participate in formulating design alternatives to correct design deficiencies detected during R&M analyses. Design alternatives that reduce or simplify functions requiring logistic support resources are analyzed. Thi...
	Perform Preventive Maintenance Analysis. (Block 108)

	Preventive maintenance analysis is performed after FMEA and reliability and maintainability analysis and is conducted concurrently with corrective maintenance analysis. The purpose of this task is to determine the preventive maintenance requirements o...
	Perform Reliability Centered Maintenance Analysis (Block 109).

	Perform preventive maintenance analyses on all Maintenance Planning candidates marked for preventive maintenance analysis on the Maintenance Planning Candidate List, as approved by NAVAIR. Preventive maintenance requirements are developed using Reliab...
	RCM is documented in the Augmented LMI database using the Integrated Digital Environment (IDE) by completing TAB 8.
	Perform Servicing Requirements Analysis (Block 110).

	Analysis of servicing requirements is also be accomplished following the reliability and maintainability analysis and FMEA. The objectives of these analyses are to:
	Identify the servicing tasks to be performed in terms of man-hours, system downtime, support equipment, consumables, and task intervals;
	Assist in reducing turnaround time and system downtime, and increasing servicing intervals, through the study of servicing tasks and support requirements; and
	Assist in improving maintainability characteristics through redesign. While individual servicing tasks take relatively little time and resources, all servicing requirements must be accounted for in computation of total maintenance and logistic support...
	Servicing requirements are those tasks necessary to:
	Install and remove or replace externally hung pods, internally or externally mounted ordnance, and externally hung fuel tanks and stores; and
	Replenish consumables expended during aircraft flight or during operation of support equipment to maintain satisfactory operation.
	Such tasks include, but are not limited to:
	Lubrication,
	Checking fluid levels and pressures,
	Replenishing or adjusting them as necessary, and
	Inflating tires.
	Consumables include:
	Grease,
	Graphite,
	Fuel, engine oil,
	Hydraulic oil,
	Oxygen,
	Nitrogen, and
	Other fluids required for the normal operation of the aircraft, equipment, or support equipment.
	Important additional elements of this definition include man-hours per task and task interval or frequency.
	a. Collect design data on systems, subsystems, equipment, and support equipment as required for development of servicing requirements. Collect operational requirements data as needed for determination of support requirements, task intervals, and maint...
	b. Develop a list of servicing requirements for each system, subsystem, equipment, and support equipment end item identified as a Maintenance Planning candidate. These servicing requirements are based on the design and operational requirements data.
	c. Determine the support requirements, such as support equipment and consumables for the new system. Support equipment (or support equipment for support equipment if the analysis is being performed on an end item of support equipment) is that equipmen...
	d. Examine the system, subsystem, equipment, and support equipment servicing requirements with the objectives of reducing turn-around times and system downtimes, and increasing system servicing intervals improving maintainability characteristics relat...
	e. Develop system servicing requirements based on individual subsystem and equipment servicing requirements. Individual servicing requirements are often stated by the design engineer with insufficient attention paid to the impact on other systems’ ser...
	f. Examine the location, size, position, and installation orientation of all fittings and orifices for lubrication, fueling, and changing or adding fluids. Also consider the design and installation of one system as it relates to another system in orde...
	g. For each recommendation for redesign, assess the validity and feasibility of the recommendation. For each recommendation for redesign that the contractor’s engineering design team finds valid and feasible, perform an economic tradeoff analysis. Whe...
	Perform Calibration Requirements Analyses (Block 111).

	The calibration requirements analysis is accomplished in parallel with preventive maintenance, age exploration, corrective maintenance, and servicing requirements analyses. Data used for this analysis include FMEA data and system design data (i.e., sp...
	a. The CMRS is a summary of the technical requirements of a system, subsystem, and equipment outlining the measurement parameters, and specifying ranges, accuracy requirements, alignment intervals, and calibration intervals for each level of measureme...
	b. Perform a calibration requirements analysis on system, subsystem, or equipment alignment measurements, and support equipment calibration requirements, to: (1) reduce system alignment times and system downtimes; (2) eliminate unnecessary system alig...
	Data resulting from this task is recorded in the Augmented LMI database using the Integrated Digital Environment (IDE). These data include: calibration standard required, calibration required, calibration interval, calibration time, and calibration item.
	Perform Limited Age Exploration Analysis (Block 112).

	Age exploration analyses are performed in conjunction with preventive maintenance analyses, following the development of R&M analysis and FMEA. Age exploration analyses provide inputs to, and receive outputs from, preventive maintenance analyses. Age ...
	Age Exploration is documented in the Augmented LMI database using the Integrated Digital Environment (IDE) by completing TAB 8.
	Determine Design Alternatives (Block 113).

	Design alternatives, where valid and feasible, are formulated to correct design deficiencies detected during reliability and maintainability analyses, FMEA, and preventive maintenance analyses. Design alternatives that reduce or simplify functions re...
	Perform Corrective Maintenance Analysis (Block 114).

	Corrective maintenance analysis is accomplished after R&M analysis and FMEA have been completed. Corrective maintenance analysis consists of: (a) listing corrective maintenance tasks and requirements; (b) developing a tentative list of level of repair...
	a. Identify all corrective maintenance actions that are required to restore an item to a serviceable condition. The maintenance actions apply to all failure modes identified by the FMEA including malfunctions and degraded operation detected during a s...
	b. List the maintenance action required to correct each failure cause in the Augmented LMI database using the Integrated Digital Environment (IDE). List all system, subsystem, equipment, or support equipment end item maintenance tasks within the corre...
	c. If support equipment is required in the performance of the corrective maintenance task, record this requirement in the Augmented LMI database using the Integrated Digital Environment (IDE) and prepare Augmented LMI data to justify this requirement.
	d. Prior to making the decision of whether an item is repaired or discarded, where it is repaired or discarded, and what is required to repair the item, it is first necessary to determine all potential corrective maintenance actions. These must be lis...
	e. Construct a preliminary list of LOR candidates based on paragraph d, above. These tentative LOR candidates consist only of the equipment indenture levels corresponding to
	WRAs, SRAs, and sub-SRAs. Recommend criteria for final selection of LOR candidates. These recommendations, and the tentative LOR candidate list, are delivered to NAVAIR as part of the LOR Program Plan.
	f. Prepare Augmented LMI data. Tasks recorded in the Augmented LMI database using the Integrated Digital Environment (IDE) provide a detailed narrative description of how tasks identified are to be performed, the specific skill specialty requirements,...
	Perform Calibration Requirements Analyses (Block 115).

	Where applicable to corrective maintenance requirements, determine calibration requirements for each Maintenance Planning candidate. Calibration requirements analyses are performed.
	Determine Design Alternatives (Block 116).

	Participate in formulating design alternatives to correct design deficiencies detected during corrective maintenance and associated calibration requirements analyses. Design alternatives that reduce or simplify functions requiring logistic support res...
	Are all parts of a common circuit function or group of related circuits located in a single space?
	Is the use of cable plugs and connectors, relays, and potentiometers minimized?
	Have replaceable and interchangeable units been designed to prevent incorrect installation?
	Have alignment guides or guide pins for hard-to-install units been provided?
	Are components located to minimize damage to equipment and injury to maintenance personnel when maintenance actions take place?
	Are checkpoints, test pins, and adjustment requirement items accessible for maintenance?
	Are units subject to frequent inspection and corrective maintenance located in accessible positions?
	Are handles provided for all difficult to carry, heavy, or frequently handled equipment?
	Where applicable, are pull-out, roll-out, or slide-out drawers, shelves, or racks provided to facilitate maintenance?
	The recommended design alternatives are recorded in the Augmented LMI database using the Integrated Digital Environment (IDE).
	Conduct Level of Repair Analysis (Block 117).

	Level of repair (LOR) analysis is performed on subsystem, equipment, and support equipment items to determine the least life cycle cost repair or discard decision alternatives. The analysis process includes non-economic analysis that accounts for pre...
	Perform LOR (Block 118).

	The LOR analysis is performed in an iterative manner an accordance with NAVAIR requirements. The contractor may request the level of repair analysis computer software and loading instructions available from NAVAIR if computer analysis is selected. Sch...
	a. Install, test and validate the level of repair computer analysis program. LOR candidates listed as a result of corrective maintenance analyses, as approved by NAVAIR, are examined. The initial input data is assembled, edited, and entered. Coordinat...
	b. Perform the level of repair analysis. Produce computer analyses whose inputs are quantitative factors and whose outputs are the relative costs of repair level and discard decision alternatives. Quantitative factors may be varied for each computer a...
	c. Assess the consequences of the level of repair analyses for Maintenance Planning suitability. The principal activity, performed jointly by both the contractor and NAVAIR is a series of comparisons and qualitative examinations of the level of repair...
	LOR Program Plan
	LOR Analysis Report
	LOR Summary Report
	LOR Status Report
	Select SM&R Codes (Block 119)

	In developing the SM&R code, the maintenance planner will perform sensitivity analysis to determine which specific metrics drive the repair decision and the valid range for those metrics for the specific decision chosen. The ranges will be used in th...
	Source, Maintenance and Recoverability (SM&R) codes are selected in accordance with the Joint Services Uniform SM&R Code Format and Structure as delineated in applicable NAVAIR implementing directives. The basis for selecting recommended SM&R codes th...
	Task and Skills Analysis (Blocks 120-147).

	The Task and Skills Analysis identifies the technical tasks to be performed by operations and maintenance personnel. The analysis provides data necessary to identify manpower and logistic resource requirements for the proper operation, maintenance, a...
	Support Equipment
	Training Material
	UUT Programs
	ATE Programs
	Training Material Description
	Facility Description
	Skill Evaluation
	Support Items
	Support Items (Application Related)
	Transportability
	Perform Task and Skills Analysis (Block 120).

	Perform and document a task and skills analysis on all maintenance tasks determined by preventive maintenance, corrective maintenance, servicing requirements, and calibration requirements analyses as shown by the sub-blocks in Block 120. The task and ...
	The following steps are performed to conduct the task and skills analysis:
	Determine Maintenance Level (Block 121)

	For each preventive maintenance task, corrective maintenance task, servicing task, and calibration task identified, enter a task code in the Augmented LMI database using the Integrated Digital Environment (IDE). The task code uniquely identifies each ...
	Determine Step-by-Step Procedures (Block 122)

	Determine the complete effort required to accomplish a specific operational or maintenance task for both one person and crew tasks as shown in the sub-blocks in Block 122. Document, in narrative form, the sequential steps required to perform the task ...
	Determine Support Resources Required (Block 123)

	Data is presented in sufficient detail to define task times, skills, tools, support equipment, facilities, supply support requirements, and all other logistics element requirements as shown in the sub-blocks to Block 123. The task description accounts...
	Determine Task Requirements (Block 124)

	Calculate the frequency of performance or occurrence of each task, task interval, elapsed time to conduct the task, and manhours required as shown in the sub-blocks to Block 124. This is expressed as the number or annual occurrences based on the syst...
	Identify New Support Resources Required (Block 125)

	Determine if there is a requirement that requires development, for support equipment, for facilities, personnel skills, training devices, equipment, or tools and/or support equipment, transportation system, computer resources support, repair techniqu...
	If there is a tool and/or support equipment requirement are entered in the Augmented LMI Database. If Support Equipment is required it will be documented in the Augmented LMI database using the IDE and TAB 4.
	If training equipment is required to prepare the operator or maintenance person to perform a given task, the Augmented LMI database using the Integrated Digital Environment (IDE) is prepared. If Support Equipment is required it will be documented in t...
	Identify New Support Resources Required (Block 126)

	Identify Critical Resources that require special management, cause schedule constraints, have cost implications, or require known scarcities as shown by the sub-blocks in Block 126.
	Provide Resource Requirement Description and Justification (Block 127)

	If Support Equipment is identified the Augmented LMI database using the Integrated Digital Environment (IDE) must be prepared. The Augmented LMI database must be prepared for each peculiar item. The Augmented LMI database may be required for the commo...
	Identify Management Actions (Block 128).

	The logistic support resources identified are examined to identify those management actions necessary to minimize the risks associated with each new or critical resource as shown by the sub-blocks in Block 128.
	Develop Solutions (Block 129)

	These actions could include development of detailed tracking procedures of schedule and budget modifications as shown by the sub-blocks in Block 129.
	Identify Training Requirements (Block 130)

	Assess the adequacy of the identified skill specialty code with regard to the specific skills and knowledge required to accomplish the task. Using the appropriate code, specify in the Augmented LMI database if the skill specialty is adequate, needs a...
	Recommend Training Options (Block 131)

	Determine the training mode, if formal classroom or on-the-job-training is required for a task, and the rationale for the option as shown by the sub-blocks in Block 131 and document this requirement in the Augmented LMI database using the Integrated D...
	Identify Tasks Exceeding Design Constraints (Block 132).

	Analyze the logistic support resources required for each task and determine which tasks fail to meet established supportability design goals or constraints for the new system.
	Identify Tasks to be Optimized or Simplified (Block 133)

	Identify tasks that can be optimized or simplified to reduce operating and support costs and logistic support resource requirements, or to enhance readiness. Determine the training mode, if formal classroom or on-the-job-training is required for a tas...
	Propose Alternate Designs and Develop Alternate Approaches (Block 134)

	Propose alternative designs and participate in the development of alternative approaches as shown by the sub-block in Block 134 to optimize and simplify tasks or to bring task requirements within acceptable levels.
	Document Training Results in Augmented LMI (Block 135)

	The results of Blocks 130-135 are documented in the Augmented LMI database using the Integrated Digital Environment (IDE).
	Conduct Transportability Analysis (Block 136)

	Conduct a transportability analysis on the system and the equipment and any sections when sectionalization is required for transport as shown in the sub-blocks to Block 136.
	Develop Design Alternatives (Block 137)

	Participate in the development of design alternatives when transportability problem areas are surfaced.
	Document Transportability Engineering Results in Augmented LMI (Block 138)

	When the general limitations are exceeded, document the transportability engineering characteristics in the Augmented LMI.
	Determine Provisioning Requirements (Block 139).

	Determine initial provisioning requirements based on Maintenance Plan technical factors.
	Document PTD in Augmented LMI (Block 140)

	For those support resources requiring initial provisioning, document the provisioning technical documentation in the Augmented LMI database using the Integrated Digital Environment (IDE).
	Validate Augmented LMI Data (Block 141).

	Augmented LMI data validation for Maintenance Planning is an examination of the data emanating from processes described in this guide that are entered in the Augmented LMI database using the Integrated Digital Environment (IDE) for approval by NAVAIR...
	Perform Maintenance Tasks on Equipment Prototypes (Block 142)

	Validate the key information documented in the Augmented LMI through performance of operations and maintenance tasks on prototype equipment.
	Use Developed Procedures and Resources (Block 143)

	This validation is conducted using the procedures and resources identified during the performance of the task analysis. Updates are made where required.
	Coordinate with Systems Engineering Demonstrations (Block 144)

	Validation requirements are coordinated with other Systems Engineering demonstrations and tests (e.g., maintainability demonstrations, reliability and durability tests as shown by the sub-blocks in Block 144).
	Optimize Validation and Time Requirements (Block 145)

	Optimize validation time and requirements. All logistics elements are considered. Data is documented in reports.
	Update Augmented LMI (Block 146)

