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There are four key concepts that form the basis for this document: 

1. Be an informed world-class customer. Be able to ask the right questions.

2. Do not tell the contractor what to do—but do understand what he is doing. Be sensitive to manufacturing related risks. Make sure the contractor has the appropriate management and technical processes  in-place.  
3. Planning for production must be part of the following: 1) program acquisition strategy; 2) the systems engineering process; and 3) the design process.

4. Manufacturing planning and operations are systems management issues.

There are common manufacturing misconceptions in the government concerning manufacturing:
· The “Manufacturing Problem” has been solved: It has not! 
Producibility and quality issues still remain in both defense and commercial manufacturing firms.

· Acquisition Reform (AR) and Total System Procurement Requirements (TSPR) say, “I do not have to worry about manufacturing management issues—that’s the contractor’s job.” But you do! The Program Office is the “honest broker” and “smart buyer” for the warfighter. Without Manufacturing Management understanding and insight, the Program Office and the government can ONLY exercise “no sight.” The clear intention is for the Program Office to exercise “oversight” to ensure the contractor delivers what the warfighter needs, on time and at the right price.

· The people that designed it, can build it. Not necessarily! Design Engineers and Manufacturing/Production/Industrial Engineers are different in their focus and skill/experience base. Design engineers may not be aware of producibility issues, nor available technology or processes and may design a system that is unproducible, lacking manufacturing processes or requires technology that is non-existant in order to produce.

· Manufacturing Management in the government is schedule tracking and government-furnished equipment (GFE) expediting. It may be, but it shouldn’t! In today’s government-contractor teaming environment, the government SHOULD bring experience and ability to contribute to the overall system production. Being able to ask the right questions allows the government to hold the contractor accountable to decisions and directions.

· With a good contract, I can make the contractor assume all the risk. 

How so? The government is never without some portion of the risk, even if the contract is Firm Fixed Price. Do you have an alternative if the contractor fails?

· There are “Silver Bullets:” Robotics, software, International Organization for Standardization (ISO) 9000, etc. There are not! These “manufacturing tools” all assist efficient production or manufacture of a product, but by themselves cannot solve all production issues that will be encountered.

Within the Department of Defense Acquisition Process for any weapon system, it is the production/manufacturing of the product that is truly where “the rubber meets the road.” A poorly designed product cannot be produced effectively, tested efficiently, nor deployed to meet the warfighters mission needs. It is the clear understanding of The Role of Manufacturing (Figure 1) by the government/contractor team, that will reduce overall program cost, schedule and performance risk and allow a uniform, defect-free product be manufactured with consistent performance and at a lower cost.
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{Note: Figure 1 describes the strategic, proactive role that manufacturing should play in both the contractor’s and the Program Managers Office’s business and technical strategies.}

I. Introduction

A. Production Readiness and Reviews

Production Readiness Reviews (PRRs) or manufacturing reviews are used to identify risks, issues and opportunities early. The reviews are used to assess the capability of the manufacturing process to deliver on time and within cost, as well as to influence the design process and prepare for production. The primary focus is on identifying risks associated with:

· Manufacturing Plan as part of the Program Acquisition Strategy.

· Producible and sustainable design.

· Control of manufacturing and industrial production processes (e.g. variation reduction, etc.) to be used or developed and used.

· Identification of adequate resources necessary to execute production requirements, including full rate production and associated capacity issues.

· Layout and characterization of the factory floor.

Reviews are used to assess actual performance by the use of metrics, and the effectiveness of corrective actions. Program Offices should coordinate with and use the resources and capabilities of the local Defense Contract Management Agency (DCMA). The PRRs are intended to determine the status of completion of specific activities required for production go-ahead decisions. The PRRs should occur incrementally during the entire period from Concept Refinement and Technology Development thru Systems Development & Demonstration until well into Low Rate Initial Production (LRIP) and/or Full Rate Production (FRP). 

The PRRs address all areas of concern in the manufacturing plan, with early stages devoted to gross level manufacturing concerns and progressing to a more detailed level as the design matures. Depending on the manufacturing intensity of block upgrades well into the sustainment phase of an acquisition program, conducting limited and well timed PRRs will benefit the overall efficiency of the block upgrade being inserted into a fielded system.

There is no upper limit to the number of incremental PRRs.  At minimum, they are to be a key part of all major technical reviews and program milestones. The length and depth of a PRR should be tailored to the technical maturity and complexity of the system being evaluated.

The qualification of the manufacturing process at both prime contractors and all major subcontractors is essential. Properly planned, staffed, and executed PRRs are valid tools for assessing the depth of production engineering and planning activities that have been completed. Subcontractors/suppliers are included in PRRs. 

There is no formal requirement for production plans, reviews, or production related Contract Data Requirements Lists (CDRLs). The Program Manager (PM) does have to meet requirements for cost, schedule, performance, quality, producibility, validated production processes, adequate production facilities and production-representative test items.

There are four macro areas that a PRR for a major system must evaluate:

1. Design Maturity. System requirements have been validated and verified. The number and magnitude of engineering change is decreasing.

2. Producible Design. The design has been maximized for ease of manufacture.

3. Manufacturing processes are available, have been proofed and are capable and in control (statistically predictable).
4. Facilities are adequate and available, as our personnel.
5. Supplies and vendors are available, capable and reliable.

B.
Production Readiness Review Organization

Planning for a PRR includes defining the organizational structure and manpower requirements for the reviewing team and establishing the scope, depth, criteria, procedures, and schedule for the review consistent with the contractual requirements.

1. The organizational structure of a PRR team should provide for a senior individual to serve as the director and focal point for the effort. The director should determine the team membership, organize and manage the team efforts, and supervise preparation of the findings.

2. The basic team should consist of individuals having industrial and production training and experience that qualify them to probe program accomplishments and plans in sufficient depth to make objective judgments of production readiness and attendant risks. The services and personnel of cognizant government contract administration organizations should be utilized.

3. Part-time use of specialists to augment team membership should be arranged in those instances where the team requires specific expertise.

4.   A charter from the PM that clearly outlines responsibilities and

activities to be accomplished, both by government personnel and contractor personnel.

C.   Pre-Production Readiness Review Activities

1. Agenda correspondence with DCMA, Program Management Office (PMO) and contractor

2. Team composition and responsibilities

3. Indoctrination and training

4. Team work packages

D.   Production Readiness Review Plan

1. Purpose and scope

2. Charter and scope

3. Approach

a. Evaluation factors and criteria

b. Methodology and procedures

4. Responsibilities

a. Participants and resources

5. Reporting

a.    Disposition of findings and recommendations

E.  On-site Production Readiness Review Activities

1. Initial briefings

a. To Contract Administration Service and Plant Representative Office

b. To contractor

c. By contractor

2. Evaluation

3. Documentation of findings

a. Reports and summaries of individuals review areas

4. Outbriefing

a. Areas of concern

b. Risk assessments

c. Action Items

F.  Production Readiness Review Risk Definitions

· Low Risk

· Manufacturing operation planning has been initiated as is progressing in compliance with internal work schedules. Areas of concern involve minor issues or management systems refinements needed to enhance visibility and control. Lack of management attention to these concerns could cause deterioration of the risk assessment of the review area to one of medium risk. Processes commonly used in the commercial sector. Processes are capable and highly predictable. 
· Medium Risk

· Manufacturing operations planning is not progressing in compliance with internal work schedule or not yet initiated causing uncertainty. Areas of concern indicate situation or condition that could cause deterioration of the review area to one of serious risk if allowed to exist without corrective action.

· High Risk

· Adverse conditions exist that would be highly disruptive to conducting a successful production program. Areas of concern identify those risk factors requiring substantial resources and management attention to correct and assure a successful production program. Requires development of previously unused processes and/or the use of new materials. Materials and processes are not characterized. Process outputs are unstable and incapable. The reader is urged to review NAVSO P-6071, Expert System on Systems Engineering, which can be found at www.bmpcoe.org.

II.  Common Production Risks and Concerns

Introduction: In the acquisition process, the first evidence of weapon system problems sometimes does not become apparent until a program transitions from engineering development into production. This transition erroneously is thought to be a discrete event in time. Most acquisition managers seem to recognize that there is a risk associated with the transition, but perhaps do not know the magnitude or the origin, because the transition is not a discrete event but a process composed of three elements: design, test and production. Many programs simply cannot succeed in production, despite the fact that they’ve passed the required milestone reviews. These programs can’t succeed for technical reasons, notwithstanding what is perceived as prior management success related to Department of Defense (DoD) acquisition policy. A poorly designed product cannot be tested efficiently, produced, or deployed. In the test program there will be far more failures that should be expected. Manufacturing problems will overwhelm production schedules and costs. The best evidence of this is the “hidden factory syndrome” with its needlessly high redesign and rework costs. In addition, field failures will destroy operational and training schedules and increase costs. The DoD technology development and system acquisition PMs have traditionally focused on risks that impact cost, schedule, and performance—especially risks to performance. Most cost, schedule, and performance problems relate directly to how well the program has identified, planned for and addressed the risks associated with actually creating and providing the system for the customer—i.e., manufacturing and production risks. 

Some Common Manufacturing Risks: Manufacturing risks arise based upon how manufacturing resource factors—manpower, materials, machinery, work methods, and measurement, the “5 Ms”—are planned for, configured and allocated. See Figure 2. Common risks associated with one or more of the “5 Ms” of manufacturing include:
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· Unstable Requirements/Engineering Changes: When the customer’s functional or physical requirements change—or the designers believe they have a better way to address those requirements—the product design parameters often require corresponding revisions, usually implemented via formal engineering changes. If the manufacturing processes have been set up to accommodate the “old” design parameters, significant time and “5 Ms” resources may be needed to reconfigure the processes for the new requirements—and deal with items already made according to the “old” requirements. Impacts are even greater if the changes occur frequently, or major process reconfigurations are required.

· Unstable Production Quantities and Rates: When the customer’s demand—quantities, delivery times, or even funds available to buy the product—is significantly increased or decreased, there are serious impacts to production operations and cost. Contractors must be able to size their facilities based on reasonable rate and quantity estimates.  

· Insufficient Process Proofing: This involves proving that the design that meets customer functional requirements can actually be made in a realistic “factory floor” type situation, to meet the specific demand, and still function as intended. In an ideal world, this would mean the “5 Ms” facilities for manufacturing the initial items would be almost identical to the actual “5 Ms” facilities intended for “production.” The less realistic the initial manufacturing, the less confidence there is that the end item will be provided and also function as desired, without substantial rework in terms of time and resources. This is a very common risk when organizations involved primarily in developing or testing “proof of principle” items (research and testing laboratories, and design development companies among many others), are used to create the initial items. 
· Insufficient Materials Characterization: In many instances, particularly on technology development efforts, the desire to use “exotic” materials to meet performance requirements results in the adoption of materials whose properties over the expected environment may not be well understood. Or, the materials are likely to be exposed to new manufacturing processes that have never been used on that material. The result in either situation is that the material does not consistently behave according to predicted or required outcomes.

· Changes to Proven Processes, Materials, Subcontractors, Vendors, Components, etc.: This refers to deliberate changes Type I or Type II whose impacts were not understood or appreciated (example, a change in cleaning fluid resulted in unexpected interaction of fluid residue with high heat operation and caused failure of an engine component during flight) . 
· Variation:  product or process differences from the nominal values, which may be caused by some factors inherent to a process and/or by some non-continuous “external” factors. These can be particularly difficult to deal with, especially if the “tolerances” for process values are not well understood and properly controlled. For example, tolerance stackup—wherein the interfaces between components are misaligned due to the part dimensions being at the opposite extremes of the allowable range of the tolerance limits—can result from inherent or “external” variation, but the solution will not be known until the process and its variations are properly characterized.

· Producibility: This is the measure of the relative ease of making a product. It takes into account not only the simplicity (or lack thereof) of the design in terms of component features, but also the intent to reduce complexity by judicious selection of the manufacturing methods, tools, and processes used to create/modify those components. However, producibility can be a risk because in many organizations, it is assumed to be simply the ability to actually make a product that functions.

· Configuration Management: Baselining then consistently tracking any changes to the functional and physical characteristics of a given item is the essence of configuration management. This also involves baselining then tracking any changes to the manufacturing processes used to create an item. This can be very challenging, due to the frequency of uncoordinated and unrecorded changes created by either the designers or the manufacturers (or both) in the rush to “fix the item” or to “get the product out the door” and meet schedule. This is an even larger concern in batch manufacturing, where the impacts of unrecorded changes could result in different batches of what is supposed to be the same item actually being quite unalike, physically and functionally.

· Subcontractor Management: Historically, at least 80% of the dollar value of a DoD system acquisition is actually performed by someone whom the federal government has no direct binding legal agreement with—i.e., the subcontractors, their subcontractors, and so forth down the “supply chain” or “value chain.” The dollar value of outsource components may be expected to release. It is also historically true that many of the problems in systems acquisition come from the same organizations that are providing that 80% or greater dollar value. The amount that prime contractors outsource continues to increase. Therefore, managing all the “typical” and “emerging” manufacturing risks, which exist at each level of contractor supply chain, combined with the challenge of integrating all the business efforts needed to address overall objectives, is a significant risk.

· Special Tooling: An often underappreciated aspect of manufacturing and production is the need for special tooling, i.e. structures, such as jigs and fixtures, that are primarily intended to position, hold in place, or otherwise secure a particular item, component or subassembly so that a manufacturing process can be properly performed on it, and the results measured. A noteworthy example is the B-2 bomber—a substantial portion of the multibillion dollars worth of “non-recurring” costs for production of that system could be attributed to special tooling needed to hold structural assemblies in place for low observable materials attachment, application and integration. Much of the costs involved in past “hard” special tooling are due to the need for precise dimensions; the need for proper design, development, manufacturing, upkeep and support of the tooling itself. NOTE: Special tooling should be treated as a miniature program because it must be designed, fabricated, assembled and maintained.

· Special Test Equipment: As with special tooling, special test equipment is needed, to test or otherwise measure and evaluate the functional and physical characteristics of a specific item, component, assembly or subsystem—before, during or after it has undergone a particular segment of processing. As with special tooling, special test equipment often requires its own design, development, manufacturing, and support efforts, and can be a significant challenge—especially if it must be frequently revised due to functional or physical changes in the assets it is intended to measure and evaluate. Examples of special test equipment often used in manufacturing efforts include: item nondestructive evaluation equipment; software integration test equipment; and even manufacturing machinery “testing, servicing, alignment, and calibration” equipment.

Some Emerging Manufacturing Risk Areas: Expansion of activity (and results) in certain technology areas, changes to the DoD’s standing in the business markets, as well as the very stringent funding constraints of “Post-Cold War” defense spending, are prompting a new (or greater) appreciation of the manufacturing risks in many areas—some of which are often considered to be risk reducers. Some of the more significant areas are: 

· Re-Manufacturing: The need to sustain aging systems because of lack of funding, or lack of adequate replacements, is prompting the “re-manufacturing” of many parts, items, and components. This is much more than an “overhaul”. Re-manufacturing usually involves the complete disassembling of the system or subsystems, to locate, identify and obtain the problem parts or components; analyzing the extent of wear and other failures or degradations; and either repairing, replacing, or “reconstituting” a functional and physical equivalent of the item. Some of the major challenges are: in many instances it is difficult to 

disassemble and reassemble an item that was never intended to be readily disassembled; the item may not have an adequate technical description due to age, and “reverse engineering and manufacturing” may be needed; or the item’s life cycle is already well past its intended length, and no ready replacements or substitutes are available. This is also a sustainment issue.
· Environment, Safety, and Occupational Health (ESOH): There is a growing awareness—due in part to public and statutory concerns—of the impacts of systems development, acquisition, and sustainment activities on: the “well being” of the surrounding non-human environment; the safety of the systems for their users (and people or groups who encounter those systems), and the health of workers (and the adjacent communities) who participate in those activities. As it has become clear that the design of a system is a major driver of the ESOH issues, the responsibilities of the “pre-fielding” activities, i.e., the developers and the manufacturers, to mitigate these risks, has increased. Many previously acceptable designs and manufacturing processes have been precluded by changes to laws or regulations. Both old and new designs and processes must be vigorously examined, to insure manufacturing or maintenance or remanufacturing will not unwittingly prompt or enable unacceptable exposure to hazardous materials or situations. Examples include: understanding the reactions of aircraft composite materials to flames and burning during crashes; considering the implications of removing terrain avoidance equipment for LRIP aircraft; and reducing the possibilities for beryllium poisoning (by particle inhalation) during certain manufacturing and maintenance activities. 
· Modeling and Simulation (Computer-Aided Design (CAD), Computer-Aided Manufacturing (CAM), factory floor simulations, etc.): The extension of computer-aided and other design and manufacturing models and simulations has been a substantial boost to the manufacturing as well as design functional areas. The ability to plan out, modify, and “what if” the “5 Ms” of the factory floor, and the manufacturing aspects of item design—well before “any metal is bent”—can be a powerful risk reducer, when used in the right context and time. Dramatic reductions in the cost of hardware and software have made powerful factory flow simulations relatively easy to conduct. NOTE: In today’s environment, all new or proposed facility changes should first be modeled in the computer.