	Analyze the constraints and support requirements for the new system. Document new information and Systems Engineering information in the Augmented LMI database as shown in the sub-blocks to Block 146 in addition to the following requirements. At this ...
	Technical Maintenance Planning constraints consist of all those data that have been generated as a result of the Maintenance Planning process and are in the updated Augmented LMI database. Technical Maintenance Planning constraints include lists of in...
	Program Maintenance Planning constraints are developed before the Alternate Systems Review (ASR). These constraints are both within and outside of the Augmented LMI database. Constraints recorded in the Augmented LMI database relating to availability,...
	Evaluate the standardization approaches and the interchangeability and replaceability requirements that were developed between ASR and IBR. Following this evaluation, update the supportability constraints that are due to standardization in light of ne...
	Review qualitative and quantitative supportability design constraints; supportability, cost, and readiness objectives, goals, and thresholds; and specification requirements that were established IBR and SFR. Based on this review, determine the support...
	The supportability constraints and requirements constitute the set of conditions that are provided to the logistic element analysts in the form of preliminary Maintenance Plans.
	If the examination as conducted above detects breached program or operational constraints, and no feasible logistic alternative can eliminate the breach, NAVAIR may recommend or require that the design of specific items (identified with IPC and nomenc...
	If examination detects opportunities to reduce or eliminate maintenance requirements, NAVAIR may direct that supplementary Maintenance Planning analysis be performed. In this case, NAVAIR provides qualitative and quantitative factors to define the obj...
	If examination shows that the emerging Maintenance Plan is acceptable and suitable, NAVAIR directs that approval codes be entered into the Augmented LMI database for items identified with the appropriate IPC and nomenclature. Any subsequent changes to...
	To determine whether constraints have been breached, perform the following tasks.
	Provide a narrative description (i.e., replace brake assembly) of each task to be performed for inclusion in the Augmented LMI database
	Determine the means by which a system, subsystem, assembly, or subassembly is checked to verify its operational state or condition. Identify a primary and secondary means of detection and document the applicable code in the Augmented LMI database.
	Identify whether the performance of the maintenance action identified by the task code will potentially expose assigned maintenance personnel to hazardous conditions. Document the applicable hazardous maintenance procedures code in the Augmented LMI d...
	Determine whether or not the particular maintenance task under analysis has a bearing on an item which is mission critical. Nuclear hardness critical procedures are processes, finishes, specifications, manufacturing techniques, and/or procedures which...
	Determine the work area where the maintenance function is to be performed. Document, using the applicable code, in the Augmented LMI database using the Integrated Digital Environment (IDE).
	Identify each person required to perform the task. If a person is used to perform more than one task, the same identifying character are used throughout the task analysis. Document this data in the Augmented LMI database using the Integrated Digital E...
	Determine the mean man-minutes required for each person identified to perform a step within a task and document in the Augmented LMI database using the Integrated Digital Environment (IDE).
	Determine the mean minute elapsed time required for each step within a task regardless of the number of personnel working simultaneously. This does not include logistic delay time. Record the mean minute elapsed time in the Augmented LMI database usin...
	Determine the maintenance or operator skill required to accomplish the task, assign the appropriate skill specialty code, and enter this code in the Augmented LMI database using the Integrated Digital Environment (IDE).
	Determine the mean man minutes per skill specialty code and record this information in the Augmented LMI database using the Integrated Digital Environment (IDE).
	Determine the mean minute total elapsed time of each step performed in a task and record in the Augmented LMI database using the Integrated Digital Environment (IDE).
	Determine the skill level required to accomplish each task, assign the appropriate code, and enter the code in the Augmented LMI database using the Integrated Digital Environment (IDE).
	Determine the total mean man hours expended per skill specialty code per task. Specify predicted (converted from mean man minutes per skill specialty code identified in the Augmented LMI database using the Integrated Digital Environment (IDE)) and mea...
	Determine if special considerations must be taken into account during analysis of the task. Special considerations include inadequate lighting, space constraints, or time constraints to use technical manuals or a requirement for test equipment or spec...
	Determine if performance standards are required for an individual task (i.e., supervision required, precision required or time standard) and document in the Augmented LMI database using the Integrated Digital Environment (IDE).
	Document the reasons for recommending training (i.e., frequency of performance, probable consequence of inadequate performance, task delay tolerance, task learning difficulty, probability of deficient performance, immediacy of performance, percent of ...
	Justify the recommendation for training location to be classroom or on-the-job training and record the appropriate code in the Augmented LMI database using the Integrated Digital Environment (IDE).
	Specify in the Augmented LMI database if the task is critical or not critical. A task is critical if failure to accomplish it in accordance with system requirements would result in adverse effects on system reliability, efficiency, effectiveness, safe...
	Identify the type of item required to accomplish the task (i.e., peculiar tools, common tools, repair parts, etc.), assign the appropriate code, and enter the code in the Augmented LMI database using the Integrated Digital Environment (IDE). Additiona...
	Determine the number of items required to perform the task and enter this number in the Augmented LMI database using the Integrated Digital Environment (IDE). For tasks where the items are not used for every occurrence of the task, enter the expected ...
	Determine if the item is hardness critical or not hardness critical. This identifies an item that is mission critical and could be designed, repaired, manufactured, installed, or maintained for normal operation, and yet could degrade system survivabil...
	If new component rework (depot level) and/or repair (intermediate level) capability must be developed document this requirement in the Augmented LMI database using the Integrated Digital Environment (IDE) and justify the requirement for approval/disap...
	A Time Line Analysis is conducted to provide a means to identify and analyze those tasks involving multiple activities that could be accomplished on a phased basis in parallel. The time line analysis is designed to provide a graphic portrayal of the v...
	Determine Packaged Intervals.
	Data from the task, skills, and time line analyses are reinserted into the RCM process in order that (a) packaged intervals may be developed; (b) operating service period and periodic maintenance manuals may be developed; and (c) task frequencies of p...
	RCM is documented in the Augmented LMI database using the Integrated Digital Environment (IDE) by completing TAB 8.
	Develop Supportability Constraints and Requirements.
	The purpose of this task is to develop the supportability constraints and requirements that must be addressed during the Maintenance Planning process. These constraints and requirements are used in preparing the preliminary Maintenance Plan, that in t...
	Prepare SASs (Block 147).

	Prepare preliminary Maintenance Plans for systems, subsystems, equipment, and support equipment in accordance with Tab 3b . One Maintenance Plan is prepared for each system, subsystem, equipment, and support equipment end item that is represented on t...
	Prepare Preliminary Maintenance Plans for Other Support Equipment.
	Support equipment end items on NAVAIR approved support equipment recommendation data (SERD) that are not depot-only, and for which Maintenance Planning and analyses have not yet been conducted, also require preliminary Maintenance Plans. For these con...
	Review and Approve Preliminary Maintenance Plans.
	All preliminary Maintenance Plans are delivered to NAVAIR in accordance with the contract data requirements list (CDRL). NAVAIR reviews these preliminary Maintenance Plans and approves, approves conditionally, or disapproves with accompanying directed...
	Perform Supportability Analysis (Block 148).

	The Augmented LMI database is the basis for the quantification and compilation of logistic support requirements and the communication device for transmitting these requirements to the supportability analysts. The Maintenance Planning process document...
	a. Maintenance Planning. The process conducted to evolve and establish Maintenance Concepts, requirements, and Maintenance Plans for the life time of a system. The basis for the support system.
	b. Manpower and Personnel. The identification and acquisition of military and civilian personnel with the skills and grades required to operate and support a system over its lifetime at peacetime and wartime rates.
	c. Supply Support. All management actions, procedures, and techniques required to determine requirements to acquire, catalog, receive, store, transfer, issue, and dispose of secondary items. This includes provisioning for initial support as well as re...
	d. Support Equipment. All equipment (mobile or fixed) required to support the operation and maintenance of a system. This includes associated multi-use end items, ground handling and maintenance equipment, tools, metrology and calibration equipment, a...
	e. Technical Data. Recorded information regardless of form or character (e.g., manuals, drawings) of a scientific or technical nature. Computer programs and related software are not technical data; documentation of computer programs and related softwa...
	f. Training and Training Devices. The processes, procedures, techniques, and equipment used to train active and reserve personnel to operate and maintain a system. This includes individual and crew training, new equipment training; initial, formal, an...
	g. Computer Resources Support. The facilities, hardware, software, manpower and personnel needed to operate and support embedded computer systems.
	h. Facilities. The permanent or semi-permanent real property assets required to support the system, including conducting studies to define types of facilities or facility improvements, locations, space needs, environmental requirements, and equipment.
	i. Packaging, Handling, Storage, and Transportation. The resources, processes, procedures, design considerations and methods to ensure that all system, equipment, and support items are preserved, packaged, handled, and transported properly including: ...
	j. Design Interface. The relationship of logistic related design parameters, such as reliability and maintainability to readiness and support resource requirements. These logistic related design parameters are expressed in operational terms rather tha...
	Perform Tradeoff Analyses (Block 149)

	Determine Tradeoff Criteria and Methods.
	For each evaluation and tradeoff to be conducted:
	a. Identify the qualitative and quantitative criteria to be used to determine the best results. These criteria are related to supportability, cost, and readiness requirements for the system.
	b. Select or construct analytical relationships or models between supportability, design, and operational parameters and those parameters identified for the evaluation criteria. In many cases, the same model or relationship may be appropriate for use ...
	NAVAIR selects the tradeoff analyses to be performed. Specific tradeoffs may include, but are not limited to those listed below:
	a. Conduct tradeoffs between the support alternatives identified for the new system to identify the support approach that best satisfies the requirements. These tradeoffs are conducted by using a model or manual procedure that relates the design, oper...
	b. Conduct tradeoffs between design, operational, and support alternatives. Optimum benefits are realized as a result of these analyses which consider all system factors (cost, schedule, performance, readiness, and supportability) before the system is...
	c. Evaluate the sensitivity of system readiness parameters to variations in key design and support parameters such as reliability and maintainability, spares budgets, resupply time, and manpower and personnel skill availability. Trigger bands for deci...
	d. Estimate and evaluate the manpower and personnel implications of alternative system concepts in terms of total numbers of personnel required, job classifications, skill levels, and experience required. This analysis includes organizational overhead...
	e. Conduct evaluations and tradeoffs among design, operations, training, and personnel job design to determine the optimum solution for attaining and maintaining the required proficiency of operating and support personnel. Training evaluations and tra...
	f. Evaluate alternative diagnostic concepts (to include varying degrees of built-in-test, off-line-test, manual testing, automatic testing, diagnostic connecting points for testing, prognostics and health management, autonomic logistics, and Performan...
	g. Conduct comparative evaluations among the supportability, cost, and readiness parameters of the new system. Assess the risks involved in achieving the supportability, cost, and readiness objectives of the new system based upon the degree of growth ...
	h. Conduct evaluations and tradeoffs of energy requirements. Identify the petroleum, oil, and lubricant requirements for each system alternative under consideration and conduct sensitivity analyses on petroleum, oil and lubricant costs.
	i. Conduct evaluations and tradeoffs of survivability and combat damage repair characteristics.
	Develop Support Solutions (Block 150).

	Update alternative support system concepts based on previously conducted system tradeoffs and better defined new system alternatives. Alternative support concepts address the supportability, cost, and readiness drivers and the functional requirements ...
	Update Alternative Support Plans.
	Update the plan to implement each alternative support concept. This plan delineates the actions required to implement the support concepts, who is responsible for performing these actions, and the funding required to implement the support plan. It is ...
	Perform Supportability T&E (Block 151).

	The purpose of performing this task is:
	To assess the achievement of specified supportability requirements;
	To identify reasons for deviations from projections; and
	To identify methods of correcting deficiencies and enhancing system readiness.
	These objectives are achieved through performance of early fielding analysis, validation of Augmented LMI data, and verification of supportability.
	Improve Logistics (Block 152)

	Acquisition Logistics activities normally encompass the functions identified below. Each function should be addressed for both hardware and software in both peacetime and wartime conditions.
	Maintenance Planning
	Manpower and Personnel
	Supply Support
	Support Equipment
	Technical Manuals and Technical Data
	Training and Training Devices
	Computer Resources Support
	Facilities
	Packaging, Handling, Storage, and Transportation
	Design Interface
	Develop Improved Method Of Condition Monitoring Or Redesign (Block 153)

	Determine which items fail to meet Supportability design goals that were established for the program. These items are candidates for discussion at Systems Engineering supportability reviews and are considered for re-design analysis.
	Perform Early Fielding Analysis.
	Early fielding analysis is conducted to ensure an effective fielding of the new system with all required resources. It assesses the impact of the introduction of the new system on existing systems by identifying potential shortages in existing logisti...
	a. Assess and quantify the impact on existing systems (weapon, supply, maintenance, transportation) resulting from the introduction of the new system. This assessment examines impacts on depot workload and scheduling, provisioning and inventory factor...
	b. Analyze the sources of existing manpower and personnel to determine sources for obtaining the required manpower and personnel for the new system. Determine the impact on existing operational systems from using the identified sources for manpower an...
	c. Assess the impact on system readiness resulting from failure to obtain the required logistic support resources in the quantities required to operate and maintain the new system. Do not duplicate analyses performed as tradeoffs. This assessment form...
	d. Conduct survivability analyses to determine changes in logistic support resource requirements based on combat usage. These analyses are based on threat assessments, projected combat scenarios, system vulnerability, battle damage repair capabilities...
	e. Develop plans to implement solutions to potential problems detected as a result of the early fielding analyses described above. These plans provide means to alleviate:
	Negative impacts on existing systems caused by the introduction of the new system;
	Problems in obtaining the necessary manpower and personnel;
	Negative impacts on system readiness due to failure to obtain required logistic support resources; and
	Any problems in providing essential logistic support resources for a combat environment.
	Develop Maintenance Plans (Block 154).

	Assemble the necessary data from the Augmented LMI database using the Integrated Digital Environment (IDE) and prepare a digital Maintenance Plan in accordance with Tab 3b for each system, subsystem, equipment, and support equipment end item that is r...
	Develop Procedures (Block 155)

	Maintenance Planning includes describing requirements and significant maintenance tasks to be accomplished for achieving, restoring, or maintaining the operational capability of the system or equipment.
	Update Post Production Support Analysis (Block 156)

	The purpose of the post production support analysis is to assess the life cycle support requirements of the new system prior to closing of production lines to ensure that adequate logistic support resources will be available during the system’s remain...
	Assess the expected useful life of the system. Consider evolutionary acquisition as the preferred acquisition strategy.
	Analyze supply and consumption data available on the system in its operational environment and identify support items that will present potential problems due to inadequate sources of supply after shutdown of production lines.
	Assess existing and planned sources of supply and develop alternative solutions for anticipated support difficulties during the remaining life of the system.
	Develop a plan that ensures effective support during its remaining life. At a minimum, this plan addresses manufacturing, repair centers, data modifications, supply management, and configuration management. Assess costs associated with Government and ...
	TECHEVAL Testing (Block 157).

	Analyze system test and evaluation results and verify the achievement of specified supportability requirements for the new systems. The Technical Evaluation (TECHEVAL) and Operational Evaluation (OPEVAL) are the major sources of data during with which...
	Maintainability Demo and Validation.

	Supportability requirements have been incorporated into the test and evaluation plans used for these tests. Determine the extent of improvement required in supportability parameters in order for the system to meet established goals and thresholds. Ide...
	Update Supportability Data Based on Test Results (Block 158)

	Update the documented support plan and logistic support resource requirements as contained in the Augmented LMI database using the Integrated Digital Environment (IDE) and Augmented LMI Support Analysis Summaries based on the test results. Quantify th...
	Implement Serial Number Tracking (Block 159)

	Analyze serial number tracking requirements. Determine what requires serial number tracking. Determine how items requiring serial number tracking will be marked (e.g., media). Determine what information is to be contained in the media. Determine the l...
	Augmented LMI Data.

	This phase of development results in an Engineering Development Model, a Full Scale deployable model of the system under development. No major design influence is possible. Design is concentrating on construction, parts selection, and fine tuning of p...
	The contractor has established an Augmented LMI database using the IDE upon initiation of the Maintenance Planning program. Data generated as a result of performing all Maintenance Planning subtasks are stored in the Augmented LMI database using the I...
	Chapter 5
	Maintenance Planning For Operational Systems
	5.0 SUSTAINMENT
	While they are in-service it is imperative that weapons, subsystems, and maintenance significant items be monitored and compared to initial predictions. Logistics performance parameters are to be identified and monitored to ensure the system is meetin...
	5.1 In-Service Maintenance Planning Tasks
	Execute Maintenance Program (Block 161)


	Maintainers execute the Maintenance Plan and generate data documenting their actions and what they find while performing maintenance.
	Perform Proactive System Monitoring (Block 162).

	This process evaluates cost, readiness, supportability, and safety data through the employment of a variety of sub processes to proactively identify issues before they have an impact on CRSS (Cost, Readiness, Supportability, Safety) and discover oppor...
	Identify Problems or Improvement Opportunities (Block 163).

	This process identifies possible SMP issues that are having an impact on CRSS (Cost, Readiness, Supportability, Safety). This process provides enough information for the FST and/or RIT to define, categorize, and prioritize these issues and to develop ...
	Develop Interim Actions (Block 164).

	The evolving RIT process defines the procedures for deciding whether to recommend an interim action while proceeding with the solution development process. The decision will normally be based on the urgency of the safety aspects of a problem, but may ...
	Evaluate Improvement Opportunities (Block 165).

	This process validates the issues or opportunities identified by previous processes by doing preliminary research that further identifies the potential impact to CRSS. The results would then enable decisions to be made on whether more action is required.
	Develop Solution Alternatives (Block 166).

	This process defines the procedure to develop solution alternatives for identified existing and potential problems.
	Develop Funding Requirements (Block 167).

	Maintain fiscal accountability.
	Develop Maintenance Solutions (Block 168).

	This process reviews the AirSpeed problem analysis data and again analyzes the data using various analysis methods, techniques, and information sources that are available to evaluate maintenance-related problems in order to develop solutions. This pro...
	Develop Operations Solutions (Block 169).

	Alternative solutions are developed by analyzing existing and potential problems and identifying and developing all possible solutions to correct the problem.
	Develop Logistics Solutions (Block 170).

	Develop logistics solutions is the process that analyses an existing or potential problem, and develops and identifies all possible logistics solutions to correct the problem
	Develop Hardware Solutions (Block 171).

	This process reviews AirSpeed problem analysis data, and analyzes the data using various analysis methods, techniques, and information sources to evaluate hardware-related problems in order to develop solutions. This process determines the appropriate...
	Perform Trade Off Analysis (Block 172).

	Perform alternative evaluations and trade-off analyses between design, operations, and support concepts (various solutions identified in the previous blocks) under consideration to determine the best approach that satisfies the need and provides the o...
	Validate Appropriate Solution (Block 173).

	Validate Appropriate Solution is the process used to develop implementation plans and packages, identify and execute prototypes, Modify Proposal & Update Evaluation as necessary, and determine whether to recommend the solution for implementation.
	Perform Hardware Or Supportability T&E (Block 174).

	Assessments should continue during contractor and government development and operational testing. Utilize supportability design factors, evaluation of alternatives and trade-off analyses as source of input data to this task. Task analysis data should ...
	Recommend Improvement Or Solution (Block 175).

	As a result of the various analyses performed logistics element managers will be required to make a recommendation to the APML to take the appropriate action related to the problem identified
	Modify Maintenance Solutions (Block 176).

	This process defines the procedures used to develop and select the appropriate solution sets to correct operational or supportability problems and issues and to evaluate improvement opportunities for the weapon system or support systems. Develop Solut...
	Modify Operations (Block 177).

	This process defines the procedures used to develop and select the appropriate solution sets to correct operational problems and issues and to evaluate improvement opportunities for the weapon system or support systems. Develop Solution (Block 168) is...
	Modify Logistics Support (Block 178).