· Civil-Military Integration: As the defense-related market has declined, and the defense-related industrial base has correspondingly shrunk, there has been a growing drive to move away from relying on “military-peculiar” requirements 

that force products to be made in unique, therefore expensive, manufacturing facilities. Instead, the intent has been to obtain as many products as feasible from companies that can produce them using “5 Ms” resources that are identical (or are similar in most aspects) to those resources used for their commercial customers. This is the essence of “civil-military integration.” The assumption is seductively simple: because the overhead costs associated with developing and producing the products will also be spread among the much larger commercial and consumer customer bases, that this combined with competition will keep the prices of such products much lower, and the quality and delivery schedules acceptable. Some of the major risks with this approach include: obtaining priority for military orders, when defense is only a small, “low dollar value” segment of the customer base; the commercial companies often do not create products that can meet “worldwide, short notice” performance, for extended periods of extreme operations; the commercial producers want to sell their “latest” product, and so do not always want to sustain their “old” product (or readily provide DoD customers the knowledge or ability to sustain it) over the long life cycles often faced for DoD systems; the commercial companies do not usually wish to allow detailed knowledge of their operations, and there are often physical and functional incompatibilities between commercial systems made by competing companies. 
· Single Process Initiative: The Single Process Initiative is a block change to management and manufacturing requirements of existing contracts on a facility-wide basis, to unify management and manufacturing requirements within a facility, wherever such changes are technically acceptable to the government. It allows the replacement of multiple government-unique management and manufacturing systems with common facility-wide systems in order to, in the long run, reduce the costs to both DoD contractors and the DoD. 
· E-Commerce: The rapid expansion of the World Wide Web and the Internet in general over the last decade—combined with the ever-growing capabilities of software-based record-keeping, operations and management tools—has spawned the creation of the “e-” capabilities, both in business and technical functions. Enterprise Resource Planning (ERP) management information systems, Business to Business/electronic interactions, and other electronic-based item tracking and communications systems, are enabling much more detailed understanding of manufacturing activities and are enabling “near real-time” world-wide supply chains. The contractor still must have a true understanding of the physical capabilities of his manufacturing and distribution systems.

· Diminishing Manufacturing Sources/Out of Production Parts (DMS/OP): Also known as Diminishing Manufacturing Sources/Material Shortages (DMS/MS). The DMS/MS is the loss or possible loss of manufacturers or suppliers of items and includes shortages of raw materials. The DMS/MS Obsolescence can occur in any phase of a program, from the design phase through post-production, and has the potential to severely affect the program/end item in terms of schedule and life cycle cost. It is not only detail parts, it includes material obsolescence which may occur at the part, module, component, equipment, or other system indenture level.

The four key DMS/MS Resolution Steps are:
· Identification/Notification 

· Case Verification 

· Case Analysis including Proposed Resolution Alternatives 

· Resolution Selection and Implementation 

· International Manufacturing Partnerships: Entering into a joint international program where some or all components are to be produced out of the Continental  United States (CONUS) brings additional manufacturing, production, security challenges and technical difficulties. Simple problems with simple solutions are now magnified by several magnitudes due to the differences in processes, culture, language, manufacturing share, drawing conventions, English / Metric units, etc. 
III.  Production Readiness Review Checklist

A.  Product Design


1.  Areas of Concern

· What exit criteria have demonstrated the achievement of a practical and producible engineering design? Which future milestones are scheduled?

· Describe your formal producibility process. What, if any, feedback communication loops are built in? Provide written system description/procedures. Is producibility a formal design requirement?

· Who arbitrates and makes the final decision concerning product design?

· Historically, what components or subsystems have created producibility issues?

· Provide the producibility plan, any analyses, as well as producibility suggestions, checklists, etc., that are used on subject program.

· What documentation exists to show trade-off analysis for producibility, decision making criteria, and decisions made?

· Incomplete portions of the design are identified and do not introduce significant risks to production.

· Describe the company engineering change process. Which functional elements can generate change requests? Who is responsible for tracking open changes through implementation?

· Identify any part of the design that has not stabilized. When will the production baseline be established for the overall system?

· What methods are used for monitoring subcontractor’s change control?

· Will the aggregate of product design satisfy system design specifications?

· Do the design specifications reflect the user requirements?

· Has the design considered maintainability issues?

· How are interfaces controlled?

· Are design and manufacturing personnel co-located either physically or digitally?

2.  Metrics

· Has design activity stabilized? Provide statistics of the monthly change activity for the past 12 months and a projection for the future 12 months.

· How has manning changed for engineering? Is it on schedule and will it be sufficient to support forecasted change activity?

· What are the ages of engineering changes, i.e., how long is it taking to have Engineering Change Proposals (ECPs) implemented?

· To what extent is the technical data package (TDP) complete and accurate?

B.  Plant Facilities, Production Equipment, Test Equipment, and Tooling

1.  Areas of Concern

· How is the physical security of the facility ensured?

· Plant capacity is adequate for the required production rate, taking into consideration other production efforts.

· The TDP will permit competitive acquisition and domestic and foreign co-production, where appropriate.

· Standardization has been accomplished in the design to optimize economies derived from the use of standard components, parts, materials, and processes.

· Critical and scarce materials are used only where dictated by required performance, and such use is compatible with established DoD priorities and allocations.

· Alternates for critical materials or processes are identified in the design.

· Production cost projections have been made and well supported.

· Metric design has been used where it enhances cost effectiveness standardization, supportability, or interoperability. Metric design is DoD policy.

· How are the design priorities communicated to subcontractors?

· Does the engineering drawing release schedule support the production schedule? How does it tie into the master schedule?
· Are production facilities adequate to support rate production? How were requirements established? Verified? Have additional requirements been identified/projected?

· Will subject program share facilities with another program? Explain.

· If new equipment is necessary, is its installation and start-up compatible with production needs? Have schedules been incorporated into the production plan? Provide acquisition/installation schedules for review.

· Is rearrangement of any facilities/tooling necessary to support rate production? If yes, when is it scheduled to be accomplished? Has it been modeled?

· What are the manufacturing flow times for in-house functions such as assembly, test, and inspection? How has the plant layout been optimized to achieve the necessary flow times to support rate production? How has idle time minimized?

· How does the manufacturing flow plan keep tooling changes, machine set-ups, and adjustments to a minimum? Have material/product flow diagrams been accomplished?

· Explain plans for incoming storage, material movement, finished stores, work in process stores, etc. 

· Is modeling and stimulation used to plan and improve work flows and facility layouts?

2.  Metrics

· Computer simulations of actual and projected factory layouts and material flows have been conducted.

· Production bottlenecks have been identified either through historical data or by simulation. How will bottleneck problems be resolved?

C.  Producibility/Integrated Product and Process Development (IPPD) Practices 
Determine the effectiveness of contractor approaches toward integrating manufacturing issues into the design/development process; incorporation of production quantities, rates, and schedules into design decisions; early identification and trade-offs concerning special materials, special processes, unique handling/inspection requirements; evaluation of special tooling, test equipment, fixtures, gages, and jig requirements; precision tolerance requirements or unique manufacturing requirements; use of CAD/CAM and Computer-Aided Engineering (CAE).

1.  Areas of Concern

· Are design drawings previewed for producibility with feedback on problems early in design?

· Can the Engineering, Quality, and Manufacturing team members make engineering, quality and design manufacturing decisions?

· Does the contractor have an IPPD process?

· Are designs evaluated to evaluate their impact or manufacture processes?

· Is design engineering aware of manufacturing processes capabilities and procedures? How are design engineers trained in manufacturing processes and capabilities?

· Is there a method to test the engineering bill of materials against the manufacturing bill of material?

· Does the contractor’s system identify overly optimistic program system schedules?

· Does the contractor’s system maximize the use of standard parts (Commercial Off-The-Shelf (COTS)) in designs?

· Does the contractor system maximize the use of company internal design items (parts, design practices, material, etc.)?

· Does the contractor system reevaluate the manufacturing cost and schedule impact as the design becomes firm?

· How are make/buy decisions incorporated in the design process?

· Are long lead items adequately identified? 

· Are foreign dependencies identified? What are they?

· Does the contractor possess a standard, disciplined drawing system? Are all drawing systems consistent?

· How does the contractor perform tolerancing? Does this follow generally accepted engineering practices? Is tolerancing performed in conjunction with variation reduction?

· How are interfaces controlled?

· Are drawings correct, current, provide enough data, and delivered on schedule?

· Are there any highly process-dependent operations, such as welding and composite lay-ups, being used? How will they be managed? How much experience does the contractor possess in these areas?

· Does the contractor have a variation reduction plan that utilizes Statistical Process Control and Designed Experiments? 

· Does the contractor identify key characteristics? How? How are they communicated to the shop floor and subcontractors? See Appendix D.

2. Metrics

· Decreasing number of formal engineering changes to released drawings due to error and omissions. 
· Low and/or decreasing number of liaison engineering calls.

· Drawings are released on schedule.

· High level of accuracy/completeness of Bill of Materials (BOMs) vs. drawings.

· High level of accuracy/completeness of BOMs vs. work instructions.

· Cost growth of manufacturing estimates is tracked and within contract costs as the design matures.
· Number of changes due to design, drafting, omissions, and tolerance are tracked.

· Total liaison calls written against drawings.

· Total liaison calls generating changes.

· Number of type I engineering changes.

· Reduction in piece part count.

· Reduction in number of interfaces.

· Reduction in number of manufacturing processes.

· Reduction in number of “special call-outs” found on drawings.

· Reduction in types of parts.

· Reduction in the number of manufacturing processes.

· Drawings are released on schedule.

· Insufficient CAD/CAM/CAE resources.

· Drawings are not coordinated and reviewed prior to release.

· Corrections not made to prior to release. 

· Design engineering decisions are not coordinated with manufacturing.

· Manufacturing decisions are not coordinated with design engineering.

· How well are Integrated Product Teams (IPTs) utilized? 

· The contractor’s system does not maximize the use of standard parts (off-the-shelf) in designs.

· Make/buy decisions are not incorporated early in the contractor’s design process.