	This process defines the procedures used to develop and select the appropriate solution sets to correct supportability problems and issues and to evaluate improvement opportunities for the weapon system or support systems. Develop Solution (Block 168)...
	Redesign Hardware (Block 179).

	Once the selected Solution Path (hardware) has been determined, this process determines appropriate analyses to perform to assist in developing and defining potential solutions to the problem identified in the Augmented LMI Database. The hardware solu...
	Update Procedures (Block 180).

	General series manuals
	Weapon systems technical manuals
	Aviation training literature
	Special application technical manuals
	Update Plans (Block 181).

	Maintenance Planning is the process of developing plans and procedures required to acquire and maintain an affordable and maintainable system throughout the life cycle of the system. The Maintenance Plan should be reviewed and updated as required when...
	Significant changes occur in the operational scenario
	Hardware Maintenance Significant Drivers and/or metrics breach pre-established thresholds
	Product Support falls significantly short of the design requirement adversely impacting readiness or cost
	When design changes occur
	5.2 TAiloring Maintenance Plan Format

	Many legacy systems do not have an Integrated Digital Environment (IDE). In addition, much of the data collected in the Augmented LMI, while necessary for acquisition and deployment of a weapons system, may not be ideal for in-service requirements. Wh...
	The concept here is that not all the data elements in the Augmented LMI (and LSAR) databases are needed. Much of that information is already found in other documents (e.g., Maintenance processes and steps are found in Technical Manuals.) Data that is ...
	The In-Service Maintenance Plan has as its objective to provide significant factors that include data elements and metrics that:
	Convey the maintenance strategy, concept, and/or plan for each Maintenance Significant Item (i.e., the SM&R Code, Task Code, etc.),
	Drive the chosen maintenance strategy, concept, and/or plan for the item (e.g., reliability, ambiguity rate for testers, etc),
	Identify the resultant parameters that drive the ILS elements required to implement the Maintenance Concept selected (i.e., "design to" requirements but not "how to" requirements"). For example, maintenance actions, ambiguity rates for test equipment,...
	Indicate the location of traditional Maintenance Plan data (e.g. rather than maintain specific maintenance procedures in both the Augmented LMI database and in Technical Manuals, just reference the Technical Manuals in which the data is maintained or ...
	Identify data ranges for key metrics that drive maintenance decisions to determine when it is time to re-look at the decision.
	The In-service Maintenance Plan can vary depending on program needs. Tab 3-C provides samples of potential formats.
	TABS
	MANAGEMENT MANUAL
	6 August 2004
	VER. 15
	Tab 1  Acronyms 134
	tAB 2  gLOSSARY 161
	tAB 3  mAINTENANCE pLANS 175
	tAB 3a  mAINTENANCE cONCEPT 176
	tAB 3B  mAINTENANCE pLAN 194
	TAB 3c  In-Service Maintenance Plan 207
	tAB 4  sUPPORT eQUIPMENT rECOMMENDATION dATA (SERD) sas 218
	Tab 5  FMECA 233
	FAILURE MODE AND EFFECTS ANALYSIS 241
	FMECA—MAINTAINABILITY INFORMATION (FMECA-MI) 251
	Tab 5A  FMECa sAs 253
	Tab 6  tRAINING sAs 274
	Tab 7  TASK NARRATIVE sas 283
	Tab 8  RELIABILITY-CENTERED MAINTENANCE (RCM) sas 295
	Tab 1
	Acronyms

	ACRONYMS
	( Lambda
	2M Miniature, Microminiature (Repair)
	3M Maintenance and Material Management
	A