· Long lead items are not adequately identified and ordered on-time.

· “Red-line” drawings found on the shop floor.

D.  Cost


1.  Areas of Concern

· Learning curves are based on desired cost savings rather than actual engineering/manufacturing achievements. Technological breakthroughs can not be mandated.
· Are manufacturing costs updated at product design reviews?

· Cost growth is not being updated by changes in requirements

· The contractor’s system does not reevaluate the manufacturing cost and schedule impact of changes.

2.  Metrics

· Declining total system cost. 

E.  Personnel


1.  Areas of Concern

· Are skilled production manpower available in sufficient numbers for the planned term of production?

· Necessary personnel training and certification are programmed into the contractor’s budget.

· Necessary personnel training and certification. 

2.  Metrics

· Personnel turnover rates.
· Personnel staffing levels.
· Overtime hours worked.
F.  Defense Priorities and Allocation System


1.  Areas of Concern

· Explain the company/corporate procedures and practices implementing the Defense Priorities and Allocation System (DPAS).

2.  Metrics

· Does the contractor and Contract Administration Services/Plant Representatives Office (CAS/PRO) understand DPAS requirements?

G.  Manufacturing Planning and Scheduling 

Determine the effectiveness of contractor pre-production planning activities such as: identifying requirements for equipment; facilities and plant layout; shop loading; capacity determination; resource needs and allocations; make-or-buy decisions; master and subsidiary schedules; time/costs trade-offs; critical path analysis; production control practices; release of orders to production visibility into manufacturing problems, parts shortages and backlogs; visibility into subcontractor production or delivery problems; production tracking and forecasting methods; material accountability; work-in-process, material routing and material handling.

1.  Areas of Concern

· A comprehensive, integrated production plan has been developed, and is in use. See Appendix C.
· Production schedules are compatible with end item delivery requirements.

· The nature and sequence of manufacturing methods and processes, together with associated facilities, equipment, tooling, and plant layout, represent economical applications of proven technology are consistent with quantity and rate requirements.
· Alternative production approaches are available to meet contingency needs.

· Drawings, standards, and shop instructions are sufficiently explicit for correct interpretation by manufacturing personnel. Provisions have been made for determining producibility and cost impacts of engineering changes introduced during production.
· Configuration management is adequate to assure configuration identification, control, and status accounting during production.
· Provisions have been made for determining producibility and cost impacts of engineering changes introduced during production.
· A production manager has been assigned the authority and responsibility for manufacture and delivery of the system, and the functional elements and staff of this manager’s organization has been identified. Policies and procedures have been documented.
· A management information system exists (Manufacturing Resource Planning II (MRPII), ERP) which provides the status of production, and sufficient visibility of problems to enable responsive managerial action.

· Does the contractor have single integrated bill of material used throughout the system?

· Are work order release schedules integrated with master manufacturing schedules?

· Is material release integrated with work orders?

· Is there a system that monitors the performance to the plan, identifies deviations, and changes as necessary?

· Are methods, work instructions, and routings adequately identified?

· Are all schedules fully integrated and compatible with the master program schedule, (e.g., shop production, work order release, tooling and, material)? Evaluate schedules by program and contractor as a whole for integration.

· Are the contractor’s internal audit practices and procedures designed to identify manufacturing management deficiencies and is an effective/timely corrective action taken?

· Who will be the key manufacturing managers? What are their specific responsibilities? How will they interface with other organizations outside manufacturing?

· Are schedules realistic?

· Are schedules defined in a way that allows for accurate statusing of manufacturing progress?

· Does manufacturing have adequate funds to build the product as designed?

· Are tooling and equipment maintenance and part replacement adequately defined?

· Are the required personnel skill mix identified and is appropriate training provided?

2.  Metrics

· Work Instructions completed on schedule.

· Percent of Work Instructions sampled that are in compliance with drawings and bills-of-material.

· Schedules are established for long lead items.

· Purchase Order (P.O.) release is consistent with need.

· GFE is identified and coordinated.

· Evidence of schedule integration throughout the Manufacturing Planning Process.

· Work instructions are complete and accurate.

· Work instructions are available when required on the shop floor.

· Capacity exists to manufacture initial and replenishment spares, including contingencies for high usage items during initial deployment.

· Operational support, test and diagnostic equipment have been developed and their state of production readiness will meet the system deployment schedule.

· Appropriate liaison exists between the DoD Component program manager’s office, the onsite government representative, and the contractor’s production organization.

H.  Production Control


1. Areas of Concern

· How does the production control/management system provide management with timely information to identify and control schedule deviations? Identify all major DoD production programs, rates, schedules, and priorities in this facility.

· Are any elements of the production control system automated? Provide copy of system description. Describe the scheduling system as part of the ERP.

· What status reports are provided to each level of management to give them schedule performance visibility?

· If a shortage/slippage exists, how is corrective action implemented?

· Show how lowest tier schedule impacts are tracked/traced through all tiers to master program schedule.
· For all schedules, what is the lowest tier that can make input into the master program schedule?
· Explain policy, procedures, authority, and channels of communications relative to all schedule changes.
· Explain the time phasing of all major tasks. Discuss assumptions and basis.
· Is the time phasing of all tasks on the master planning schedule(s) adequate? Does the production planning schedule correlate to the master planning schedule? How are changes in one transferred to the other? Through an automated or manual process. 
· Explain why total lead times from procurement to delivery of end items are realistic?

· How are GFE and contractor-furnished equipment (CFE) items properly identified, requisitioned and integrated at the proper time?

· What are the contractor’s procedures to identify bottlenecks? Identify all existing and anticipated bottlenecks. Explain the procedures to minimize or circumvent bottlenecks.

· How will actual production status be tracked against the planned schedule? Explain how production status is verified by the offerors program management. Explain how production status is verifiable by the Program Office.

· What methods will be utilized to identify problems/potential problems and/or delays?

· Is a master schedule supported by lower tier schedules developed for rate production? Describe schedule system.

· Is scheduling of starting and completion dates for materials and/or parts realistic, and does indicate properly established lead times? What are these estimates based on?
· Does the production scheduling minimize concurrency until all major development problems have been resolved?

· Are the productions schedules compatible with the tool make and repair schedules?

· Are there any known areas of risk in the schedule? If so, identify them. What are the plans to deal with the risk?

· Has a government-furnished property (GFP)/GFE list supporting rate production been developed and fully integrated with the Production Plan?

· Will the GFP/GFE requirements be identified to the government in a timely manner (lead times for items taken into account)? How?

· How is GFP/GFE accepted and controlled? Tracked? Maintained?

· Have the entire subject program GFP/GFE requirements been screened against GFP/GFE assigned to other programs/contracts?

· How is defective GFP/GFE identified and processed?
· Does the contractor have a current Production Plan? Review for content and accuracy. See Appendix C.
· Are there any other defense or commercial programs in the same facility competing for resources?
I.  Manufacturing Management

           1.  Areas of Concern

· Provide a list of all current formal and informal policies and procedures relative to manufacturing organization, manufacturing management, manufacturing operations, production control, industrial engineering, manufacturing engineering, manufacturing cost, estimating/cost control, etc.

· Will any of the above be significantly changed prior to or during subject contract/program? If yes, define the areas of change and the anticipated advantages and disadvantages of each.

· Have previous reviews/surveys been conducted by the government, contractor internal staff, or outside consultants within the past two years? If yes, provide a list of all reviews pertinent to manufacturing and show the reviewing activity, date(s) of review, subject matter, major recommendations and the actions taken on these recommendations.

· Explain policy, procedures, authority, and channels of communication relative to engineering changes, make-buy changes, and manufacturing process change.

· How will the customer be involved in the approval/disapproval of engineering changes, make-buy changes, and manufacturing process changes?

· Does a MRPII or ERP system exist? Explain the overall Management Information System (MIS) and subsystems and provide examples of output data and reports that are used as management tools.

· How is the buying command and parent company (or equivalent) advised of production progress/problems?

· To what extent did manufacturing/production participate in hardware and software design reviews, logistic reviews, system tests, and demonstration?

· Have results of technical reviews and the production impact of unresolved problems and risk been assessed? What steps have been taken to minimize risks?

· Have there been any PRRs on other programs and what were the results?

2.  Metrics

· Program office should meet with CAS/PRO personnel to discuss the above issues.

· Does this program have a DCMA Program Integrator (PI) and who is it? PMO personnel should consult with the PI regularly.

J.  Work Instructions


1.  Areas of Concern

· Work Instructions are complete and accurate.

· Work Instructions are available when required on the shop floor.

· The contractor is not complying with internal scheduled commitments.

· There is no work around procedures established for high-risk items.

· Methods, work instructions and routings are not adequately identified.

· Methods and work instructions are not compatible with engineering drawings.

· Workmanship standards are not defined and in place (pictures, drawings, models).

2.  Metrics

· Work Instructions completed on schedule. 

· Percent of Work Instructions sampled that are in compliance with drawings and bills-of-material.

K.  Material


1.  Areas of Concern

· Is planning adequate to ensure that materials are available to support production?

· Schedules are established for long lead items.

· P.O. release is consistent with need.

· GFE is identified and coordinated.