	a Attack (Strike Aircraft)
	Ao Operational Availability
	AA Affordability Assessment
	AAC Aviation Armament Change
	AAP Allowance Appendix Package
	AAW Anti-Aircraft Warfare
	ABL Allocated Baseline
	ACAT Acquisition Category
	ACD Allocated Configuration Documentation
	ACIM Availability-Centered Inventory Model
	ACN Advance Change Notice
	ACO Administrative Contracting Officer
	ACS Air Capable Ship
	ACT Acquisition Coordination Team
	ACTD Advanced Concept Technology Demonstration
	ACTS Automated COSAL Tracking System
	ADM Acquisition Decision Memorandum
	ADMAPS Automated Document Management and Publishing System
	ADP Automated Data Processing
	ADR Assessed Defect Rate
	ADT Administrative Delay Time
	ADM Advanced Development Model
	A&E Architecture and Engineering
	AE Age Exploration
	AEL Allowance Equipage List
	AFC Airframe Change
	AFRP Approval for Full Rate Production
	ah Attack Helicopter
	AHP Analytical Hierarchy Process
	Ai Inherent Availability
	AIMD Aircraft Intermediate Maintenance Department
	AIR Naval Air Systems Command
	AIS Automated Information System
	ALRIP Approval for Low Rate Initial Production
	ALS Acquisition Logistics Support (Replaces the term ILS)
	ALSP ALS Plan
	ALT Administrative Lead Time
	AM Acquisition Manager
	AMC Acquisition Method Code
	AMD Activity Manning Document
	AMMRL Aviation Maintenance Material Readiness List Program
	AMSDL Acquisition Management System and Data Requirements Control List
	A/N Army/Navy
	ANSI American National Standards Institute
	AOA Analysis of Alternatives
	AP Acquisition Plan
	APB Acquisition Program Baseline
	APBA Acquisition Program Baseline Agreement
	APG Acquisition Planning Guide
	APL Allowance Parts List
	APM Assistant Program Manager
	APMSE Assistant Program Manager for Systems Engineering
	APMTE Assistant Program Manager for Test and Evaluation
	APMTS Assistant Program Manager for Training Systems, now TSPM
	APML Assistant Program Manager For Logistics
	APMSE Assistant Program Manager for Systems Engineering
	APMTE Assistant Program Manager for Test and Evaluation
	APMTS Assistant Program Manager for Training Systems, now TSPM
	APN Aircraft Procurement, Navy
	AQ Acquisition Quantity
	ARROWS Aviation Readiness Related To Ownership of WRAs
	AS Acquisition Strategy
	ASC Airborne Software Change
	ASD (C3I) Asst. Secretary of Defense (Command, Control, Communications, & Intelligence)
	ASI Automated Shore Interface
	ASN (RDA) Assistant Secretary of The Navy (Research, Development and Acquisition)
	ASN (RD&E) Assistant Secretary of the Navy (Research, Development & Engineering)
	ASO Aviation Supply Office (Obsolete, see NAVICP)
	ASPA Aircraft Service Period Adjustment
	ASR Acquisition Strategy Report
	Alternate Systems Review
	ASTM American Society for Testing and Materials
	ASW Antisubmarine Warfare
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	GLOSSARY OF KEY TERMS
	Acquisition Category (ACAT). An attribute of an acquisition program that determines the program's level of review, decision authority, and applicable procedures. Categories facilitate decentralized decision-making and execution and compliance with sta...
	Acquisition Decision Memorandum (ADM). A memorandum signed by the Milestone Decision Authority (MDA) that documents decisions made and the exit criteria established as the result of a milestone decision review or in-process review. It is the document ...
	Acquisition Logistics. Technical and management activities conducted to ensure that Supportability (S) implications are considered early and throughout the acquisition process to minimize support costs and to provide the user with the resources requir...
	Acquisition Logistics Support. A sub-element of Systems Engineering to ensure a system and its support system are designed, procured and maintained with consideration given to the achieving the lowest life cycle costs while achieving specified operati...
	Acquisition Milestone. A key decision point in the defense acquisition process where the designated Milestone Decision Authority (MDA) reviews progress and considers proceeding to the next Acquisition Phase.
	Acquisition Phase. The period between Milestones.
	Allocated Baseline (ABL) The approved Allocated Configuration Documentation (ACD).
	Allocated Configuration Documentation (ACD). Performance requirements for components (CIs) of the system. Comprised by Item Specifications and Developmental Drawings, the documents describe a CI’s functional (performance), interoperability, and interf...
	ALS Plan (ALSP). The ALSP describes and documents the logistics program and the Logistics Manager’s approach for implementing the logistics program. It provides a complete and integrated plan for delivering the support system (maintenance capability a...
	Automatic Test Equipment (ATE) is computer-controlled electronic test equipment used to analyze functional or static parameters of repairable items to evaluate the degree of performance and/or degradation to isolate faults and unit malfunctions. The d...
	Availability. A measure of the degree to which an item is in the operable and commitable state at the start of a mission when the mission is called for at an unknown (random) time.
	Baseline Comparison System (BCS). A current operational system, or a composite of several current operational systems that most closely represents the design, operational, and support characteristics of the new system under development.
	Built-In Test (BlT). BIT is an integral capability of the system that provides an automated test capability to monitor, detect, diagnose, or isolate failures.
	Built-In Test Equipment (BITE). BITE is equipment that is functionally separate from but permanently connected to the prime system and is used for the express purpose of testing the prime system. Included in this definition is any testing device that ...
	Calibration. A process to measure and ensure the accuracy of Test, Measurement, and Diagnostic Equipment (TMDE) to a specified tolerance.
	CaNDI. Commercial and Non-Developmental Items are:
	Any item available in the commercial marketplace (Commercial Off-The-Shelf or COTS);
	Any previously developed item in use by the Federal, State, or local agency (Government Off-The-Shelf or GOTS) of the U.S. or a foreign government with which the U.S. has a mutual defense (Military Off-The-Shelf of MOTS) cooperation agreement;
	Any item described above that requires only minor modification to meet the requirements of the procuring agency;
	Any item currently being produced that does not meet the above criteria solely because the item is not yet in use or is not available in the commercial marketplace.
	Computer Software Configuration Item (CSCI). A Configuration Item that is computer software.
	Configuration. The functional and physical characteristics of hardware, software or firmware set forth in technical documentation and ultimately achieved in a product.
	Configuration Baseline. Documentation formally designated by the Government at a specific time during a CI's life cycle. Configuration baselines plus approved changes to those baselines constitute approved configuration documentation. There are three ...
	Configuration Control. The systematic proposal, justification, evaluation, coordination, approval (or disapproval) of changes in the configuration of a CI after establishment of any of the configuration baselines for the CI (and the implementation of ...
	Configuration Control Board. Technical and administrative representatives who recommend approval (or disapproval) of proposed engineering changes to a CI's configuration. The board also recommends approval and disapproval of proposed Waivers and Devia...
	Configuration Documentation. Technical information that identifies and defines the item's functional and physical characteristics. Configuration documentation is developed, approved, and maintained through three distinct evolutionary increasing levels...
	Configuration Identification. Documentation that describes the selection of CIs; the determination of the types of configuration documentation required for each CI, the issuance of numbers and other identifiers affixed to CIs and to technical informat...
	Configuration Item. An aggregation of hardware and software that satisfies a function and is designated by the Government for separate configuration management. Generally a CI is a repairable item (WRA, SRA, LRU, or SRU) for which the Government is pl...
	Configuration Management A formal discipline of program management that integrates and applies the technical and administrative actions necessary to identify, document, validate, verify, control, report and record the functional and physical character...
	Configuration Status Accounting (CSA). Recording and reporting information needed to manage Configuration Items effectively, including a record of approved configuration documentation and identification numbers, the status of proposed changes, Deviati...
	Constraints. Restrictions or key boundary conditions that affect overall capability, priority, and resources in system acquisition.
	COTS. See CaNDI
	Cost As An Independent Variable (CAIV). Methodologies used to acquire and operate affordable DoD systems by setting aggressive, achievable cost objectives; and by managing efforts to achieve these objectives, including tradeoffs involving performance ...
	Defense System Acquisition Program (DSAP). A directed, funded effort that is designed to provide a new or improved materiel capability in response to a validated need.
	Design Interface.  Design Interface forms the acquisition logistics interface with the design process through Systems Engineering. Supportability (S) Analysis is part of requirements generation and analysis and continues through design, test and evalu...
	Deviation. A written authorization granted before the manufacture of an item to depart from a particular requirement of an item’s configuration documentation for a specific number of units or a specified period of time. A deviation differs from an eng...
	Engineering change. A change to the configuration of a Configuration Item (CI) at any point in the life cycle of the item.
	Engineering Change Proposal (ECP). A proposed engineering change and the documentation by which the change is described, justified, and submitted to the Government for approval or disapproval.
	Effectiveness. A system or equipment's readiness to perform at its intended level under all conditions.
	Fit. The ability of an item to physically interface, interconnect with, or become an integral part of another item.
	Fleet Support Team (FST). Programs that have responsibility for in-service systems should consider the establishment of a Fleet Support Team (FST) as part of their overall IPT infrastructure. When deemed appropriate, this team provides those services ...
	Form. The shape, size, dimensions, mass, weight, and other parameters that uniquely characterize an item. For software, form denotes the computer language and media used to construct it.
	Function. The actions that an item is designed to perform.  The item’s performance requirements.
	Functional Baseline (FBL). The approved Functional Configuration Documentation (FCD).
	Functional Configuration Audit (FCA). The formal examination of the functional (performance) characteristics of a CI “as tested” to verify that the item has achieved the requirements specified in its Functional and Allocated Configuration Documentation.
	Functional Configuration Documentation (FCD). Performance requirements for the system. Comprised by the System Specification and Concept Drawings, the documents describe the system's functional, performance, interoperability, and interface requirement...
	Functional Support Requirements. Actions (e.g., repair, re-supply, calibrate, overhaul) that the support system must perform for the weapon system to be maintained in or restored to a satisfactory operational condition in its operational environment.
	GOTS. See CaNDI.
	Hardware  Manpower program (HARDMAN). The hardware Manpower integration program that was used in the past  for determining Manpower, Personnel, and Training (MPT) requirements in an acquisition program. See TRPPM.
	Human Factors Engineering (HFE).  The engineering discipline designed to ensure complete compatibility between the design of the system and the human element wherever a human element (“human factor”) (HF) interface with the system occurs in operations...
	ILS Management Team (ILSMT). The ILSMT is a team chaired by the Logistics Manager and composed of Logistic Element Managers and Fleet and industrial activities. The ILSMT is used to establish, implement, update, and evaluate the ALSP, ULSS, and Mainte...
	Independent Logistic Assessment (ILA). An assessment of the logistic readiness of a defense acquisition program to proceed to a program Milestone decision, to Initial Operational Capability (IOC), and to full operational capability.
	Initial Operating Capability (IOC). The first attainment of the capability to operate and maintain a system.
	Interface control. The process of identifying, documenting, and controlling all functional and physical characteristics relevant to the interfacing of two or more items provided by one or more organizations.
	Interim Supply Support (ISS). The procedure used to provide new spare and repair parts from the contractor until they get into the supply system usually between Initial Operational Capability (IOC) and Material Support Date (MSD).
	Inventory Control Point (ICP). The activity designated material management responsibility for secondary items (spare parts, repair parts, and Support Equipment). The ICP may also perform stock control activity functions.
	Level of Repair (LOR). The maintenance level that performs Corrective Maintenance.
	Level of Repair Analysis (LORA). A technique that establishes (1) whether an item should be repaired; (2) at what maintenance level, (i.e., Organization, Intermediate, or Depot); or (3) if the item should be discarded.
	Life Cycle. The total lifetime of a system from "cradle to grave." The time from its inception in research, through development, production, installation and checkout, operation and support, and ultimate system phase out.
	Logistics Management Information (LMI). Information required by the government to perform acquisition logistics management functions. The principle focus of LMI as implemented by MIL-PRF-49506 is to provide the DOD with a contractual method for acquir...
	Logistics Requirements and Funding Summary (LRFS). The logistics budgeting program that provides a breakdown of Acquisition Logistics Elements and sub-elements by fiscal year, type of funds required, and resource sponsor. It establishes a minimum leve...
	Low-Rate Initial Production (LRIP). The production of a system in limited quantity to provide articles for operational test and evaluation, to establish an initial production base, and to permit an orderly increase in the production rate sufficient to...
	Maintainability. The ability of an item to be retained or restored to specified condition when maintenance is performed by personnel having specified skill levels, using prescribed procedures and resources, at each level of maintenance and repair.
	Maintenance and Material Management (3M) Program. A data system that provides for the systematic collection, documentation, and reporting of Fleet operations and maintenance information that provides data related to performance, readiness, Reliability...
	Maintenance Concept. The overall approach or strategy for maintaining a system, subsystem, or equipment item.
	Maintenance Plan (MP). The Maintenance Plan describes the requirements and tasks to be accomplished for achieving, restoring, or maintaining the operational capabilities of a system or an equipment item. The Maintenance Plan is a concise, narrative su...
	Maintenance Planning. The process conducted to evolve and establish Maintenance Concepts, requirements, and Plans.
	Maintenance Requirements Card (MRC). A form employed to convey Preventive Maintenance task procedures to Fleet personnel.
	Maintenance Assist Module (MAM). A MAM is a replaceable module required to execute an approved Maintenance Plan that calls for identifying the fault or failed module through progressive or selective manual module substitution. A MAM can be interchange...
	Major Automated Information System (MAIS). A MAIS is an AIS acquisition program estimated by the Assistant Secretary of Defense for Command, Control, Communications, and Intelligence (ASD(C3I)) to require Program Costs for any single year in excess of...
	Major Defense Acquisition Program (MDAP). An MDAP is defined as a program estimated by the Under Secretary of Defense (Acquisition , Technology, and Logistics) (USD(AT&L) ) to require eventual expenditure for Research, Development, Test, and Evaluatio...
	Market Analysis. The process used to determine the availability of marketplace products for Government use. It comprises the activities of market surveillance and market investigation. Its purpose is to provide information on technologies, existing ha...
	Mean Logistics Delay Time (MLDT). The mean time a system is down for maintenance while no maintenance is being performed. MLDT is the largest contributor to the logistics delay factor of operational availability (Ao).
	Mission Need Statement (MNS). A document prepared to identify a requirement for a materiel solution to satisfy a mission deficiency.
	Mission Profile. A time phased description of events and the environment the system will experience from commencement through completion of a specific mission, including the criteria for success, critical failures, the portion of time the system is ac...
	MOTS. See CaNDI
	Notice of Revision (NOR). A document used to define revisions to drawings, associated lists, or other referenced documents that require revision after ECP approval.
	Objectives. Desirable levels of performance stated in qualitative or quantitative values (or ranges of values) for various design, operational, and support elements of a system. Objectives are subject to tradeoffs to optimize overall system requirements.
	Operational Availability (Ao). The probability that the system is ready to perform its specified function in its operational environment when called for at a random point in time. OPNAVINST 3000.12, “Operational Availability of Equipment and Weapon Sy...
	Operational Requirements Document (ORD).  A formatted statement containing performance and related operational parameters for the proposed concept or system. Each concept proposed at Milestone B for continued evaluation in later Phases is described in...
	Physical Configuration Audit (PCA). The formal examination of the “as built” and (“as coded”) configuration of a CI against its technical documentation to establish or verify the CI’s Product Baseline (PBL).
	Planning, Programming and Budgeting System (PPBS). An integrated system for the establishment, maintenance, and revision of the Future Years Defense Program (FYDP), the budgeting system used by DoD.
	Preventive Maintenance. Maintenance performed to prevent functional failures.
	Product Baseline (PBL). The approved Product Configuration Documentation (PCD). In addition to this documentation, the Product Baseline of a Configuration Item may include the actual equipment (and software).
	Product Configuration Documentation (PCD). The physical and functional characteristics of an item. Comprised by Item, Material, and Process Specifications and Product Drawings, PCD combines performance and design documentation used for production and ...
	Provisioning Technical Documentation (PTD). Information supplied by the manufacturer and used by the Navy for the identification, selection, cataloging, and determination of initial requirements of support items to be procured by the provisioning proc...
	Readiness Drivers. Those system characteristics that have the largest effect on a system’s readiness values. These may be design (hardware or software), support, or operational characteristics.
	Reliability. The duration or probability of failure-free performance under stated conditions. It represents the probability that a system or equipment will perform in a satisfactory manner for a given period of time under specified operating conditions.
	Reliability-Centered Maintenance (RCM). A logical discipline for developing a Preventive Maintenance program that meets established requirements for safety, operational, and cost effectiveness.
	Repair Parts. Consumable bits and pieces, individual parts, and non-repairable assemblies required for repair.
	Servicing. Performance of Preventive Maintenance needed to keep an item in operating condition (i.e., lubricating, fueling, oiling).
	Spare Parts. Repairable components and assemblies that are used to replace end items.
	Specification Change Notice (SCN). A document used to propose, transmit, and record changes to a specification.
	Supportability (S). A parameter that is influenced not only by the inherent design of a system, but also by its logistics support in the Fleet. It is a measure of the ease by which a system can be maintained at an acceptable level of operational readi...
	Supportability (S) Analysis. A logical sequence of Systems Engineering activities and decisions that transforms a logistic need into a description of support system performance parameters and a preferred support system configuration.
	Supportability (S) Analysis Database. The identification and documentation of S Analysis inputs, analyses, and outputs in the form of support performance requirements. The LMI database forms a minor part of the S Analysis database.
	Supportability (S) Analysis Documentation. Scientific information resulting from S Analysis. Includes the S Analysis Database, narrative reports, tradeoff analysis results, output reports, and S performance requirements.
	Supportability (S) Analysis Plan. The S Analysis Plan is the basic tool for establishing and executing an effective S program. It effectively documents S tasks to be accomplished, describes when each task will be accomplished, accomplished, and identi...
	Support Concept. A system-level description of a support system for a given design or operational concept for each support performance requirement, consisting of an integrated set of logistic element concepts that satisfies all functional support requ...
	Support Equipment (SE). All equipment, mobile or fixed, needed for the operation and maintenance of a system (e.g., an aircraft, ship, or amphibious vehicle) and installed subsystems (e.g., command and control, radar, fire control, fuel, hydraulic, me...
	Support Material List (SML). A composite listing of all approved contractor- and Government-furnished spares, repair parts, and Common and Peculiar Support Equipment approved for pre-operational programs. It provides a list of items needed for interim...
	Support Plan. A more detailed description of a support system than a support concept that describes each support performance requirement and exhibits consistency among them. Support plans are prepared at repairable item hardware indenture levels and p...
	Support System. A composite of all the resources that must be acquired for operating and maintaining a system or equipment throughout its life cycle.
	Sustained Maintenance Planning. An iterative process that ensures the highest affordable aviation weapons system reliability by using the broad range of aviation metrics to analyze effectiveness and performance of each weapons system’s maintenance pro...
	System Safety Program Plan (SSPP). The SSPP details the tasks and activities of system safety management and system safety engineering required to identify, evaluate, eliminate, or control hazards throughout the system’s life cycle.
	Systems Engineering. A logical sequence of activities and decisions that transforms an operational need into a description of system performance parameters and a preferred configuration.
	Technical Data Package (TDP). A description of an item that provides information sufficient to develop strategy, production requirements, engineering data, and Support Performance Requirements. A technical data package should include all engineering d...
	Technical Reviews. A series of Systems Engineering activities by which progress on a project is assessed relative to technical or contractual requirements. The reviews are conducted at logical transition points in the development effort to identify an...
	The Alternative Systems Review (ASR) is conducted to demonstrate that the selected option provides a cost-effective, operationally effective, and suitable solution to identified needs.
	The System Requirements Review (SRR) demonstrates progress in converging on viable system requirements and documents primary system functions in the form of a draft System Specification. The SRR is conducted early in the System Development &Demonstrat...
	The System Functional Review (SFR) demonstrates convergence on and achievability of system requirements. It is conducted at the end of the System Development & Demonstration Phase and provides the basis for the Government PM establishment of the FBL.
	The Software Specification Review (SSR) provides a forum to approve Software Requirements Specifications for each CSCI to implement system performance requirements in approved FCD.
	The Preliminary Design Review (PDR) is conducted upon completion of Preliminary Design during the System Development & Demonstration Phase. It confirms that the total system is ready for Detailed Design and establishment of ABLs for subsystems.
	The Critical Design Review (CDR) confirms that the system Detailed Design (hardware and software) is complete and meets requirements and that the system is ready for fabrication (and coding) of Engineering Development Models (EDMs). For large systems ...
	Production Readiness Reviews (PRRs) assess the contractor's ability to produce systems on the production line at planned production rates.
	Test Program Sets (TPSs). A TPS is the total test package for a repairable item consisting of the Interface Device (ID), Test Program (TP) (software), and Test Program Instructions (TPIs) for item testing and maintenance.
	Threshold. A value, or range of values apportioned to the various design, operational, and support elements of a system that impose a quantitative or qualitative minimum essential level of performance.
	Total Ownership Cost (TOC). The sum total of all costs incurred or estimated to be incurred by the Government in the design, development, production, operation, maintenance, and support of a system over its anticipated useful life span. Where applicab...
	Training Planning Process Methodology (TRPPM). TRPPM projects Manpower, Personnel, and Training (MPT) requirements for a new weapon system based on the relatively limited MPT data available during Concept & Technology Development. A replacement for th...
	User’s Logistic Support Summary (ULSS). The ULSS is the primary formal communication link between the Logistics Manager and the Fleet. It provides the requirements and schedules to design, develop, procure support resources, and monitor the delivery o...
	Waiver.  An authorization to accept a specific item or items which, after manufacture or after having been submitted for Government inspection or acceptance, is found to depart from specified requirements but nevertheless is considered suitable for use.
	Weapons System File (WSF). The central computerized repository for configuration information installed in platforms and selected shore activities. Ship and aircraft data is maintained at NAVICP, Mechanicsburg. They reflect configuration data for equip...
	Weapons System Planning Document (WSPD).  Provides base loading data, planned procurements, delivery schedules, system inventories, planning factors, material support policy, training plans and other related planning information.
	Work Breakdown Structure (WBS). A hierarchical organization of hardware, software, services, and other work tasks that completely define a project. A WBS displays and defines the product to be developed and relates its elements to each other and to th...
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	Maintenance Concept
	The purpose of the Maintenance Conceptual is to document the Program Manager’s maintenance strategy early in the design phase.  It is intended to form the basis for alternative support trade-off analyses. The exact form can vary from a paragraph to a ...
	The contents of this notional version supports the traditional three levels of maintenance used by the Department of the Navy and documented in the Naval Aviation Maintenance Program (NAMP, OPNAVINST 4790.2).  Other maintenance concepts are warranted ...
	The attached notional version includes major equipment categories including Support Equipment and Weapons.  In actual use, only the actual hardware systems covered by the Maintenance Concept would be included.  For example;  there may be a separate Ma...
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	XXX
	MAINTENANCE CONCEPT
	6 August 2004
	1.0 Introduction
	The XXX Maintenance Program supports the CNO and the CMC readiness and safety objectives and provides for optimum use of manpower, facilities, material, and funds. This plan documents the framework for Maintenance Program early in the development proc...
	2.0 General
	This section provides a general summarization of the XXX maintenance levels. Specific maintenance functions by commodity are identified in the following sections and in Table 1. Planned locations are contained in Figure 1.  With the exception of the i...
	2.1 Organizational Level Maintenance
	O-level maintenance will be performed by fleet personnel to support operating units or squadron operations. The O-level maintenance mission is to maintain assigned aircraft and aeronautical equipment in a full mission capable status. Maintenance perso...
	Inspections
	Servicing
	Handling
	On-equipment corrective and preventive maintenance. (This includes on-equipment  repair, removal, and replacement of defective components.).
	Record keeping and reports preparation.
	2.2 Intermediate Level Maintenance
	I-level maintenance will enhance and sustain the readiness and mission capability by providing quality and timely support at the nearest location with the lowest practical resource expenditure. Planned locations are identified in Figure 1.   I-level m...
	Performance of maintenance on aeronautical components and related SE.
	Field calibration activities that perform I-level calibration of designated equipment.
	Manufacture of selected aeronautical components, liquids, and gases.
	2.3 Depot Level Maintenance
	D-level maintenance will be performed at the industrial establishments or operational sites identified in Figure 1 to ensure continued flying integrity of airframes and flight systems during subsequent operational service periods. D-level maintenance ...
	Overhaul and complex repair, system and functional responsibility, production line orientation and supply system support.
	Rework and repair of engines, components, and support equipment.
	Calibration by Navy calibration laboratories and Navy primary standards laboratories.
	3.0 Airframes
	3.1 Organizational Level Maintenance includes the tasks and functions below:
	Perform servicing of fluids, nitrogen, etc, necessary to maintain the aircraft weapon system/airborne system.
	Perform preflight, postflight, turnaround, daily, special, conditional, calendar, phased, acceptance, transfer, and inventory inspections as required.
	Perform adjustment and alignment of installed systems and components.
	Perform Type C and Type D preservation.
	Remove and replace aircraft components and associated hardware.
	Perform soldering operations as required.
	Perform paint operations.
	Perform Non-Destructive Testing and Inspection (NDTI).
	Perform corrosion control treatment for aircraft/equipment.
	Perform Hydraulic Systems Contamination control.
	Repair structural damage.
	3.2 Intermediate Level Maintenance includes the tasks and functions below:
	Perform servicing of fluids, nitrogen, etc, necessary to maintain removed systems and components.
	Perform bench check, functional test, adjustment calibration, and alignment of removed systems and components.
	Perform Type C and Type D preservation as required.
	Perform machine operations.
	Fabricate control cables, tubes and rod work.
	Perform the following flex line and rigid tubing operations.
	Fabrication, except for escape systems.
	Testing.
	Perform welding and soldering operations.
	Perform paint operations.
	Perform cleaning and plating operations.
	Perform non-destructive test inspections.
	Perform heat-treating and baking of small parts.
	Perform corrosion control treatment.
	Perform Hydraulic Systems Contamination Control.
	Remove and replace components and associated hardware.
	Repair removed systems and components.
	Repair structural damage.
	3.3 Depot Level Maintenance includes the tasks and functions below:
	Repair – Accomplishment of the industrial repair to restore a damaged or deteriorated aircraft to a serviceable condition.  This includes emergency and crash damage repair by industrial field teams but excludes scheduled rework requirements.
	Conversion – Extraordinary modification that changes the basic design characteristics to the extent that a new model or series designation is assigned.
	Service Life Extension program (SLEP) – Restoration and/or replacement of a primary aircraft/equipment structure that has reached material fatigue life limits, to establish a new service life.
	Preventative Maintenance Interval (PMI) – Provides for the comprehensive inspection of selected structures and material. Critical defect correction, preventive maintenance as required, minor modification to restore the design levels of performance, re...
	Special Rework – Accomplishment of extraordinary industrial work not specified in other rework requirements.
	Pilot Rework – Accomplishment of prototype rework of an aircraft/equipment for the first time to establish in-process times, procedures, and standards.  This includes:
	Disassembly to the depth sufficient for inspection of the basic structure and all functional components.
	Establishment and accomplishment of repair, replacement, of servicing procedures.
	Reassembly, preparation for flight check, and correction of discrepancies, making the aircraft/airborne system capable of safe operation, capable of performance of intended missions, and organizationally maintainable for the full service period after ...
	Overhaul – Process of disassembly sufficient to inspect all the operating components and the basic end article.  It includes repair, replacement or servicing as necessary, followed by reassembly and bench check/flight test.  Upon completion of the ove...
	4.0 Power Plants
	4.1 Organizational level Maintenance includes the tasks and functions below:
	Inspection (preflight/post flight, turnaround, daily, special and conditional, calendar, phased, acceptance, transfer, and inventory).
	Inspection (periodic) of installed engines.  Normally inspections requiring engine removal will be accomplished by supporting I-level activity.
	Removal and replacement of strainers, filters, fasteners, safety wire, etc.
	Removal and replacement of components (engine accessories, propellers, rotors, linkages, cables, common hardware, etc., power plant installed or removed.
	Functional test and adjustment (power plant installed).
	Minor repair of installed engines.
	Repair removed engines by replacement of parts.
	Repair of installed engines by removal and replacement of components.
	Preservation of installed engines.
	Remove and replace propellers, associated components and common hardware. Minor repair of propellers (blending of metal blades and composite repair of fiberglass blades).
	Final buildups of quick-change rotary wing dynamic drive assemblies.
	4.2 Intermediate Level Maintenance includes the tasks and functions below:
	Repair power plant system and components.
	Repair of removed Auxiliary Power Units (APUs)/Support Equipment Gas Turbine Engines (SEGTEs).
	Periodic power plant inspections.
	Functional test and adjustment (utilizing engine run-up stand).
	Assemble Quick Engine Change Assemblies.
	Preservation/depreservation of uninstalled engines, including canning/uncanning.
	Preservation/depreservation of removed/uninstalled propellers.
	Propeller assembly/disassembly.
	Deicer boot replacement and propeller balancing.
	Build up of quick-change rotary wing dynamic drive assemblies.
	4.3 Depot Level Maintenance includes the tasks and functions below:
	Engine test, including performance evaluation.
	Repair power plant - This repair is categorized as work performed on engines, engine modules (e.g., compressor and turbine modules), gearbox, torque meter, power sections, and APUs.
	Engine/Module Repair - Necessary preparation, correction, inspection, replacement of parts, adjustment, reassembly, calibration, and testing required restoring engine/modules to an acceptable operating condition.  All life limited components installed...
	Engine Conversion - That rework which includes conversion and requires disassembly to the depth required for repair.  Conversion is a special rework, which alters the basic characteristics of the engine to such an extent as to change the model designa...
	Gearbox/Torque meter Repair - Necessary preparation, fault correction, inspection, replacement of parts, adjustment, reassembly, calibration, and testing required to restore gearboxes and torque meters to an acceptable operating condition.
	Rework/Repair power plant components.
	Rework of reciprocating engines.
	Comply with the D-level portions of the reliability centered maintenance program, utilizing age exploration opportunistic maintenance and other techniques.
	5.0 Avionics
	5.1 Organizational Level Maintenance includes the tasks and functions below:
	Scheduled Maintenance
	Preflight
	Inspect
	Systems Readiness Test -
	Built-In Test (BIT)/Built-ln Test Equipment (BITE)
	SE
	Align/adjust
	Service
	Load computer programs
	Post Flight
	Service (install protective caps/covers)
	Remove recordings (films, tapes, etc.)
	Remove expendables (chaff, flares, etc.)
	Special, Calendar, Phased, Conditional, Transfer, Acceptance, Inventory
	Lubricate
	Check levels, inspect for contaminants, and service coolants, liquids, gases and  filters
	Weapons replaceable assembly (WRA) removal for cleaning/inspection,  preservation, and corrosion control
	Vacuum vents/louvers/fans
	Degauss tape heads
	Frequency Domain Reflectometry (FDR)/Time Domain Reflectometry  (TDR) testing of transmission lines, components and antennae.
	Unscheduled Maintenance
	Restart computer program
	Fault isolate to defective component (WRA, wiring, fuse/circuit breaker)
	Remove/replace WRA
	Repair wiring/connectors/mounting hardware
	Remove/replace fuse/lights
	Adjust/align
	Test to verify repair (perform system readiness test)
	Prepare and turn-in defective equipment to suppl
	Treat corrosion discovered during maintenance and inspections
	Perform Type C and Type D preservation
	5.2 Intermediate Level Maintenance includes the tasks and functions below:
	Unscheduled Maintenance
	Prepare support equipment for testing particular WRA/SRA
	Test WRA
	Fault isolate to SRA
	Remove/replace defective SRA
	Corrosion control/cleaning/painting/conformal coating repair
	Induct/test SRA – Fault-isolate or repair verification
	Repair SRA (adjust/align, replace defective component(s), replace/re-attach mounting hardware, wires, or conductive surfaces
	Verify repair accomplished
	Return Ready For Issue (RFI) SRA/WRA to supply
	Beyond Capability of Maintenance (BCM) WRA/SRA to Depot or condemn
	BCM WRA/SRA to Intermediate Maintenance Activity (IMA) ashore (afloat only)
	Align/adjust/calibrate
	Assemble/fabricate assemblies
	Scheduled Maintenance.
	Inspect for corrosion and perform preventive maintenance procedures.
	Perform Type C and Type D preservation.
	5.3 Depot Level Maintenance includes the tasks and functions below:
	Unscheduled Maintenance
	Repair/rework WRAs/SRAs/components
	Fabricate components/assemblies
	Perform corrosion inspection/preventive maintenance procedures on WRAs/SRAs
	6.0   Ordnance
	6.1 Organizational Level Maintenance includes the tasks and functions below:
	Install/remove suspension equipment on aircraft.
	Perform weapon system wiring integrity test on aircraft.
	Receive weapon from weapons department.
	Inspect weapon for obvious damage and install wings and/or fins as necessary.
	Upload weapon onto aircraft.
	Install ejector cartridges as necessary.
	Perform weapon checkout (Built-In Test (BIT) or cockpit/ground crew test).
	Hook up electrical connections, install fuses, etc.
	Final arm (on catapult or just prior to take-off).
	Upon aircraft flight termination, perform the following:
	Launched weapon – Remove spent ejector cartridges/arming wires, etc., and initiate ammunition expenditure/missile fire report.
	Captive weapon – Safe weapon, remove ejector cartridges, and download weapon (or leave weapon on aircraft for next hop/flight operations).
	Return weapon to weapons department (downloaded weapon).
	Inspect suspension equipment.
	6.2 Intermediate Level Maintenance:
	Naval Air Stations (NAS)/Marine Corps Air Stations (MCAS)/Aircraft Carrier Vessel (CV) Weapons Departments.
	Receive weapons from Naval Weapon Stations normally all-up-rounds (AURs).
	Remove weapons from containers and build-up (procedures will depend upon specific weapon).
	Perform initial testing
	Issue weapon to squadron.
	Receive weapon from squadron and perform the following:
	Reported by O-level activity as functioning properly – stow in magazine
	Reported by O-level activity as malfunctioning –perform the following:
	Perform limited testing as authorized.
	Prepare weapon for shipment and forward the weapon stations for further testing and repair.
	Accomplish reporting requirements.
	Repair malfunctioning suspension equipment.
	Naval Weapon Stations
	Inspect post-deployment ship fill.
	Receive/identify malfunctioning/post-deployment (fleet returned) weapons for test and repair.
	Observe serviceable in-service time (SIST) requirements
	Receive from contractors or Depots and store new/overhauled weapons.
	Test fleet-returned weapons.
	Repair weapons by replacing malfunctioning components in accordance with authorized capabilities.
	Life limited component record keeping/removal-replacement.
	Prepare for shipment to Depot Level (D-Level) repair facilities those components that are beyond I-level maintenance capability.
	Breakout from storage and prepare weapons for shipment to Naval Air stations/ Aircraft Carrier Vessels (CV).
	Naval Airborne Weapons Maintenance Units (NAWMU) – The concept of NAWMU is to have an expanded I–level capability on relatively short notice.  The NAWMU is transportable for deployment to locations nearer to forward operating bases in times of conflic...
	6.3 Depot Level Maintenance includes the tasks and functions below
	Receive malfunctioning components.
	Test components to determine malfunctioning parts.
	Determine economic feasibility of repairs.
	Disassemble and forward defective components to appropriate shop.
	Repair and/or replace defective parts.
	Reassemble component and test.
	Prepare repaired component for shipment to weapon stations.
	7.0 Aviation Life Support Systems
	7.1 Organizational Level Maintenance includes the tasks and functions below
	Operational check; test and inspect; replacement of age life limited components; repair by replacement of subassemblies, assemblies and components.
	Turnaround, daily, and special inspections; remove and install equipment; and service emergency oxygen bottle off aircraft.
	Service liquid and gaseous oxygen system; inspect, test, repair, and purge aircraft installed oxygen transmission and control system; test and inspect panel mounted oxygen regulators and oxygen generating systems and components; selective repair of so...
	Periodic inspections for presence and condition of equipment; minor repairs to SAR and personnel survival equipment; installation and removal of equipment from the aircraft.
	Preflight, post-flight, and periodic inspection; helmets, oxygen masks and hose are assembled and repaired by replacement of defective components; minor repairs and laundering of general clothing.
	7.2 Intermediate Level Maintenance includes the tasks and functions below
	Periodic inspection, test and repair; replacement of damaged and age life limited components; assembly of life preservers; test and inspection of equipment prior to issue.
	Inspect, test, and repair the equipment; repack personnel parachutes; repack drogue parachutes that are packed in a container that is removable from the seat.
	Test, repair, and adjust oxygen system repairable assemblies; purge LOX converters, and portable oxygen assemblies.
	Test and repair oxygen components BCM’d at the O-level; perform hydrostatic test of gaseous oxygen bottles.
	Inspect, repair, test, and repack life rafts and personnel parachutes; inspect, repair, and test personnel parachute equipment and Search Air Rescue equipment; inspect and replace damaged or age life limited items in medical equipment; inspect pyrotec...
	Periodic inspection, test and repair; replacement of damaged and age life limited components; assembly of life preservers; test and inspection of equipment prior to issue.
	7.3 Depot Level Maintenance includes the tasks and functions below
	Repair of repairable components and assemblies Beyond Capability of Maintenance (BCM) of I-level maintenance; and refurbishment of major assemblies.
	Hydrostatic test emergency oxygen bottles.
	Test and repair oxygen components BCM’d at the I-level; perform hydrostatic test of gaseous oxygen bottles.
	8.0   Support Equipment (SE)
	8.1 Organizational Level Maintenance includes the tasks and functions below
	Avionics SE (Common and Peculiar)
	Operational check and test
	Routine servicing
	Minor adjustment, removal and replacement of components (knobs, safety wire, fuses, light bulbs, etc.)
	Non-Avionic SE (Common and Peculiar)
	Pre-operation, post-operation, daily inspections, servicing and daily maintenance
	Cleaning/preservation, minor corrosion control and finish touch-up as required.
	8.2 Intermediate Level Maintenance includes the tasks and functions below:
	Avionics SE (Common and Peculiar)
	a)   Operational check and test of equipment.
	b)   Routine servicing.
	Minor adjustment and removal and replacement of minor components and parts (knobs, safety wire, fuses, light bulbs, etc.).
	Removal and replacement of major component parts, subassemblies and modules.
	Repair components by replacement of parts (tubes, transistors, resistors, etc.).
	Bench test of components.
	Calibration.
	Cleaning/preservation, and corrosion control in accordance with applicable instructions.
	Non-Avionic SE (Common and Peculiar)
	Pre-operation, post-operation, daily inspection, servicing and daily maintenance
	Periodic inspections and maintenance.
	Test/check, fault insolate, adjust, repair, remove and replace components.
	Cleaning/preservation, and corrosion control.
	Minor repair to frames, housings, bodies, fenders, and enclosures, including welding and repainting.
	Calibration of selected equipment/engine test stands.
	Repair of installed Support Equipment Gas Turbine Engines (SEGTEs).
	Repair and test of automotive components, including transmissions, axles, differentials, suspension systems, brake drums/rotors, as replacement or repair of diesel and internal combustion engine components as well as wheel.
	Functional test of SE engines and accessories on a run up stand.
	Hydraulic system contamination control.
	Hoisting slings and restraining devices classified as SE will be inspected, maintained, and tested.
	8.3 Depot Level Maintenance includes the tasks and functions below:
	Avionics SE (Common and Peculiar)
	Operational check and test of equipment.
	Servicing.
	Adjustment and removal and replacement of minor components and parts.
	Removal and replacement of major component parts, subassemblies and modules
	Repair sealed or potted units, subassemblies or modules (including items that require special processes).
	Bench test components (modules).
	Overhaul or repair of end items.
	Calibration (using standards provided).
	Non-Avionic SE (Common and Peculiar)
	Perform daily inspections, servicing, pre-operation and post-operation.
	Conduct periodic inspections and maintenance.
	Test/check, fault isolate, adjust, repair, remove and replace components
	Cleaning/preservation, corrosion control.
	Minor repair to frame, housing, body fenders, etc., including welding and repainting.
	Calibration of selected equipment/engine test stands.
	Complete repair of removed SE gas turbine engines.
	Repair and test automotive components.
	Functionally test SE engines and accessories on a run-up stand..
	Perform hydraulic system contamination control.
	ATE Test Program Set (TPS) in service engineering program.  A TPS is defined as a Test Program Disc (TOPD) or other storage medium, i.e., magnetic tape, punched tape; Test Program Instructions (TPI) and Interface Device (ID) set.  The D-level’s in-ser...
	Performing fault isolation of Shop Replaceable Assembly (SRA) components.
	Correcting or replacing faulty bit piece parts, i.e., circuit boards.
	Performing Test program reprogramming, debugging, reproduction, distribution and replenishment.
	Updating TPSs to maintain compatibility with modified ATE.
	Configuration management of software.
	Conducting software configuration audits.
	XXX Maintenance locations
	(Sample:  Augment as required.  Notes in figure 1-A indicate possible alternatives.  Only appropriate categories for the system need to be included.  Only list specific sites if known, otherwise use a generic term and TBD. eg. NADEP-TBD.)
	ORGANIZATIONAL LEVEL ACTIVITIES
	O-1 Ashore Squadrons and Aviation ships
	O-2 OCONUS Detachments
	O-3 Detachments aboard nonaviation ships
	INTERMEDIATE LEVEL ACTIVITIES
	I-1 CONUS Ashore and Aviation Ships AIMDS
	I-2 OCONUS AIMDS
	INDUSTRIAL SITES
	D-1 NADEP North Island
	D-2 USAF Depot-TBD
	D-3 Commercial Sites TBD
	FIGURE 1
	Figure 1-A
	POSSIBLE MAINTENANCE ACTIVITY CATEGORIES
	Below are only shown as examples of possible categories to be included.  The level of detail required will be determined by the Program and need to articulate the differences between activities.  The number types of activities could be as few as two.
	ORGANIZATIONAL LEVEL ACTIVITIES
	OPERATIONAL AND TRAINING SQUADRONS (NAVY AND MARINE CORPS)
	ASHORE / AFLOAT:  Include this category if maintenance is planned to vary between types of ships, shore stations, other DOD, or commercial activities, identify each class within each category if maintenance capabilities will vary between types of loca...
	DETACHMENT:  Include this category when a squadron deploys one or more aircraft to a ship or base substantially removed from the location of the parent organization and they will possess different maintenance responsibilities
	OPERATIONS MAINTENANCE DEPARTMENT (NAVY):  Include this category when OMDs at designated naval stations are expected to perform O-level maintenance other than a typical organizational site.
	INTERMEDIATE LEVEL ACTIVITIES
	Navy and Marine corps ashore and afloat AIMDs have generally the same repair capabilities except when supporting aircraft and equipment that require specific repair capabilities. For example, "Deicer boot replacement and propeller balancing is not app...
	AVIATION SHIPS (CONTAINING AIMDs)  (NAVY)
	ASHORE AIRCRAFT INTERMEDIATE MAINTENANCE DEPARTMENTS  (AIMDS) (NAVY)
	MARINE AVIATION LOGISTICS SQUADRON (MALS)
	NON-AVIATION SHIPS (NAVY) Possible examples might include destroyers, cruisers, cargo ships (both military and civilian).
	INDUSTRIAL SITES
	ORGANIC DEPOT, DOD DEPOT, COMMERCIAL DEPOT
	Designated rework point maybe any organic, DOD, or commercial facility that has the artisans and or the facilities to perform the required repairs/overhauls. Breakout the following categories if any combination will be used and the capabilities betwee...
	DESIGNATED REWORK POINT (DRP)
	Organic Navy activities  (NADEP Cherry Point  NC, NADEP Jacksonville FL, NADEP North Island  CA, NAPRA, NAMRA)
	DOD activities (e.g. Army, Air Force)
	Commercial (Any designated manufacturer)
	tAB 3B
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	MAINTENANCE PLAN
	SUPPORTABILITY ANALYSIS SUMMARY
	LMI DATA PRODUCT
	MAINTENANCE PLAN (MP)
	The duration or probability of failure-free performance under stated conditions, postulated on analysis of past experience and tests.
	TAB 3c
	In-Service Maintenance Plan