· The contractor does not have a single integrated bill of material used throughout the system.

· Work order release schedules are not integrated with master manufacturing schedules.

· Material release is not integrated with work orders.

· Cycle items are not valid.

· How is non-conforming product kept separate from conforming product?

2.  Metrics



· High-levels of raw materials, finished product and work-in-progress indicate a “just-in-case” inventory system. Excess inventory may be concealing problems in the manufacturing process. Material costs now greatly exceed direct labor cost, and should be evaluated accordingly.

L.  Tooling/Test Equipment


1.  Areas of Concern

· Is tooling adequate and available to support production rate?

· Tool orders released on time?

· Government-furnished tooling identified and coordinated.

· Tools issued are fit for use.

· All production tooling is not identified.

· The capacity resource planning procedures and practices are not designed to determine the required mix of material, men, machines and facilities.

· Workmanship standards are not defined and in place (pictures, drawings, models).

· Tooling and equipment maintenance and part replacement are not adequately defined. 

· There is no plan to manage special tooling and test equipment.

· Have plans been made to assure that test equipment requiring modification or purchase will be available on time? Has a master test equipment schedule been established? Does it assure that test equipment used for various programs is available to this program when needed? Is it integrated into the master program schedule?

· Has a Master Tooling Schedule been established? Does the tool availability meet production line need dates?

· Have tooling types and quantities been identified for the first unit, low rate, and maximum rate production?

· Does the tooling plan start dates coincide with engineering release dates?

· Does the tooling plan identify tool design start and completion dates as well as tool fabrication start and completion dates

· What is the durability of tooling? What is the break between soft and hard tooling?

· What procedures are established to control tooling?

· Are tools kept current with engineering changes? How?

· What risks are associated with tooling or test equipment (long lead times, throughput, etc.) that could affect schedule or delivery? What plans/procedures will be or have been utilized to minimize such risks?

· Are the capabilities of new equipment and software proofed off-line?

2.  Metrics

· Percent of tools sampled complying with maintenance and calibration requirements.
 

· Percent of tools/test equipment tool orders released vs. schedule.


· Percent of tools delivered vs. delivery schedule.

· Percent of GFE line items delivered vs. delivery schedule.
M.  Work Measurement

1.  Areas of Concern

· The contractor does not use recognized engineering techniques to establish standards.

· Changes in design are not implemented on the shop floor in a timely manner.

· Cycle times are not revised to reflect actual manufacturing time.

· Out of station work is not controlled.

2.  Metrics


· Although standard hours are important, most costs in production today are found in materials, especially, purchased subsystems. Given limited resources, the government team should focus first on the effective use of materials and the contractor’s supply chain.

N.  Schedule Performance

1.  Areas of Concern

· The contractor does not report, analyze and take corrective action on scrap, loss, rework and repair to minimize impact to cost and schedule.

· The contractors scheduling does not assure that all required tools, materials, operating instructions and drawing are available prior to release of work orders.

· The contractors reporting system does not adequately forecast potential schedule problems and report to the customer.

· The contractor does not meet contractual delivery requirements.

· The contractor is not complying with internal scheduled commitments.

· The use of overtime is not planned, approved and judiciously applied. 

· Subcontractors/vendors are not supplying deliverable in a manner that supports the production schedule.

· Delinquency notifications and revised delivery dates are not timely and accurate.

· Changes in design are not implemented on the shop floor in a timely manner.

· Cycle times are not revised to reflect actual manufacturing time.

2.  Metrics

· Out-of-station work is present. Out-of-station work costs 3X-10X that of in-station work.
· Contractor’s Milestones are being met.

· Interim milestones are being met.

· Minimum out-of-station work arounds.

· Work starts on time.
· End item delivery vs. contract schedule.

· Actual delivery vs. contractor internal schedule.

· Internal production control schedules are applied where applicable (Program Evaluation Review Technique (PERT), Line of Balance (LOB), Critical Path Method (CPM), etc.).

· Past-due start days.

O.  Vendor Delivery


1.  Areas of Concern

· Is material and purchased components available on time for manufacturing and assembly?

· The contractor does not meet contractual delivery requirements.

· Where scheduled variances exist, the contractor does not take corrective action.

· Subcontractors/vendors are not supplying deliverables in a manner that supports the production schedule.

· Performances records are incomplete for units shipped vs. those with part shortages.

· Delinquency notifications and revised delivery dates are not timely and accurate.

· Cycle times are not revised to reflect actual manufacturing time.

· There is no supply chain management process.

· There is no approved parts process.

2.  Metrics

· Low vendor delivery delinquencies.
· Vendor/deliveries vs. schedule (dollars and/or numbers).
· Percent on time deliveries (dollars and/or numbers).
P.  Scrap, Rework and Repair (SRR)
1.  Areas of Concern

· The contractor does not have a method to determine true first pass yields.
· Is the contractor properly identifying all scrap, rework, and repair and taking corrective action to preclude reoccurrence
· The contractor does not report, analyze and take corrective action on scrap, loss, rework and repair to minimize impact to cost and schedule.

2.  Metrics

· Decreasing Material Review Board (MRB) actions.
· Decreasing Scarp Rework and Repair cost and labor hours.
· Percent scrap labor hours/costs.
· Percent rework labor hours/costs.
· Percent repair labor hours/costs.
· Percent of acceptable inspection attributes, hardware, and/or manufacturing hours first time through process (first run yield).
· Number of MRB documents for hardware deficiency.
· What is the true first pass yield for the system or components?

· What are the defects per million opportunities?

· What is the contractor’s cost of quality?
Q.  Industrial Engineering


1.  Areas of Concern

· Describe the responsibilities of the Industrial Engineering (IE) Division/Department and how IE interfaces with other functional elements such as engineering, manufacturing engineering, factory fabrication/subassembly/final assembly/test, etc.

· Are there documented procedures requiring IE to evaluate the manloading and tasks of the production functions?

2.  Metrics

· Are basic principles such as the “6Ss” being used? See Figure 3.  
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R.  Manpower/Training/Labor Relations


1.  Areas of Concern

· Is available production manpower sufficient to support subject contractual effort with other programs?

· Have factors such as training, vacations, down time, etc., been considered?

· Identify the average percentage and length of vacancies in the manufacturing areas. What is the rate of turnover and absenteeism rates for direct labor personnel by function/cost center during the last three years?

· Is there a source of manpower available to support any potential production rate increases? What are the potential sources?

· What are the provisions for training and certification of personnel?

· How many people will require the training? When will the training take place and what is its duration?

· Are there any critical or special skills needed that are currently unavailable in-house? What are the plans to develop those skills or services elsewhere?

· How many labor/management agreements currently exist? At major subcontractors? When do they expire?

· What functional areas are represented (machinists, assemblers, engineers, etc.) and how many people are affected by each area?

· How many strikes or walk-outs have occurred during the last three years? How were they resolved? What were the durations of these strikes/walk-outs?

· Is an off-line productivity center available for operator training and retraining? Is “hands-on” training included in formal training programs? Are production personnel trained using proof of manufacturing models in an off-line productivity center?

· How many employees are reservists in the Armed Forces who may be subject to recall to active duty?

S.  Quality Assurance


1.  Areas of Concern

· What is the facility’s Cost of Quality?
· The quality assurance function is organizationally placed and structured to permit independent and objective judgments.

· The quality assurance organization is a participant in the production planning and facilitation effort.

· ISO 9001 compliant? Third party ISO 9001 registration is not a DoD requirement. See Appendix B, reference Manufacturing-Related Excerpts from the Defense Acquisition Guidebook, Chapter 4, Systems Engineering
· Are parts/system reliability being demonstrated? How?

· Have there been failure trend analyses? Is there a failure analysis laboratory? Has the reporting process been effective? Is Environmental Stress Screening (ESS) being used?

· Key characteristics and key manufacturing process have been identified. (This is not a DoD requirement) See Appendix B, reference Manufacturing-Related Excerpts from the Defense Acquisition Guidebook, Chapter 4, Systems Engineering.
· Who are and who will be the key quality assurance (QA) managers in the organization? Describe their specific responsibilities and how they interface within the QA organization and also with program management, manufacturing/production, engineering, purchasing, and other functions outside the QA organization.

· Provide a listing of all current formal and informal policies and procedures relative to the QA function.

· Will the QA organization and/or QA policies and procedures be significantly changed prior to or during subject contract/program? If yes, define the areas of change and the anticipated advantages and disadvantages of each change.

· Does the quality organization manager have the authority and organizational freedom to require the responsible functional element to eliminate the cause of deficiencies? For subject program, who will he report to?

· Does the contractor have a system for training and updating the skills of the QA work force? Are the contractor’s internal audit practices and procedures designed to identify quality System deficiencies, and are there a requirement for prompt correction action?

· Do the contractor’s procedures provide for collection and use of quality costs data as apart of managing the quality organization and between the quality organization and other organizations?

· Do the contractor’s procedures provide for Hardware Quality Audits? What has been the result of these audits?

· Have previous reviews/surveys been conducted by the government, contractor internal staff, or outside consultants within the past two years? If yes, provide a list of all reviews pertinent to QA and show the reviewing activity, date(s) of review, subject matter, and major recommendations.

· Is there a company Quality Improvement Strategy (QIS)?

2.  Metrics

· Declining system costs.
· Declining defects.
· Declining inventory levels.
· Decreasing cycle times.
· Increasing first-pass yields.
· Obtain DCMA PRO inputs on past performance.
T.  Supplier Quality Assurance


1.  Areas of Concern

· How does the contractor’s Quality System provide for receiving inspection of suppliers’ material, products, and computer software?

· How does it provide for objective evidence/data to be used for adjusting the extent of receiving inspection? How are statistical methods used?

· How does it provide for untested products and raw materials to be identified and segregated from those who tested and approved?

· How does it provide for suppliers to maintain complete and effective control of registered/critical components and qualified products?

· What method is used to assure effective and economical source inspection?

· How are requirements for Hardware Quality Audits communicated to subcontractors and critical suppliers?

· How does the Quality System assure supplier functional testing will be done in accordance with specification, technical order, drawing, or contract?

· What method is used to assure that the suppliers’ quality systems comply with the quality requirements of the subcontracts/purchase orders?

· Describe the company supplier Quality Rating System.

2. Metrics

· Declining defects.
· Declining subsystem costs.
· Declining cycle times.
U.  Metrology/Variation Reduction


1.  Areas of Concern

· Does the contractor have an effective metrology and calibration system for standards, measuring and test equipment? Are American National Standards Institute (ANSI) metrology standards used for gauge repeatability and reproducibility?

· How does it assure that certified measurement standards, gauges, testing, and measuring equipment are available and used?

· How does it provide for measuring and test equipment, including personally-owned tools when authorized, to be recalibrated on a regular basis and the results documented?

· How does it assure that calibration of the contractor’s primary or reference standards are traceable to the National Institute of Standards and Technology (NIST)?

· How does it provide for the calibration system to be coordinated with the contractor’s inspection system or quality control program?

· How does it assure the contractor reviews the request for proposal or contract to identify and report to the contracting officer, any inability to perform any unusual or state-of-the-art measurement requirement?

· How does it assure tooling, which is used as a media of inspection, be proven for accuracy before use and reinspected after adjustment, replacement, or repair?

· What procedure is used to analyze calibration results of production tools to establish necessary calibration/recalibration intervals?

· Have critical calibration/alignment features been identified for operation? For repair?

V.  Software Issues

1.  Areas of Concern

· At what level are you as a software developer as defined by the Software Engineering Institute (SEI) Software Capability Maturity Model (SW-CMM)? How was it determined? Explain how your internal software standards are generated, documented and controlled. Identify the software engineering methodologies (standards and procedures) applied by your software organization.

· Describe your approach to estimating software development costs and schedules. What parametric model(s) are you using? Is software tracked under an earned value methodology? If not, how (and how often) is it tracked at the program management level?

· What is the state of the Software Development Plan (SDP)? Has it been submitted for approval to the acquirer? What is your approach to updating the SDP (frequency, criteria, etc.)? Are software configuration management, test, and quality assurance planning covered in the SDP? What, specifically, is the software discrepancy and corrective action process?

· Identify all software subcontractors’ and the documentation you require from them. How do you manage your subcontractors (subcontractor SDP, on-site personnel, reviews, etc.)?

· Explain how you manage software releases, updates, and test planning. Is any of your software company proprietary? If so, how will you satisfy the governments’ rights to technical data/software provided for in the contract clauses? Is it possible for a subcontractor to deliver software proprietary data legend? If so, how will you satisfy the government’s rights to data requirements?

· What language(s) is the software written in? Are you enforcing a style standard/guide for the language(s) used?

· Identify the software development tools you have/or are using on the program. How are they integrated into your software development environment? Do you have a backup contingency plan? How are you supporting these tools? How are the tools qualified and controlled? Are they deliverables?

· Are you imposing “independent” verification and validation on your software development activities? If so, who is performing it and what is their relationship to the software development organization?

2.  Metrics

· Software Progress (actual vs. plan).
· Problem/Change Report Status.
W.  Non-Conforming Materials


1.  Areas of Concern

· Does the contractor Quality System provide for the identification, segregation, control, and disposition of nonconforming materials? 

· How are non-conformances prevented from recurring?

2.  Metrics

· Declining non-conformances.
X.  Manufacturing Processes and Control

1.  Areas of Concern

· Does the contractor have a method to determine “true” first-pass yields?

· Does the contractor report, analyze, and take corrective action on scrap, loss, rework and repair to minimize impacts to cost and schedule

· Does the contractor use statistical process control in controlling manufacturing processes? Does the contractor conduct process capabilities studies to determine process limitation?

· Are material review board actions analyzed to highlight producibility problems?

· Are work instructions current, clear, sufficiently detailed, continuously reviewed, and traceable to approved drawings and specifications?

· Are the changes in design implemented in the shop floor in a timely manner?

· Are cycle times revised to reflect actual manufacturing time?

· How is out-of-station work controlled?

· How adaptable is the manufacturing system to changes created by program requirements, and technology?

· Are manufacturing cycle times valid?

2.  Metrics

· Processes are not capable and not in-control.

· Out-of-station work is not controlled.

Y.  Manufacturing Stress Screening


1.  Areas of Concern

· What is the status of reliability testing on components scheduled for production?

· How is the time required for screening incorporated into the manufacturing plan

· What special tooling/test equipment is needed for the screening?

· Is appropriate Environmental Stress Screening being employed?

Z.  Subcontractor Management and Selection


1.  Areas of Concern

· Has the prime contractor flowed down the DPAS priority ratings to subcontractors and assured that the requirement has been passed on to lower tier vendors/suppliers? To other company divisions?

· Does the prime contractor have a system that adequately controls subcontractors, vendors, and other company divisions?
· Are there procedures for identifying material needs, lead times, and delivery schedules? How are these integrated into the production planning effort?
· What criteria are utilized to determine the capability/capacity of subcontractors and critical vendors/suppliers?
· Identify the major/critical subcontractors/vendors for this program.
· Are subcontractor/vendor delivery schedules compatible with production schedules?
· How will you assure that subcontractors and vendors will meet the established schedules? Have you contracted with the vendors and subcontractors before and what was their delivery performance.

2.  Metrics

· Integration of subcontractor schedule into integrated Master Schedule.
AA.  Manufacturing Technology


1.  Areas of Concern

· Describe your Mantech and provide current Mantech program status. Is it on schedule?
· Describe what impacts the Mantech program will have on the Production program (i.e., engineering change rate, reliability growth pattern, manufacturing yields, scrap and rework, software readiness, etc.).
· Can the production program schedule be met with Mantech? If no, explain.
· List areas where production and schedule program risks will be reduced with the incorporation of Mantech

· List areas where production program and schedule risks will be increased with the incorporation of Mantech.
· List new manufacturing technologies for this program. How will these processes be proofed and characterized? 
· How does the advanced technologies group interface with methods engineering?
BB.  Low Rate Initial Production (LRIP)


1.  Areas of Concern

· Has the LRIP work effort resulted in: (from DoD 5000.2 Change 1, January 1, 2001)

· Completion of manufacturing development in order to insure adequate and efficient manufacturing capability?
· Production of the minimum quantity necessary to provide production in figure or representative articles for initial operational test and evaluation (IOT&E)?
· The establishment of an initial production base for the system?
· Preparation to permit an orderly increase in the production rate for the system, sufficient to lead to full-rate production upon successful completion or operational (and live five, if applicable) testing?
· Have deficiencies encountered in testing prior to Milestone C been resolved prior to proceeding beyond LRIP and any fixes verified in IOT&E?
· Are LRIP items “production representative”? How closely do LRIP rates/quantities and processes approximate those of full-rate production? Will LRIP items accurately replicate test results using full-rate items?
CC.  Modeling and Simulation


1.  Areas of Concern

· Is CAD/CAM use dictated by corporate policy?

· Does a formalized training program exist for introducing engineers to CAD/CAM?

· Is a common and up to date database available containing parts and materials information as well as design engineering information?

· Is CAD/CAM oriented to support all product lines?

· Is CAD/CAM included in overall corporate modernization strategy?

· Are a well-defined set of objectives in place and being documented at the beginning of the simulation study?

· Does the contractor communicate with the decision-maker (or the client) on a regular basis?

· Is there an apparent lack of knowledge of simulation methodology and also of probability statistics?

· Has does the contractor specified an inappropriate level of model detail?

· Does the contractor have a good method in place to collect good system data?

· Does the contractor believe that easy-to-use simulation packages require a significantly lower level of technical competence? (It is not. These activities require a significant amount of technical competence and experience.)

· Is the contractor using animation appropriately to both simulate and debug model?

· Has the contractor appropriately used the probability distribution function vice the mean value?

· Has the contractor used the correct probability distribution?

· Has the contractor conducted a proper output-data analysis?

2.  Metrics

· Are individual terminals available for each design engineer?

· Are interactive graphics terminals provided for groups of engineers?

· Does a common database exist that includes the entire plant operation?

DD.  Product Data Management (PDM)

1.  Areas of Concern

· Are design and status information updated in real-time?
· Are Product Data Management (PDM) processes and software used to manage engineering design information through the transformation from prototype design to in full production?