	IN-SERVICE MAINTENANCE PLANS
	There comes a point in the life cycle where maintaining the Information Technology or Computer System used in development of the Maintenance Plan is no longer cost effective. Consequently, the database should be tailored to store only required informa...
	The following are key factors when considering what elements to include in the metrics (or data elements) that result from the Maintenance Planning analysis and that drive the requirements for the various ILS elements. For example, factors that convey:
	The maintenance strategy, concept, and/or plan for the item (i.e., the SM&R Code);
	The metrics that are used to drive the chosen maintenance strategy, concept, and/or plan for the item;
	The resultant parameters that drive the ILS elements required for the Maintenance Concept selected (i.e., "design to" requirements but not "how to" requirements"). For example, the skill level required and workload indicators for training, MTBF, GRF, ...
	The In-Service MP should be developed with the minimum data necessary to aid the logistician in managing the system. The MP is generated from a database that is periodically updated and can be saved as a PDF file or as a Word document. The three parts...
	The In-Service Maintenance Plan contains eight sections as follows:
	Header Section
	1.0  Description
	2.0  Related/Associated WRAs
	3.0  System Configuration/WRA Variant Compatibility
	4.0  Repairable Items and Maintenance Significant Consumables.
	5.0  Support Equipment
	6.0  Government Furnished Equipment
	Associated Maintenance Manuals
	The Header Section, located only on the first page, contains the following information:
	Item Name – Identifies the System/WRA.
	In-Service Maintenance Plan Identification Number.
	List Code – The List Code has replaced the Support Equipment Recommendation Data (SERD) number contained in the Header of the old MP format. The List Code is used by the Support Equipment Management System (SEMS) to identify SE associated with a syste...
	Application – List of aircraft or systems associated with the Item Name.
	Preparing Activity – The activity that prepared the In-Service Maintenance Plan.
	Prepared By – Individual responsible for preparing the In-Service Maintenance Plan.
	Date of Submission – The date the In-Service Maintenance Plan was submitted for review and approval.
	Reviewed By – The reviewing authority for the In-Service Maintenance Plan.
	Revision Code – The revision code for the In-Service Maintenance Plan. If the original MP does not exist to develop a In-Service Maintenance Plan, enter Basic (In-Service). Otherwise enter the next revision letter.
	Date of Revision – The date the In-Service Maintenance Plan was revised.
	Date Approved – The date the Original MP was approved or the date the Basic In-Service Maintenance Plan was created.
	Approved By – The approving authority for the In-Service Maintenance Plan.
	Title – The Approving Authority’s Title
	1.0 Description section provides a brief description of the item. Information can be as short or long as deemed necessary to identify the system’s functions and usage. Charts and/or Tables can be labeled as subparagraphs (e.g., 1.1, 1.2, etc.).
	2.0 Related/Associated WRAs section provides a list of WRAs identified by Work Unit Code (WUC) required for system operation.
	3.0 System Configuration/WRA Variant Compatibility section identifies the various versions of the In-Service Maintenance Plan system (usually applicable to Avionics) and a list of various WRAs that comprise the system version.
	4.0 Repairable Items and Maintenance Significant Consumables section identifies all repairables and maintenance significant consumables listed by WUC. The Unscheduled Maintenance section of Part III of the old MP, listed by Maintenance Level, has been...
	5.0 Support Equipment section provides a list of equipment identified by Prime NIIN, Nomenclature, Part Number, Maintenance Level and Notes at a minimum.
	6.0 Government Furnished Equipment (GFE) section lists the equipment necessary in addition to SE to test and repair the system. Prime NIIN, Nomenclature, Part Number, Maintenance Level Used, and Notes identify the equipment.
	7.0 Associated Maintenance Publications section list all associated maintenance publications by Pub Identifier, Title, and Notes. Publication Dates and Changes can be found on the NATEC Website, if needed.
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	LMI DATA PRODUCT SHEETS
	SUPPORTABILITY ANALYSIS SUMMARY
	The following are definitions for the Data Product Deliverables (DPDs) not defined in the LMI specification.
	S001  ADDITIONAL SKILLS AND TRAINING REQUIREMENTS    65 X --
	S002  ALLOCATION DATA   60 X --
	Allowance identifies the Army Table of Organization and Equipment (TO&E), the Navy List Code or the Air Force Table of Authorization that will be the allowance source document for the article requiring support. The support equipment allocation informa...
	a.    Allowance (Note 3)             10 X L –
	b.    Station Identification Code   5 X L -
	An alpha-numeric code to identify a specific automatic test equipment station or location with the associated allowance list.   The code is provided by the requiring authority.
	c.     Maintenance Level Function          2 X L -
	A two-character code specifying the level of maintenance at which a particular task employing the support equipment will be accomplished. Codes are as follows:
	NAVY
	Organizational level                                                    O
	Organizational and intermediate land and vessel       OI
	Intermediate                                                               I
	Intermediate weapon station                                      IW
	Depot level                                                            D
	Three degrees of intermediate propulsion
	system maintenance                                                   I1, I2 or I3
	Transient/bingo sites                                                   T
	d.  Land Vessel Code  1 A F -
	A code (primarily used by the Navy) to restrict and control the selection of support equipment end items required for different
	environmental conditions. Codes are as follows:
	Land                                                                       L
	Vessel                                                                   V
	Both                                                                       B
	e.  Allowance Range  30 N AS-
	A 10 block spread format (Allowance Range 1-10 used to record the allowance for the end item, ATE item, or depot overhaul requirements). The Allowance Code (DED 016) will distinguish whether the allowance ranges are for end items, ATE items, or depot ...
	(1) For ATE items, the 10 blocks are associated with 1, 2, 3...10 to describe the number of ATE items to be supported by the quantity of support equipment items entered in the three position sub-field.
	f.  Extended Range                      3 X R -
	A field designating the quantity of SE items required to support quantities of end articles exceeding 450.
	g.  Designation Description                 9 X F -
	A nine-position code that identifies the method of allowancing items. The codes include the following:
	Inventory Record                                            INVRECORD
	No longer applies for this list code                 NOTAPPLIC
	Per crash crew                                              PERCRACRW
	Where 99 represents quantity of end articles and PER99XXXX;  XXXX represents specific entities, e.g.,PER02ACFT indicates an allowance based on supporting two aircraft. Entries for XXXX include:
	Aircraft                                                     ACFT
	Missile                                                    MISL
	Engine                                                     ENGN
	Metrology Labs                                    LABS
	Targets                                                  TRGT
	S003    ALLOWANCE                                                                                         10 X L –
	Allowance identifies the Army Table of Organization and Equipment (TO&E), the Navy List Code, or the Air Force Table of Authorization that will be the allowance source document for the article requiring support.
	S004   DATE                                                                                            6 N F -
	The date of an event, expressed as the year (first two positions), month and day of the event, e.g., YYMMDD.
	DATE OF FIRST ARTICLE DELIVERY. A date when the first SE under analysis is delivered and available for use.
	REVISION DATE. A date when the transportability data was last revised.
	SER DATE OF INITIAL SUBMISSION. A date when the support equipment recommendation data (SER) was initially submitted.
	SER DATE OF GOVERNMENT DISPOSITION. A date of disposition action by the government.
	SER DATE OF REVISION SUBMISSION. A date when a revised SERD was submitted.
	S005 EXTENDED UNIT PRICE                                                                    8 N R
	The total proposed or estimated price for an item.  The extended unit price is calculated by multiplying the Total Quantity Recommended by the Recurring Cost per unit, adding the Nonrecurring Cost to their product, then dividing the sum by the
	Total Quantity Recommended.
	S006  JUSTIFICATION                                                                                   65 X
	A narrative description identifying major factors which: a) led to the decision that additional facilities, personnel, training, training material, support and test equipment, etc., are required, or b) provided the basis for establishing the maintenan...
	S007  NONRECURRING COST
	Cost for SE product and data development during the acquisition cycle.
	S008  REASON FOR DELETION/SUPERSEDURE                                    2 X F
	A two-position code identifying the reason for an item being superseded by another or deleted. Supersedure codes are F1, F2, and F3. All other codes shall be used only in the case of an item being deleted.
	Evaluation pending, original SERD only                                              A1
	Not Essential (luxury item), original SERD only                                        B1
	Not essential (no maintenance required), original SERD only)                  B2
	Not essential (system redesign), SERD revision only                                B3
	Not essential (component redesign), SERD revision only                          B4
	Not essential (revised maintenance concept), SERD revision only               B5
	Not essential (end article not in configuration)                                           B6
	Not essential (application already included in basic end article)                   B7
	Commercial rework ("D" maintenance level only, original SERD)            C1
	Contractor resubmit, an original SERD must be approved/deleted             D1
	Deleted from inventory                                                                                F1
	Superseded for future procurement, use for ECP                                        F2
	changed items only Alternate                                                                         F3
	SERD item is a part of another SE item                                                       G1
	Deletion of an equivalent SERD                                                                  H1
	Not SE                                                                                                           I1
	SE for GFE, for CFE end articles only                                                         J1
	S009  SKETCH                                                                                               1 A F -
	Indicates whether a sketch or line art drawing accompanies the SERD product to clarify descriptive.
	Y = yes, N  = no
	S010  SPARE FACTOR
	A specific quantity or percentage developed to guide the government’s determination of requirements (procurement of end items over and above operational quantities) to provide replacement for an item(s) subject to damage, survey/disposal.  An example ...
	A specific quantity                                                                                  QXXX
	Percentage of operational assets quantity (for consumables only)       PXXX
	No spares required                                                                       Q000
	S011  STATUS                                                                                                           1AF-
	A one position alphabetic code to describe the status of the dispositioning action applied to the SERD.
	Approved                                                                           A
	Deleted                                                                             D
	Pending further information from the contractor                  C
	Pending further Government evaluation                                G
	Contractor recommended                                                   R
	SERD will be approved when funding available                  U
	Disapproved                                                                   X
	S012  SUPERSEDURE TYPE                                                                               1 A F -
	A code indicating the impact an SERD end item has on other end items. Codes are as follows:
	SERD item supersedes an existing item                              A
	SERD item is replaced by another SERD item               B
	SERD item neither supersedes nor is superseded by another item      C
	SERD item is deleted                                                          D
	S013 SUPPORT EQUIPMENT NON-PROLIFERATION EFFORT
	A brief narrative by the contractor on his efforts to standardize SE/limit ots proliferation by selecting DoD inventory equipment or modifying existing Government or commercial and shall include a list of documents or databases screened (see MIL-STD-2...
	S014 TASK CODE                         7 X F -
	A data chain of six separate data subfields which uniquely identify each operator/maintenance task associated with particular items under analysis. The first five subfields provide information relative to the performance of the task itself. The sixth ...
	S015 TECHNICAL MANUAL REQUIRED                            17XL–
	A series of a maximum of six, two character codes separated by commas.  Codes may range from’ 01’ to ‘30’ and are provided by the requiring authority.  Codes are specified in DI-ILSS-80118C.
	S016  FAULT ISOLATION                                   5 N - -
	Fault Isolation is a procedure employed to determine which particular unit or group of units is at fault for a malfunction or
	failure. Specific information related to the BIT capability to fault isolate is provided in the subfields of this block.
	a. Ambiguity Group                     2N R -
	A set of items at the same level of indenture having properties such that BIT can determine that at least one of the set is faulty, but is unable to determine which particular one.
	b. Percent Failure                        3NR 1
	The percent of an item's probable malfunctions, which can be isolated within a specific ambiguity group by means of BIT.
	Tab 5
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	Failure Modes Effects and Criticality Analysis (FMECA)
	Failure Modes, Effects, and Criticality Analysis (FMECA) is potentially one of the most beneficial and productive tasks in a well structured reliability program. Since individual failure modes are listed in an orderly, organized fashion and evaluated,...
	Failure Modes and Effects Analysis (FMEA). FMEA is an essential design evaluation procedure that should not be limited to the phase traditionally thought of as the design phase. The initial FMEA should be done early in the Concept Refinement Phase whe...
	FMECA-Maintainability Information (FMECA-MI). This analysis is an extension of the FMECA and is dependent upon FMEA generated information. FMECA-MI analyses should not be imposed without imposition of the FMEA. The identification of how each failure w...
	General considerations. FMECA requirements should be augmented based on individual program funding and schedule and should consider individual program needs. Program variables (such as system complexity) influence the level of detail and timing of FME...
	Level of detail. The level of detail applies to the level of indenture at which failures are postulated. FMECA can be accomplished at various levels of indenture from system to part level depending on the information available and the needs of the pro...
	Timing. The objective of FMECA is to support the decision making process. If the analysis fails to provide usable information at or before a project decision point, then it has made no contribution and is untimely. The time-phasing of the FMECA effort...
	Initial Indenture level. The level of the total, overall item which is the subject of the FMECA.
	Other indenture levels. The succeeding indenture levels (second, third, fourth) which represent an orderly progression to the simpler division of the item.
	Interfaces. The systems, external to the system being analyzed, that provide a common boundary or service and are necessary for the system to perform its mission in an undegraded mode (for example, systems that supply power, cooling, heating, air serv...
	Single failure point. The failure of an item which would result in failure of the system and is not compensated for by redundancy or alternative operational procedure.
	Threat mechanism. The means or methods that are embodied or employed as an element of a man-made hostile environment to produce damage effects on a weapon system and its components.
	Undetectable failure. A postulated failure mode in the FMEA for which there is no failure detection method by which the operator is made aware of the failure.
	GENERAL REQUIREMENTS
	General. FMECA is planned and performed in accordance with the general requirements of this guide .
	Implementation. FMECA is initiated early in the design phase to aid in the evaluation of the design and to provide a basis for establishing corrective action priorities. FMECA is an analysis procedure that documents all probable failures in a system w...
	FMECA planning. Planning FMECA involves the contractor’s procedures for implementing the specified requirements of this guide , updating FMECA to reflect design changes, and use of the analysis results to provide design guidance. Worksheet formats, gr...
	Worksheet formats. The contractor’s formats, which organize and document FMECA and other analysis methods should include the information listed in detailed requirements. The initial indenture level of analysis is identified (item name) on each workshe...
	Ground rules and assumptions. The contractor develops ground rules and analysis assumptions. The ground rules identify the FMECA approach (e.g., hardware, functional or combination), the lowest indenture level to be analyzed, and include general state...
	Indenture level. The indenture level applies to the system hardware or functional level at which failures are postulated. The contractor establishes the lowest indenture level of analysis using the following guidelines:
	The lowest level specified in the Maintenance Planning candidate list to ensure complete inputs for each Maintenance Planning candidate.
	The lowest indenture level at which items are assigned a catastrophic (Category I) or critical (Category II) severity classification category.
	The specified or intended maintenance and repair level for items assigned a marginal (Category III) or minor (Category IV) severity classification category.
	Coding system. For consistent identification of system functions and equipment and for tracking failure modes, the contractor should adhere to a coding system based on the hardware breakdown structure, work unit code numbering system of the NAVAIR WUC...
	Determine and assign the Work Unit Code (WUC) for each item in the basic list of candidate items in accordance with the requirements of the NAVAIR Work Unit Code Guide for Aeronautical Equipment. The structure of the WUC represents the hardware breakd...
	Failure definition. The contractor develops general statements of what constitutes a failure of the item in terms of performance parameters and allowable limits for each specified output. The contractor’s general statements must not conflict with any ...
	Coordination of effort. Consideration is given to the requirements to perform and use the FMECA in support of a reliability program, maintainability program, safety program in accordance with MIL-STD 882, survivability and vulnerability program, maint...
	General procedure. FMECA is performed in accordance with the requirements specified in this guide  to systematically examine the system to the lowest indenture level specified by NAVAIR. The analysis identifies potential failure modes. When system def...
	Contributing information. System definition requires a review of all descriptive information available on the system to be analyzed. The following is representative of the information and data required for system definition and analysis.
	Technical specifications and development plans. Technical specifications and development plans generally describe what constitutes and contributes to the various types of system failure. These state the system objectives and specify design and test re...
	Trade-off study reports. These reports identify areas of marginal and state-of-the-art design and explain any design compromises and operating restraints agreed upon. This information aids in determining the possible and most probable failure modes an...
	Design data and drawings. Design data and drawings identify each item and the item configuration that perform each of the system functions. System design data and drawings usually describe the system’s internal and interface functions beginning at sys...
	Reliability data. The determination of the possible and probable failure modes requires an analysis of reliability data on the item selected to perform each of the system internal functions. It is always desirable to use reliability data resulting fro...
	FMEA process. FMEA is initiated as an integral part of early design process of system functional assemblies and is updated to reflect design changes. Current FMEA analysis is a major consideration at each design review from preliminary through the fin...
	The following discrete steps are used in performing an FMEA:
	1. Define the system  to be analyzed. Complete system definition includes identification of internal and interface functions, expected performance at all indenture levels, system restraints, and failure definitions. Functional narratives of the system...
	2. Construct block diagrams. Functional and reliability block diagrams that illustrate the operation, interrelationships, and interdependencies of functional entities are obtained or constructed for each item configuration involved in the system’s use...
	3. Identify all potential item and interface failure modes and define their effect on the immediate function or item, on the system, and on the mission to be performed.
	4. Evaluate each failure mode in terms of the worst potential consequences which may result and assign a severity classification category (see 4.4.3).
	5. Identify failure detection methods and compensating provisions for each failure mode.
	6. Identify corrective design or other actions required to eliminate the failure or control the risk.
	7. Identify effects of corrective actions or other system attributes, such as requirements for logistics support.
	8. Document the analysis and summarize the problems which could not be corrected by design and identify the special controls which are necessary to reduce failure risk.
	Severity classification. Severity classifications are assigned to provide a qualitative measure of the worst potential consequences resulting from design error or item failure. A severity classification is assigned to each identified failure mode and ...
	Category I - Catastrophic - A failure that may cause death or weapon system loss (i.e., aircraft, tank, missile, ship)
	Category II - Critical - A failure that may cause severe injury, major property damage, or major system damage that will result in mission loss.
	Category III - Marginal - A failure that may cause minor injury, minor property damage, or minor system damage that will result in delay or loss of availability or mission degradation.
	Category IV - Minor - A failure not serious enough to cause injury, property damage, or system damage, but that will result in unscheduled maintenance or repair.
	FMECA Report. The results of the FMEA and other related analyses is documented in a report that identifies the level of analysis, summarizes the results, documents the data sources and techniques used in performing the analysis, and includes the syste...
	Summary. The report contains a summary that provides the contractor’s conclusions and recommendations based upon the analysis. Contractor interpretation and comments concerning the analysis and the initiated or recommended actions for the elimination ...
	Reliability critical item lists. Reliability critical item lists extracted from the FMEA are included in the summary. The information provided for each item listed includes the following:
	Item identification and FMEA cross-reference.
	Description of design features that minimize the occurrence of failure for the listed item.
	Description of tests accomplished that verify design features and tests planned at hardware acceptance or during operations and maintenance that would detect the failure mode occurrence.
	Description of planned inspections to ensure hardware is being built to design requirements, and inspections planned during down-time or turnaround or during maintenance that could detect the failure mode or evidence of conditions that could cause the...
	A statement relating to the history of this particular design or a similar design.
	Description of the methods by which the occurrence of the failure mode is detected by the operator, and whether a failure of a redundant or alternative operating mode, when available, can be detected.
	Rationale for not eliminating the related failure mode.
	Category I and Category II failure mode list. A list of all Category I (catastrophic) and Category II (critical) failure modes is provided. The information described above is provided for each Category I and Category II failure mode listed so that it ...
	Single failure points list. A separate list of all single failure points is provided. The information described above is provided in the summary for each single failure point listed so that it is possible to identify directly the FMEA entry and its re...
	DETAILED REQUIREMENTS
	Tasks. The detailed tasks for performing a FMEA and other related analyses follow. The tasks for the related analyses supplement and are dependent on performing an FMEA.
	FAILURE MODE AND EFFECTS ANALYSIS