· How integrated is PDM with other software and in CAD, Engineering Document Management (EDM), Document Management, Free-Text Databases, Manufacturing Resource Planning (MRP) and Workflows/Groupware?

· How is data transmitted on the Internet kept secure?

· Is there a Common Engineering Database?

· Is digital data accessible to all corporate users who have the need? Is information segmented so users can access only the data they need? Can appropriate PMO personnel access the database? 
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                        CONDENSED

                   GAO/NSIAD-85-34

COMPTROLLER GENERAL'S

REPORT TO THE CONGRESS

WHY SOME WEAPON SYSTEMS ENCOUNTER PRODUCTION PROBLEMS WHILE OTHERS DO NOT: SIX CASE STUDIES

NOTE: This is a condensed version. The referenced pages apply to the complete report.

D I G E S T 
For many sophisticated weapon systems, the period after they begin production has proven to be as difficult as developing the weapon. Cost growth and late deliveries stemming from problems on the production floor have consistently impeded attempts to field new equipment. The additional time and money needed to produce the desired quantities of weapons routinely frustrate the budgeting and planning process. (See p. 1.)

The General Accounting Office (GAO) reviewed six weapon systems in depth to illuminate some causes of early production problems and to outline actions which could help minimize their occurrence in future programs. The programs reviewed were the Army's Copperhead projectile and Black Hawk helicopter, the Navy's High Speed Anti-Radiation Missile (HARM) and Tomahawk cruise missile, and the Air Force's F-16 fighter and Air-Launched Cruise Missile (ALCM). Development and procurement costs for these weapons shortly before the review began totaled over $70 billion. GAO's detailed work was conducted between January 1983 and January 1984. (See pp. 5 to 8.)

WEAK PREPARATIONS DURING DEVELOPMENT

LED TO PROBLEMS IN PRODUCTION
The Department of Defense's (DoD) policy regarding production management states that production risks should be identified as early as possible, beginning with the first stages of development, and that these risks shall be reduced to acceptable levels before a production decision. The policy also states that production engineering and production planning should be done throughout full-scale development; voids in production technologies should be identified and addressed; and before proceeding into production, contractors should demonstrate the capabilities to produce within cost and schedule. Systems are prepared for production through a myriad of actions, which build continuously from the initial design until full production rates are obtained. (See pp. 2 to 5.)

In varying degrees, production preparations for the Copperhead, the Black Hawk, the Tomahawk, and the HARM programs were sporadic and under funded and were largely compressed into the late stages of development and early production. As a result, these weapons encountered significant difficulties when production was attempted, which resulted in increased costs, delayed deliveries, and slower attainment of higher, more efficient production rates. On the other hand, production preparations for the F-16 and the ALCM were thorough and timely. Consequently, these two weapon systems entered production without delay and major cost increases. (See pp. 9 to 16 and 20 to 27.)

CONDITIONS OF THE DEVELOPMENT PHASE

STRONGLY INFLUENCED PRODUCTION PREPARATIONS
Several conditions of these weapons' development phases directly affected the manner and thoroughness of their production preparations. These were:

—
whether pressures to achieve technical performance requirements dominated the development phase,

—
whether sufficient program management attention and staff resources were devoted to production concerns, and

—
whether funding and quantity stability permitted early and serious consideration of production matters during the development phases. (See page 16 and pp. 30 to 41.)

THE COPPERHEAD AS AN EXAMPLE
The Copperhead illustrates the relationships between production experiences, production preparations, and factors influencing the preparations.

Production planning was started nearly two years after full scale development (EMD) began. By that time, the basic projectile design had already been established, leaving little room to introduce changes in the interest of producibility. Several untried production processes were not studied to see if they could produce components meeting specifications. Efforts to demonstrate production capabilities took place primarily after the production decision. Only one manufacturing technology project was completed by the time production began. Rather than phasing in production tooling and equipment gradually, all the tooling and equipment required for the full production rate of 700 projectiles per month were purchased up front. (See pp. 24 to 27.)

The Copperhead experienced significant production difficulties as a result of having to demonstrate most of its production capabilities in the production phase. For example, the process used to strengthen the projectile's steel control housing did not work as planned and required an additional machining process, among other measures, to produce the housing correctly. This was a new process which was not tried before production.

As a result of these and other production difficulties, actual manufacturing labor hours exceeded estimates by 50 percent. The contractor was able to deliver only about half of the 2,100 projectiles required under the first production contract. Unit procurement costs during the first years of production grew from $21,700 to $33,300 per projectile in constant fiscal year 1983 dollars. (See pp. 10 to 11.)

Key conditions during the Copperhead's development prevented production preparations from being more effective.

First, the Copperhead was a technical challenge--its sophisticated electronics and optics had to withstand the tremendous pressures of cannon launching. Technical concerns associated with this complexity and related technical problems, combined with the fact that the program's success depended on the projectile's technical performance, drew attention away from longer term production concerns.

Second, total planned production quantities dropped which led to a significant drop in peak production rates. Although 700 units per month had been planned throughout most of development, rates did not exceed 233 units per month through the end of 1984. This lower rate has proven inefficient for the sophisticated tooling purchased for much higher rates. Also, cost growth due to technical problems and funding delays reduced the number of projectiles built for testing and contributed to the low level of funding available for production preparations.

Third, according to representatives from the Army and contractor program offices, there were not enough production engineers during the development phase to properly prepare for production. (See pp. 33 to 38.)

MORE FAVORABLE CONDITIONS ENABLED A SMOOTHER

TRANSITION TO PRODUCTION IN THE F-16 AND ALCM
While neither the F-16 nor the ALCM program has been free of problems in production, both programs met delivery schedules and built up to peak production rates as planned. (See pp. 15 and 16.)

Features of the F-16's and ALCM's development enabled a more balanced treatment of near-term technical concerns and long-term production concerns. These gave rise to strong production preparations by DoD and the contractors which reduced major production risks in development and met DoD's requirements for timeliness and thoroughness. Both programs experience fewer technical difficulties than the other systems and had stable funding and production quantities, as well as production-oriented program offices at the service and contractor levels. Each program had sufficient resources to provide for substantial demonstration of production capabilities during the development phase.

Perhaps the key feature of the F-16 and ALCM programs was that each had unusual characteristics which provided the stimulus and proper environment for good production preparations. The goal of the F-16 program was to develop a low cost fighter. The low cost emphasis enabled the prime contractor to avoid risky design features and to develop a design which did not outstrip existing production capabilities. Further, once established, the design remained unusually stable due to the participation of four European countries in the program, which had to agree on any design changes.

The ALCM enjoyed the top national priority when the B-1 bomber program was first canceled. Consequently, strong emphasis was placed on meeting the fielding date and achieving the peak production rate on time. This was complemented by the competition between two contractors during ALCM's full-scale development, which stressed demonstration of production capabilities as well as technical performance. (See pp. 31 to 33 and pp. 37 to 40.)

PRODUCTION READINESS REVIEWS CAN BE USED

TO HELP MANAGE PRODUCTION PREPARATIONS
How production readiness reviews--formal examinations required by DoD to assess whether a weapon is ready for production--were employed also distinguished the F-16 and ALCM from the other weapons reviewed. In these two programs, such reviews were conducted regularly during development; each review marked progress to date and identified areas for more work. In this manner, the reviews became tools for managing production preparations and facilitated reducing production risks.

In other programs, production readiness reviews were not begun early enough or conducted regularly to help manage production preparations. (See pp. 27 to 29.)

REVISED DOD POLICIES SHOULD IMPROVE

PRODUCTION PREPARATIONS IN FUTURE PROGRAMS
The DoD has taken an important step toward better preparing weapons for production in the form of two directives signed by the Secretary of Defense in January 1984. Together, they call for the balanced treatment of production preparations with other technical demands during development, increasing the consideration given to production preparations at major milestone decisions, and providing the funding and staffing to carry them out adequately. If successfully implemented, these initiatives should contribute substantially to ameliorating future production problems in weapon systems. (See pp. 42 to 43.)

CONCLUSIONS
On the basis of the six programs reviewed, GAO believes that specific actions should be taken by DoD and the services on a program-by-program basis which would help implement DoD's revised policies.

In those six weapons reviewed, the degree to which technical performance concerns could be balanced with production concerns was directly affected by (1) the technical requirements of the weapons, (2) the structure of competition between contractors during development, and (3) the weight given to production concerns at subsequent program decisions. To maintain balance between technical concerns and production concerns in future weapon system developments, DoD should pay particular attention to these elements which can stimulate or stifle the effectiveness and extent of production preparations.

During the course of development, several factors--in particular the design instabilities arising from a high technology design, changes in technical requirements, and quantity and funding fluctuations--can hamper production preparations. When the introduction of such factors is being contemplated in future programs, their effect on production preparations should be recognized and the production risks they carry explicitly assessed to enable better informed decisions to be made. When such factors cannot be avoided, actions should be taken to compensate for the attendant production risks, such as instituting a pilot production phase or building more slack into the production schedule.