	Purpose. The purpose of the FMEA Is to study the results or effects of item failure on system operation and to classify each potential failure according to its severity.
	Analysis approach. Variations in design complexity and available data will generally dictate the analysis approach to be used. There are two primary approaches for accomplishing an FMEA.
	One is the hardware approach that lists individual hardware items and analyzes their possible failure modes.
	The other is the functional approach that recognizes that every item is designed to perform a number of functions that can be classified as outputs. The outputs are listed and their failure modes analyzed.
	For complex systems, a combination of the functional and hardware approaches may be considered. FMEA may be performed as a hardware analysis, a functional analysis, or a combination analysis and may be initiated at either the highest indenture level a...
	Hardware approach. The hardware approach is normally used when hardware items can be uniquely identified from schematics, drawings, and other engineering and design data. The hardware approach is normally used in a part level up fashion (bottom-up app...
	Functional approach. The functional approach is normally used when hardware items cannot be uniquely identified or when system complexity requires analysis from the initial indenture level downward through succeeding indenture levels. The functional a...
	Failure mode severity classification. Severity classifications are assigned to each failure mode and each item to provide a basis for establishing corrective action priorities.
	First priority is given to the elimination of the identified Category I (catastrophic) and Category II (critical) failure modes. Where the loss of input or output at a lower indenture level is critical to the operational success of a higher indenture ...
	Procedure. Each single item failure, as its effects are analyzed, is to be considered the only failure in the system. Where a single item failure is non-detectable, the analysis is extended to determine the effects of a second failure, which in combin...
	FMEA Steps

	1. System definition (Block Tab 5-1).
	The first step in performing the FMEA is to define the system to be analyzed. Functional narratives are developed for each mission, mission phase, and operational mode and include statements of primary and secondary mission objectives. The narratives ...
	Mission functions and operational modes.
	The system definition includes descriptions of each mission in terms of functions that identify the task to be performed and the functional mode of operation for performing the specific function. Mission functions and operational modes are identified ...
	Environmental profiles.
	The environmental profiles that present the anticipated environmental conditions for each mission and mission phase are defined. When a system will be used in more than one environment each different environmental profile is described. The intended us...
	Mission time.
	A quantitative statement of system function-time requirements is developed and included in the system definition. Function-time requirements are developed for items that operate in different operational modes during different mission phases and for it...
	Construct Block Diagrams (Block Tab 5-2).
	Block diagrams that illustrate the operation, interrelationships, and interdependencies of functional entities of a system are constructed to provide the ability for tracing failure mode effects through all levels of indenture. Both functional and rel...
	Block diagrams may be constructed in conjunction with or after defining the system and present the system as a breakdown of its major functions. More than one block diagram is usually required to display alternative modes of operation, depending on th...
	Functional block diagrams.
	A functional block diagram illustrates the operation and interrelationships between functional entities of a system as defined in engineering data and schematics.
	A functional block diagram provides a functional flow sequence for the system and each indenture level of analysis and present hardware indenture and can be used for both hardware and functional method FMEAs. Accepted procedures and techniques for dev...
	Reliability block diagrams.
	A reliability block diagram defines the series dependence or independence of all functions of a system or functional group for each life-cycle event. The reliability block diagram provides identification of function interdependencies for the system an...
	FMEA worksheet.
	The documentation of the FMEA is the next step and is accomplished by completing the columns of an approved FMEA worksheet.
	Identification number.
	A serial number or other reference designation identification number is assigned for traceability purposes and entered on the worksheet. A uniform identification code is used to provide consistent identification of system functions an equipment and pr...
	Item functional identification.
	The name or nomenclature of the item or system function being analyzed for failure mode and effects is listed. Schematic diagram symbols or drawing numbers are used to properly identify the item or function.
	2. Functions.
	A concise statement of the functions performed by the hardware item is listed. This includes both the inherent function of the part and its relationship to interfacing items.
	3. Failure modes and effects (Block Tab 5-3).
	All predictable failure modes for each indenture level analyzed are identified and described. Potential failure modes are determined by examination of item outputs and functional outputs identified in applicable block diagrams and schematics. Failure ...
	Premature operation.
	Failure to operate at a prescribed time.
	Intermittent operation.
	Failure to cease operation at a prescribed time.
	Loss of output or failure during operation.
	Degraded output or operational capability.
	Other unique failure conditions, as applicable, based on system characteristics and operational requirements or constraints.
	Mission phase/operational mode.
	A concise statement of the mission phase and operational mode in which the failure occurs. Where sub-phase, event, or time can be defined from the system definition and mission profiles, the most definitive timing information should also be entered fo...
	3. (Continued) Failure effect (Block Tab 5-3).
	Please note that the diagram on the right is the same diagram that is used to identify "Failure modes and effects" in step 4 above. The consequences of each assumed failure mode on item operation, function, or status is identified, evaluated, and reco...
	Local effects.
	Local effects concentrate specifically on the impact an assumed failure mode has on the operation and function of the item in the indenture level under consideration. The consequences of each postulated failure affecting the item is described along wi...
	Next higher level.
	Next higher level effects concentrate on the impact an assumed failure has on the operation and function of the items in the next higher indenture level above the indenture level under consideration. The consequences of each postulated failure affecti...
	End effects.
	End effects evaluate and define the total effect an assumed failure has on the operation, function, or status of the uppermost system. The end effect described may be the result of a double failure. For example, failure of a safety device may result i...
	4. Severity classification (Block Tab 5-4).
	A severity classification category is assigned to each failure mode and item according to the failure effect. The effect on the functional condition of the item under analysis caused by the loss or degradation of output is identified so the failure mo...
	Severity classification categories that are consistent with MIL-STD 882 severity categories are defined as follows:
	Category I - Catastrophic - A failure that may cause death or weapon system loss (i.e., aircraft, tank, missile, ship)
	Category II - Critical - A failure that may cause severe injury, major property damage, or major system damage that will result in mission loss.
	Category III - Marginal - A failure that may cause minor injury, minor property damage, or minor system damage that will result in delay or loss of availability or mission degradation.
	Category IV - Minor - A failure not serious enough to cause injury, property damage, or system damage, but that will result in unscheduled maintenance or repair.
	5. Failure detection methods (Block Tab 5-5).
	A description of the methods by which occurrence of the failure mode is detected by the operator is recorded. The failure detection means, such as visual or audible warning devices, automatic sensing devices, sensing instrumentation, other unique indi...
	Other indications.
	Descriptions of indications that are evident to an operator that a system has malfunctioned or failed, other than the identified warning devices, are recorded. Proper correlation of a system malfunction or failure may require identification of normal ...
	Normal.
	An indication that is evident to an operator when the system or equipment is operating normally.
	Abnormal.
	An indication that is evident to an operator when the system has malfunctioned or failed.
	Incorrect.
	An erroneous indication to an operator due to the malfunction or failure of an indicator (i.e., instruments, sensing devices, visual or audible warning devices, etc.).
	Isolation.
	Describe the most direct procedure that allows an operator to isolate the malfunction or failure. An operator will know only the initial symptoms until further specific action is taken such as performing a more detailed built-in-test (BIT). The failur...
	6. Compensating provisions (Block Tab 5-6).
	The compensating provisions, either design provisions or operator actions, that circumvent or mitigate the effect of the failure is identified and evaluated. This step is required to record the true behavior of the item in the presence of an internal ...
	Design provisions.
	Compensating provisions that are features of the design at any indenture level that will nullify the effects of a malfunction or failure, control, or deactivate system items to halt generation or propagation of failure effects, or activate backup or s...
	Redundant items
	that allow continued and safe operation.
	Safety or relief devices
	such as monitoring or alarm provisions which permit effective operation or limits damage.
	Alternative modes of operation
	such as backup or standby items or systems.
	Operator actions.
	Compensating provisions that require operator action to circumvent or mitigate the effect of the postulated failure are described. The compensating provision that best satisfies the indications observed by an operator when the failure occurs is determ...
	Remarks.
	Any pertinent remarks pertaining to and clarifying any other column in the worksheet line are noted. Notes regarding recommendations for design improvements are recorded and further amplified in the FMECA report. This entry also may include a notation...
	Design.
	Those features of the design that relate to the identified failure mode that minimize the occurrence of the failure mode; i.e., safety factors, parts derating criteria.
	Test.
	Those tests accomplished that verify the design features and tests at hardware acceptance or during ground turnaround or maintenance that would detect the failure mode occurrence.
	Inspection.
	The inspection accomplished to ensure that the hardware is being built to the design requirements and the inspection accomplished during turnaround operations or maintenance that would detect the failure mode or evidence of conditions that could cause...
	History.
	A statement of history relating to this particular design or a similar design.
	7. Document Results (Block Tab 5-7).
	The following details are to be specified in the appropriate contractual documents:
	Indenture level.
	FMECA Report should be specified when deliverable data is desired.
	FMECA SAS
	Engineering MTBF
	Safety Hazard Severity Code
	FMECA—MAINTAINABILITY INFORMATION (FMECA-MI)

	Purpose. The purpose of the FMECA MI analysis is to provide early criteria for maintenance planning, test planning, inspection and checkout requirements, and to identify maintainability design features requiring corrective action.
	Application. FMECA-MI analysis supplements the FMEA and is not imposed without imposition of FMEA.
	Planning. Planning for FMECA-MI analysis includes the contractor’s procedures for ensuring the coincident use of this analysis when Maintenance Planning analysis is required by contract.
	FMECA-MI worksheet. Documentation of maintainability information is accomplished by completing the approved FMECA-MI worksheet. Completed worksheets are included in the FMECA report, following the FMEA worksheet for the same indenture level. The follo...
	Identification number
	Item/functional identification
	Function
	Failure modes and causes
	Failure effects (local, next higher level, end)
	Severity classification
	8. FMECA-MI Steps (Block Tab 5-8).
	9. Failure predictability (Block Tab 5-9).
	Enter information on known incipient failure indicators (e.g., operational performance variations) that are peculiar to the item failure trends and permit predicting failures in advance. When a failure is predictable in advance, describe the data that...
	10. Failure detection means (Block Tab 5-10).
	Identify how each failure mode will be detected by the organizational level maintenance technician and to what indenture level they will be localized. Describe the method by which ambiguities are resolved when more than one failure mode causes the sam...
	11. Basic maintenance actions (Block Tab 5-11).
	Describe the basic actions that, in the analyst’s judgement, must be taken by the maintenance technician to correct the failure. Identify the special design provisions for modular replacement and the probable adjustment and calibration requirements fo...
	Remarks.
	Any pertinent remarks pertaining to and clarifying any other columns are noted. Notes regarding recommendations for design improvement are recorded and further amplified in the FMECA report.
	Ordering data.
	The following details are specified in the appropriate contractual documents:
	FMEA.
	Maintenance Planning analysis.
	Tab 5A
	FMECa
	sAs

	LMI WORKSHEET 1
	SUPPORTABILITY ANALYSIS SUMMARY
	Failure Modes, Effects, and Criticality Analysis (FMECA)
	ATTACHMENT 1 - LMI WORKSHEET 1
	LMI DATA PRODUCT
	Failure Modes, Effects and Criticality Analysis (FMECA)
	The following are definitions for the Data Product Deliverables (DPDs) not defined in the LMI specification.
	F001.  ADDITIONAL REFERENCE NUMBER (ARN)                                             32X L-
	A drawing or interchangeable reference number related to the reference number of the item under analysis. Only those ARNs that are known and available as a result of the contractor's design and production experience should be provided. This requiremen...
	F002.  AOR INDENTURED PRODUCT CODE  (AOR IPC)                           18XL–
	An IPC required to identify the AORs measurement base (see also DPD# 0380).
	F003.  AOR ALTERNATE IPC  (AOR AIPC)                                                          2 N L -
	An ALC against which the AORs are documented (see also DPD# 0030).
	F004.  AOR IPC TYPE                                                                                                       1 A F
	An IPC-TYPE against the AORs (see also locally assigned DPD# F036).
	F005.  ARN REFERENCE NUMBER CATEGORY CODE (RNCC)                        1 X F -
	A code assigned to the reference number to indicate the category or relationship of the number to an NSN or another reference number (for applicable codes see DOD 4l00.38-M).
	F006. ARN REFERENCE NUMBER VARIATION CODE (RNVC)                           1 N F -
	A code assigned to a reference number to indicate that the cited number is item identifying, is not item identifying or is a reference number for information only (for applicable codes see DOD 4l00.38-M).
	F007. COMPENSATING DESIGN PROVISIONS                                                     65 X -
	If the Failure Mode Indicator Mission Phase Characteristics Narrative Code is (A), then this table describes Compensating Design Provisions.
	Compensating Design Provisions-a narrative description identifying design provisions which circumvent or mitigate the effects of the failure. A record of the true behavior of the item in the presence of an internal malfunction or failure. Features of ...
	Redundant items that allow continued and safe operation.
	Safety or relief devices such as monitoring or alarm provisions which permit effective operation or limit damage.
	Alternate models of operation such as backup or standby items or systems
	F008. COMPENSATING OPERATOR ACTION PROVISIONS                            65 X L -
	If the Failure Mode Indicator Mission Phase Characteristics Narrative Code is (B), then this table describes Compensating Operator Action Provisions.
	Compensating Operator Action Provisions-a narrative description describing operator actions to circumvent or mitigate the effect of the postulated failure. Describes the compensating provision that best satisfies the indication(s) observed by an opera...
	F009.  ENGINEERING FAILURE MODE MTBF (EFM-MTBF)                             10D - -
	That portion of an item's MTBF  that is attributable to an Engineering Failure Mode (Failure Cause-see locally assigned DPD# F011).  EFM-MTBF may be calculated by the following formula:
	Where:
	FMR  =  Failure Mode Ratio for the particular failure mode under analysis. FR  =  Failure Rate for the LCN/ALC item under analysis.
	MTBF (see also DPD# 0630)
	MTBF is documented as both technical and operational characteristics. Technical parameters reflect the technical reliability that the system/ equipment must demonstrate. In determining these parameter values, all failures and resultant actions to rest...
	FAILURE MODE RATIO (see locally assigned DPD# A005).
	FAILURE RATE (see locally assigned DPD# A006).
	F010.   ENGINEERING FAILURE MODE MTBF MEASUREMENT BASE             1A F -
	An MB for the engineering failure mode MTBF (see DPD#  0650).
	F011.   FAILURE CAUSE                                                                                           65 X- -
	All probable independent causes for each failure mode shall be identified and described. The failure causes within adjacent indenture levels shall be considered. For example, failure causes at the third indenture level shall be considered when conduct...
	F012.  FAILURE EFFECT PROBABILITY                                                       3NR 2
	The values are the conditional probability that the failure effect will result in the assigned Safety Hazard Severity Code(see note 40) given that the failure mode occurs. The values represent the analyst's judgment as to the conditional probability t...
	Failure Effect Value Actual loss l.00 Probable loss 0.l0 to l.00 Possible loss 0.00 to 0.l0 No effect 0.00
	F013.   FAILURE MODE AND RCM NARRATIVE CODE                          1 A F -
	A code that indicates the failure mode and RCM narrative.
	Failure/Damage Mode Effect end Effect (see locally assigned DPD# F025)          Code A
	Failure/Damage Mode Effect Local (see locally assigned DPD#  F026)               Code B
	Failure/Damage Mode Effect Next Higher (see locally assigned DPD#  F027)    Code C
	Failure Cause (see locally assigned DPD#  F011)                                                 Code D
	Failure/Damage Mode (see locally assigned DPD#  F024)                                    Code E
	Failure Mode Detection Method  (see locally assigned DPD#  F015)                    Code F
	Failure Mode Predictability (see locally assigned DPD#  F018)                             Code G
	Failure Mode Remarks (see locally assigned DPD#  F019)                                   Code H
	Redesign Recommendations (see locally assigned DPD#  F056)                         Code I
	RCM Age Exploration                                                                                              Code J
	Narrative information stating or describing that an item needs to be considered for age exploration.
	RCM Reasoning                                                                                                       Code K
	A narrative describing the reasoning behind the RCM logic results and disposition choices.
	RCM Redesign Recommendations                                                                         Code L
	A narrative of either system or reliability centered maintenance (RCM) redesign considerations.
	System Redesign. A narrative description identifying recommended design changes, disposition of each recommendation, and the results of each recommendation for which analysis indicates a redesign might be warranted. Shall include appropriate feasibili...
	RCM Redesign. A narrative description identifying recommended design changes, that come from the RCM analysis, the disposition of each recommendation and results of each recommendation for which analysis indicates a redesign might be warranted. Shall ...
	F014. FAILURE MODE CRITICALITY NUMBER (Cm)                                          l0 D - -
	Cm is that portion of the criticality number for an item, which accounts for a specific one of its failure modes under a particular severity classification. For a particular severity classification and operational phase, the Cm for a failure mode may ...
	Where:
	Cm = Criticality Number for Failure Mode B = Failure Effect Probability (see locally assigned DPD# F012)  a  = Failure Mode Ratio (see locally assigned DPD# A005)  F  = Part Failure Rate (see locally assigned DPD# A006) t  = Operating Time (see locall...
	F015.   FAILURE MODE DETECTION METHOD                                                   65X - -
	The method(s) by which occurrence of a specific failure mode is detected by the operator or maintenance technician. Describes warning devices, if applicable, and other indications which make evident to the operator or technician that a system/equipmen...
	F016.  FAILURE MODE INDICATOR                                                                      4 X F -
	The first position of the code describes whether the indicator is a failure mode (F) or damage mode (D). The next three positions of the code are alphanumeric, but not special characters. This four-position code links information on a table to a parti...
	F017.  FAILURE MODE NARRATIVE                                                                          65 X - -
	F018.  FAILURE PREDICTABILITY                                                             65 X --
	Information on known incipient failure indicators (e.g., operational performance variations), which are peculiar to the item failure trends and permit predicting failures in advance.
	F019.   FAILURE MODE REMARKS                                                            65X - -
	Narrative clarification of data pertaining to failure modes.
	F020.   FAILURE MODE TASK (FMT) INDENTURED PRODUCT CODE (IPC)          18 X L -
	An IPC representing the failure mode against which a corrective or preventive task is documented
	(see also DPD# 0380)
	F021.  FAILURE PROBABILITY LEVEL                                                                 1 A F -
	A single-position code identifying the qualitative level assigned to the failure probability of occurrence. The levels are as follows:
	Level A - Frequent. A high probability of occurrences A during the item operating time interval. High probability may be defined as a single failure mode probability of occurrence equal to or greater than 0.20 of the overall probability of failure dur...
	Level B - Reasonably Probable. A moderate B probability of occurrence during the item operating time interval. Reasonably probable may be defined as a single failure mode probability of occurrence which is 0.10 or more, but less than 0.20 of the overa...
	Level C - Occasional. An occasional probability C of occurrence during item operating time interval.  Occasional probability may be defined as a single failure mode probability of occurrence which is 0.01 or more, but less than 0.10 of the overall  pr...
	Level D - Remote. An unlikely probability of D occurrence during item operating time interval. Remote probability may be defined as a single failure mode probability of occurrence which is 0.001 or more, but less than 0.0l of the overall probability o...
	Level E - Extremely Unlikely. A failure whose E probability of occurrence is essentially zero during item operating time interval. Extremely unlikely may be defined as a single failure mode probability  of occurrence, which is less than 0.00l of the o...
	F022.   FAILURE RATE DATA SOURCE                                                             32 X - -
	The source of the failure rates used in the calculation of criticality numbers. Failure rate data can be obtained from sources such as appropriate reliability predictions, test and evaluation results, field data from past systems of similar design and...
	F023.   FAILURE RATE MEASUREMENT BASE (MB)                                       1 A F -
	An MB for the failure rate (see DPD# 0650).
	F024.   FAILURE/DAMAGE MODE                                                                        65 X -
	Failure modes: The manner by which a failure occurs. All predictable failure modes for each indenture level analyzed shall be identified and described. Potential failure modes shall be determined by examination of item outputs and functional outputs i...
	Premature operations
	Failure to operate at a prescribed time
	Intermittent operation
	Failure to cease operation at a prescribed time
	Loss of output or failure during operation
	Degraded output or operational capability
	Other unique failure conditions, as applicable, based upon system characteristics and operational requirements or constraints
	Damage Modes: A narrative description identifying all possible damage modes which could result from exposure to specified threat mechanism(s) determined through analysis of each subsystem, component, or part. The analysis includes both primary and sec...
	Penetrated
	Severed
	Shattered, cracked
	Jammed
	Deformed
	Ignited, detonated
	Burned out (i.e., electrical overload)
	Burned through (i.e., threat-caused fires)
	F025.   FAILURE/DAMAGE EFFECTS: END EFFECT                                         65X - -
	A narrative description identifying the consequences of each failure/ damage mode, on item operation, function, or status. Failure/damage effects focus on the specific block diagram element, which is affected by the condition under consideration. End ...
	F027.  FAILURE/DAMAGE EFFECTS: NEXT HIGHER                                        65X - -
	A narrative description identifying the consequences of each failure/ damage mode, on item operation, function, or status. Failure/damage effects focus on the specific block diagram element, which is affected by the condition under consideration. Thes...
	F029.  FAILURE MODE INDICATOR MISSION CHARACTERISTICS 65X - -
	NARRATIVE
	F030.  FM INDICATOR MISSION PHASE CHARACTER. NARRATIVE CODE        1 A F -
	A code that indicates the failure mode indicator mission phase characteristics narrative.
	Compensating design provisions (see locally assigned DPD# F007)  A Compensating operator actions provisions (see locally assigned DPD# F008) B
	F031.  FMT ALTERNATE IPC CODE                                                                               2 N F -
	An AIPC representing the failure mode which has either a corrective or preventive task documented against it (see also DPD#  0030).
	F032.  FMT FAILURE MODE INDICATOR                                                             4 X F -
	A failure mode indicator against which either a corrective or preventive task is documented
	(see locally assigned DPD#  F016).
	F033.  FUNCTIONAL AIPC                                                                                         2 N L -
	An IPC representing the functional system/equipment breakdown (see also DPD# 0030).
	F034.  FUNCTIONAL IPC TYPE                                                                                    1 A F -
	An IPC-TYPE representing the functional system/equipment breakdown                                                                          (see also locally assigned DPD#  F036).
	F035.  FUNCTIONAL IPC                                                                                      18 X L –
	An IPC representing the functional system/equipment breakdown (see also DPD# 0380).
	F036.  INDENTURED PRODUCT CODE TYPE (IPC-TYPE)                                 1 A F -
	A code indicating whether the LCN is representative of either a physical or functional breakdown.
	Physical                   P
	Functional              F
	F037.  SYSTEM REDESIGN/LOGISTICS CONSIDERATIONS CODE                1 X F -
	A one-position code indicating whether the information is related to system redesign or logistics considerations narrative. Codes are as follows:
	System redesign (standardization)                                           A System redesign (accessibility)                                                   B System redesign (maintenance ease)                                         C System redes...
	F038.   MISSION PHASE CODE (MPC)                                                          1 X F -
	A one-position code developed by the performing activity that uniquely identifies a Mission Phase/Operational Mode.
	(Mission Phase/Operational Mode-concise statement of the mission phase/operational mode in which the failure occurs. Where subphase, event, or time can be defined from the system definition and mission profiles, the most definitive timing information ...
	Codes are A-Z, 0-9 and *. The asterisk indicates that the information contained for a particular item is applicable to all mission phases.
	F040.  MISSION PHASE/OPERATIONAL MODE                                                            65 X - -
	A concise statement of the mission phase/operational mode in which the failure occurs. Where subphase, event, or time can be defined from the system definition and mission profiles, the most definitive timing information should also be described for t...
	F041.  MEAN TIME BETWEEN FAILURES (MTBF), OPERATIONAL        10D--
	MTBF is documented as both technical and operational characteristics.
	Operational parameters reflect operational reliability and maintainability characteristics that the system must demonstrate. Only operational mission failures and the resultant tasks are included (e.g., engine failure will result in mission abort whic...
	F042.  MTBF, OPERATIONAL MEASUREMENT BASE                                   1 A F -
	An MB for the operational mean time between failure (see also DPD# 0650).
	F043. OPERATING TIME                                                                                            6NR 2
	The operating time of the item under analysis per use/mission derived from the system definition.
	F044. OPERATING TIME MEASUREMENT BASE                                                        1 A F -
	An MB for the operating time (see also DPD# 0650).
	F045.   PHYSICAL ALTERNATE IPC                                                                    2 N L -
	An AIPC representing the hardware breakdown of the system/equipment (see also DPD# 0030).
	F046.   PHYSICAL IPC TYPE                                                                         1 A F -
	An IPC-TYPE representing the hardware breakdown of the system/equipment                                                                 (see also locally assigned DPD#  F036).
	F047.  PHYSICAL IPC                                                                                           18 X L -
	An IPC representing the hardware breakdown of the system/equipment (see also DPD# 0380).
	F048.  RAM CHARACTERISTICS NARRATIVE                                                65X - -
	F049.   RAM CHARACTERISTICS NARRATIVE CODE                                          1 A F -
	A code that indicates the reliability, availability, and maintainability (RAM) characteristics narrative.
	RAM item function (see locally assigned DPD# A008)    A
	RAM maintenance concept (see locally assigned DPD#  A009) B
	RAM minimum equipment list narrative (see locally assigned DPD#  F054) C
	RAM qualitative and quantitative maintainability requirements D
	QUALITATIVE AND QUANTITATIVE MAINTAINABILITY REQUIREMENTS: 65X - -
	NUCLEAR HARDENED CHARACTERISTICS, FAIL SAFE, ENVIRONMENTAL, ETC
	A narrative description identifying maintainability design constraints and characteristics that must be considered during the design process, to include:
	Fail Safe Requirements. A narrative description identifying required fail safe characteristics (i.e., redundancy, back-up systems, built-in-test and warning equipment, fail safe provisions necessary to protect the equipment from serious damage after f...
	Environmental Considerations. A narrative description identifying the applicable environmental conditions within which the item can operate satisfactorily. This information should include limitations, sensitivity factors, etc., that can affect the per...
	Nuclear Hardened Characteristics. A narrative description identifying the design characteristics which provide minimum nuclear survivability of the item. No design changes should be made without survivability/vulnerability evaluation to avoid inadvert...
	RAM maintenance plan rationale (see locally assigned DPD#  A011)
	F050.   RAM INDICATOR CODE                                                                                   1 A F -
	A code used to indicate whether the reliability and maintainability parameters entered on the card are allocated, predicted, or measured analysis values.
	Comparative Analysis                                                    C Allocated                                                                     A Predicted                                                                           P Measured   ...
	F052.  RAM ITEM CRITICALITY NUMBER (Cr)                                           l0 D - -
	The sum of the Failure Mode Criticality Numbers related to the failure modes of an item within specific severity classifications and mission phases. The following formula may be used to calculate Item Cr:
	n=1,2,3…j
	Where:
	Cr  = Criticality number for the item
	Cm  = Failure mode criticality number (see locally assigned DPD# F014)
	n  =  The failure modes in the items that fall under a particular severity  classification/mission phase combination
	j  = Last failure mode in the item under the severity classification/mission phase  combination
	F053.   RAM LOGISTICS CONSIDERATIONS                                                    65X - -
	A narrative of either system or reliability centered maintenance (RCM) redesign considerations.
	System Redesign. A narrative description identifying recommended design changes, disposition of each recommendation, and the results of each recommendation for which analysis indicates a redesign might be warranted. Shall include appropriate feasibili...
	RCM Redesign. A narrative description identifying recommended design changes, that come from the RCM analysis, the disposition of each recommendation and results of each recommendation for which analysis indicates a redesign might be warranted. Shall ...
	F054.  RAM MINIMUM EQUIPMENT LIST NARRATIVE                                  65 X -
	Narrative specifying any limitations on the end item when dispatched on its assigned mission with the analysis item inoperative.
	F055.  RAM SAFETY HAZARD SEVERITY CODE (SHSC)                                  1 N F -
	The specified SHSC used to sum the associated failure mode criticality numbers                                                               (see also locally assigned DPD-F062 ).
	F056.  SYSTEM REDESIGN/LOGISTICS CONSIDERATIONS RECOMMENDATION DISPOSITION, RESULTS                                                                65X - -
	A narrative of either system or reliability centered maintenance (RCM) redesign considerations.
	System Redesign. A narrative description identifying recommended design changes, disposition of each recommendation, and the results of each recommendation for which analysis indicates a redesign might be warranted. Shall include appropriate feasibili...
	RCM Redesign. A narrative description identifying recommended design changes, that come from the RCM analysis, the disposition of each recommendation and results of each recommendation for which analysis indicates a redesign might be warranted. Shall ...
	F057.  REFERENCED ALTERNATE IPC                                                               N L -
	An ALC used to identify the referenced task information (see also DPD-0030).
	F058.   REFERENCED END ITEM ACRONYM CODE (EIAC)               10 X L -
	An EIAC that contains referenced task information (see also DPD-0270).
	F059.  REFERENCED IPC                                                                                   18 X L -
	An IPC that contains referenced task information (see also DPD-0380)
	F060.  REFERENCED IPC TYPE               1 A F -
	An IPC-Type that contains referenced task information (see also locally assigned DPD-F036).
	F061.  REFERENCED TASK CODE 7 X F –
	A task code that contains referenced task information (see also locally assigned DPD-A019).
	F062.  SAFETY HAZARD SEVERITY CODE (SHSC)                                                  1N F –
	The specified SHSC used to sum the associated failure mode criticality numbers.
	A one-digit code assigned to each identified failure mode for each item analyzed IAW the loss statements below. These codes are assigned to provide a qualitative measure of the worst potential consequences resulting from design deficiency or item fail...
	Category l, Catastrophic. A failure which may cause 1 death or system loss (i.e., aircraft, tank, missile, ship, etc.).
	Category 2, Critical. A failure which may cause 2 severe injury, major property damage, or major system damage, which will result in mission loss.
	Category 3, Marginal. A failure which may cause 3 minor injury, minor system damage which will result in delay or loss of availability or mission degradation.
	Category 4, Minor. A failure not serious 4 enough to cause injury, property damage, or system damage, but which will result in unscheduled maintenance or repair.
	F063.  TASK AOR MEASUREMENT BASE (MB)  1A F -
	An MB which corresponds to the AOR and is associated with the task frequency (see also DPD# 0650).
	F064.  TASK REQUIREMENT ALTERNATE IPC CODE                                          2 N F -
	An AIPC of the item undergoing task analysis (see also DPD# 0030).
	F065.   TASK REQUIREMENT IPC                                                                            18X L-
	An IPC of the item under task analysis (see DPD# 0380).
	F066. TASK TYPE 1 A F -
	A code that categorizes a maintenance task as being either corrective, a preventive based on calendar time, or a preventive based on a rate of use.
	Corrective   C Preventive (calendar)  P Preventive (usage)  U
	F067.  TECH.  MANUAL  FUNCT. GROUP CODE (MAINT.  ALLOCAT. CHART)     11XL–
	The TM FGC required for maintenance allocation identification.
	An alphanumeric code used to identify a particular system, subsystem, component/assembly, or part of the system/equipment used for development of maintenance allocation charts, narrative technical manuals, and repair parts and special tools lists. Cod...
	F068.  UOC ITEM ALTERNATE IPC                                                             2N L –
	An AIPC representing the item under analysis having a Usable On Code (UOC) relationship (see also DPD-0030).
	F069.  UOC ITEM IPC TYPE                                                                      1A F –
	An IPC-TYPE representing the item under analysis having a UOC relationship (see locally assigned DPD-F036).
	F070.  UOC ITEM IPC                                                                                     18XL -
	An IPC representing the item under analysis having a UOC relationship (see also DPD-0380).
	F071.  UOC SYSTEM / END ITEM ALTERNATE IPC                                                  2N L –
	An AIPC representing the system/end item having a UOC relationship (see also DPD-0030).
	F072.  UOC SYSTEM / END ITEM IPC                                                  18 X L -
	An IPC representing the system/end item having a UOC relationship (see also DPD-0380).
	F073.  UOC SYSTEM / END ITEM IPC TYPE                                                   1A F –
	An IPC-TYPE representing the system/end item having a UOC relationship (see locally assigned DPD-F036).
	Tab 6
	tRAINING
	sAs

	MANPOWER PERSONNEL AND TRAINING REQUIREMENTS
	LMI DATA PRODUCT DELIVERABLES
	The level of maintenance where procedures shall be performed.  For the Task Narrative, the code selected shall match the third position of the Task Code.  If left blank, ALL levels of maintenance shall be qualified for the report.
	Crew/operator                                                                 C
	Organizational – on equipment                                          O
	Intermediate – Afloat                                                           F
	Intermediate – Ashore                                                         H
	Intermediate – Afloat and Ashore                                        G
	Depot                                                                                   D
	Specialized Repair Activity                                                 L
	Tab 7
	TASK NARRATIVE
	sas

	Header data
	N001  SEQUENTIAL SUBTASK DESCRIPTION
	A narrative description of the complete effort expended to accomplish a specific operational or maintenance subtask.  The following taxonomy will be used to inventory and analyze tasks:
	Job: The combination of all human performance required for operation and maintenance of one personnel position in a system (e.g. driver).
	Duty: A set of operationally related tasks within a given job (e.g. driving, weapon servicing, communicating and operator maintenance.
	Task: A composite of related activities (perceptions, decisions and responses) performed for an immediate purpose, written in operator and maintainer language (e.g. change a tire).
	Subtask:  Activities  (perceptions, decisions and responses) which fulfill a portion of the immediate purpose within a task (e.g. remove lug nuts).
	Task Element:  the smallest logically and reasonably definable unit of behavior required in completing a task or subtask (e.g. apply counter clockwise torque to the lug nuts with a lug wrench).
	N002   ACTUAL QUANTITY USED
	During Task Narrative Validation/Verification, enter the actual quantity of parts/SE/ATE or other items used during a required procedure to indicate whether or not there are any differences from the estimated amounts initially identified on the report.
	N003  HARDNESS CRITICAL PROCEDURE 1AF-
	A single position code indicating whether or not the particular maintenance task under analysis has a bearing on an item which is mission critical.  Nuclear HCPs are procedures, finishes, specifications, manufacturing techniques/procedures which are h...
	Hardness Critical  Y
	Hardness Critical surveillance S
	Not Hardness Critical  N
	N004  HAZARDOUS MAINTENANCE PROCEDURES CODE  1AF-
	A code which denotes whether the performance of the maintenance action identified by the task code will potentially expose assigned maintenance personnel to hazardous conditions.
	Potential loss of life consequences resulting from the incorrect
	or improper performance of maintenance.   A
	Potential severe injury resulting from the incorrect
	or improper performance of maintenance.  B
	Potential minor injury resulting from the incorrect
	or improper performance of maintenance. C
	No potential danger to maintenance personnel conducting maintenance. D
	N007  MAINTENANCE LEVEL
	The level of maintenance where procedures shall be performed.  For the Task Narrative, the code selected shall match the third position of the Task Code.  If left blank, ALL levels of maintenance shall be applicable to the report.
	Crew/operator C
	Organizational – on equipment O
	Intermediate – Afloat F
	Intermediate – Ashore H
	Intermediate – Afloat and Ashore G
	Depot D
	Specialized Repair Activity L
	N008  MANUAL EVALUATION
	An observer’s evaluation of the adequacy of the task that had been performed.  (Example questions to consider:  Is task performed exactly as it is written; does narrative need to be modified or rewritten?  Does the procedure require additional Support...
	N009  MEAN ELAPSED TIME 5 N R 2
	Tab 8
	RELIABILITY-CENTERED MAINTENANCE
	(RCM)
	sas

	RCM
	SUPPORTABILITY ANALYSIS SUMMARY
	R004  FAILURE MODE INDICATOR                                                                       4XF
	The first position of the code describes whether the indicator is a failure mode (F) or damage mode (D). The next three positions of the code are alphanumeric, but not special characters. This four-position code links information on a table to a part...
	R006  FAILURE PROBABILITY                                                    3 N R 2
	The values are the conditional probability that the failure effect will result in the assigned Safety Hazard Severity Code(see note 40) given that the failure mode occurs. The values represent the analyst's judgment as to the conditional probability t...
	Failure Effect                  Value Actual loss                         l.00 Probable loss                    0.l0 to l.00 Possible loss                     0.00 to 0.l0 No effect                           0.00
	R013  MISSION PHASE CODE (MPC)                                                                    1 X F -
	A one-position code developed by the performing activity that uniquely identifies a Mission Phase/Operational Mode.
	(Mission Phase/Operational Mode-concise statement of the mission phase/operational mode in which the failure occurs. Where subphase, event, or time can be defined from the system definition and mission profiles, the most definitive timing information ...
	R019 SAFETY HAZARD SEVERITY CODE (SHSC)                                    1 N F –
	The specified SHSC used to sum the associated failure mode criticality numbers.
	A one-digit code assigned to each identified failure mode for each item analyzed IAW the loss statements below. These codes are assigned to provide a qualitative measure of the worst potential consequences resulting from design deficiency or item fail...
	Category l, Catastrophic. A failure which may cause 1 death or system loss (i.e., aircraft, tank, missile, ship, etc.).
	Category 2, Critical. A failure which may cause 2 severe injury, major property damage, or major system damage, which will result in mission loss.
	Category 3, Marginal. A failure which may cause 3 minor injury, minor system damage which will result in delay or loss of availability or mission degradation.
	Category 4, Minor. A failure not serious 4 enough to cause injury, property damage, or system damage, but which will result in unscheduled maintenance or repair.