In the six weapon programs reviewed, production readiness reviews were more effective when conducted at intervals during development to help manage production preparations. Although DoD instructions call for these reviews to be time-phased efforts spanning full-scale development, they were not conducted in this manner in all six programs. In future programs, DoD should ensure that production readiness reviews are employed as a tool for managing production preparations and that they are begun early and conducted regularly during development. (See pp. 44 to 46.)

RECOMMENDATIONS
On the basis of the six programs reviewed, GAO recommends that the Secretary of Defense take the following actions to help implement DoD's new directives and improve production preparations in future programs:

—
When establishing those elements of a new weapon system development program which directly affect the balance between technical concerns and production concerns, such as technical performance requirements and the terms of competition, ensure that at the same time provisions are made to induce an adequate level of production preparations, to be conducted early and continuously throughout the weapon's development.

—
Ensure that when contemplating decisions which have known production risks in weapon programs, such as those regarding requirements changes and funding reductions, decision makers explicitly assess these risks before making decisions. Where decisions of this type are necessary, take such compensating actions as are practical to lessen their effects on production. These actions could include instituting a pilot production phase; building more slack into production schedules to allow for problems; or having a two-staged production decision, both before entering production and again before going to a high rate.

—
Employ production readiness reviews as a tool for managing production preparations to progressively reduce production risks, beginning early and repeating them at intervals during full-scale development.
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 Manufacturing-related excerpts from 

 DoDD 5000.1 and DoDI 5000.2 both dated 12 May 2003, 

and the Defense Acquisition Guidebook (DAG) dated 19 October 2004

Appendix C

Generic Production Plan

I.  Production Management


Organization


Functional Responsibilities


Master Schedule


Production Control


Change Management


Product Data Management/Digital Data Exchange

II.  Manpower Plan


Manpower Level


Skills Availability


Training

III.  Industrial Facilities


Description


Layouts


Shop Floor Control

IV.  Surge and Mobilization Capacity Assessment—ICA Issues

V.  Manufacturer Risk Assessment


Design Stability Assessment


Process Proofing/Materials Characterization


Key Processes


Producibility Issues

VI.  Capital Investment Plan

VII.  Producibility Program


Design and Manufacturing Integration (IPT) Process


Key Characteristics Plan


Trade-off Process


Sub-contractor Producibility

VIII.  Materials Management


Make vs. Buy


Long-Lead


Inventory Control/MRP

IX.  Sub-contractor/Supplier Management


Communications and Change Control

X.  Manufacturing Methods and Production Flow


Process Planning


Process Flow, sequencing and Routing


Work Instruction Process


Computer Simulations

XI.  Quality Assurance


ISO 9000: compliance or registration


Process Control Methods


AQS Techniques


Process Improvement/Variation Reduction


Corrective Action Process/Non-Conforming Material

Cost of scrap, rework, or repair

XII.  Metrology


Facility and Equipment


Standards

XIII.  Special Tooling and Test Equipment

XIV.  Environmental Compliance, Scrap Management and Reclamation

XV.  Internal Audits and Reviews

XVI.  Labor Relations

Appendix E
Diminishing Manufacturing Sources/Material Shortages
Definition 

DMS/MS is the loss or possible loss of manufacturers or suppliers of items and includes shortages of raw materials. DMS/MS Obsolescence can occur in any phase of a program, from the design phase through post-production, and has the potential to severely affect the program/end item in terms of schedule and life cycle cost. It is not only detail parts, it includes material obsolescence which may occur at the part, module, component, equipment, or other system indenture level.
DMS/MS Resolution Steps
The process contains four basic steps: 

1. Identification/Notification 

2. Case Verification 

3. Case Analysis including Proposed Resolution Alternatives 

4. Resolution Selection and Implementation 

Step 1: Identification/Notification:
A DMS/MS occurrence is identified and notification is disseminated. Discontinued item alerts are issued from multiple sources.
Primary DMS/MS Alert Sources:
· Part and Original Equipment Manufacturers (OEM) 

· Government/Industry Data Exchange Program (GIDEP) 

· Defense Supply Center, Columbus (DSCC) 

· Discontinuance Notice Alert Bulleting Board System (DNABBS) 

Secondary DMS/MS Alert Sources:
These sources identify discontinuances as a by-product of their day-to-day activities. Dissemination of the information directly from these sources may occur.
· Command Program Manager 

· Government Procurement/Repair Activities 

Step 2: Case Verification:
Determine where the affected items are used and the total future expected life time life-of-type (LOT) requirements to conclude if the discontinuance actually constitutes a problem and if so, the extent of the problem. Within the Navy, the appropriate item manager should determine the out-year requirements. From this information, GIDEP or the appropriate agency aggregates requirements and considers factors such as what sponsor owned material (SOM) is available, and historically how often the part needs to be replaced to compute the actual future LOT requirements.
Step 3: Case Analysis:
Case data is collected, organized and analyzed to determine the best course of action. Case specific issues and constraints such as available funding, time until part no longer needed, etc. are weighted and used to judge the alternatives available for resolution. Though case analysis requires understanding the scope, impact and special considerations apply in each DMS/MS case.
Many resources exist which may contain data for the DMS/MS case reviewer. These include commercial databases specifically designed to supply parts availability and potential alternative devices. FEDLOG and FLIS provide supply, maintenance, procurement, design, engineering, and other logistics data on items purchased by the government.
Resolution Alternatives
Several common alternatives exist to resolve DMS/MS Obsolescence problems. They may be used alone or in combination to resolve a particular case. Each alternative has advantages and disadvantages which should be considered to determine the most cost-effective approach. Some factors to consider when selecting the resolution include recurring and non-recurring costs, schedule impacts, and the permanence of the action.
Common DMS/MS Obsolescence Problem Resolution Alternatives:
· Encourage Existing Source 

· Aftermarket Manufacturers 

· Substitution 

· Redefine Requirement to Accept Commercial Item 

· Emulation 

· Life-of Type (LOT) Buy 

· Develop New Source 

· Reclamation 

· Redesign 

· Replacement 

· Contractor Maintained Inventory 

· Production Warranty 

· Reverse Engineering (RE) 

· Technology Insertion 

Step 4: Resolution Selection and Implementation:
Once a resolution alternative has been selected, it should be implemented. It is the responsibility of the inventory control point (ICP) to resolve the problem.
Other information derived in the course of case investigation may affect selection of resolution options. For instance, availability of DMS/MS Obsolescence item technical data may directly impact feasibility of logistics versus engineering alternatives.
Other factors that may influence alternative selection are:
· Number of Applications: Number of unique applications for an item. 

· Life-of-Type Demand: The expected lifetime demand for the item. 

· Time: The amount of time available to evaluate, select and implement a resolution alternative while maintaining system/equipment readiness. 

· DMS/MS Obsolescence Profile: The level of expected near-term materiel requirements for the impacted system, equipment, or end item. 

Defense Priorities and Allocations System (DPAS)
When there is a DMS/MS Obsolescence case that delays delivery schedules and impacts national security requirements, the DPAS as implemented by DoD 400.1-M will be considered as an "emergency" measure. Based on critical DoD requirements, vendors having manufactured products for DoD may be compelled to continue production for a limited time under certain conditions.
Data Sources Available
· CAPSXpert, computer aided selection, Information Handling Services (IHS) 

· CD-FICHE Automated Logistics Procurement System 

· Consolidated History of Alternative Identification Numbers (CHAIN) 

· Federal Logistics Data (FEDLOG) 

· HAYSTACK, Information Handling Services (IHS) 

· H Series CD-ROMs 

· H2 Federal Supply Classification (FSC) 

· H4/H8 Commercial and Government Entity (CAGE) Codes 

· Master Cross Reference Data (MCRD) 

· Master Repairable Items List (MRIL) 

· Parts Data - Parts-Master Plus 

· Parts Data - Master Allowance Parts List (APL) 

· Reliability & Maintainability Information System (REMIS) 

· Requirements Data Bank (RDB) 

· TACTRAC, TACTech 

· TDM Plus, Information Handling Services (IHS)
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Number
     5000.38


Date

OBE
Government Instructions for Archival Material Purposes
Subject

Production Readiness Reviews

Reference
(a) DoD Directive 5000.34, “Defense Production Management,” 

October 31, 1977

(b) DoD Directive 5000.1, “Major System Acquisitions”,

 January 18, 1977


(c) DoD Directive 5000.2, “Major System Acquisition Process,” 


January 18, 1977


A.              PURPOSE

1. This Instruction (a) supplements references (a); (b) established policy; (c) assigns responsibility; and (d) sets forth general procedures and guidelines for conducting Production Reviews (PRRs) of Defense systems (see enclosure 1).

2. The objective of a PRR is to verify that the production design, planning, and associated preparations for a system have progressed to the point where a production commitment can be made without incurring unacceptable risks of breaching thresholds of schedule, performance, cost, or other established criteria. 

B.              APPLICABILITY AND SCOPE

1.
The provisions of this Instruction apply to the office of the Secretary of Defense, the Military Departments, and Defense Agencies (hereafter referred to a “DoD Components”) for the acquisition of major systems as defined by reference (b). Production readiness determinations of system programs not designated as major system acquisitions also will be guided by this Instruction.

2.
The PRR encompasses all considerations which relate to the completeness and Producibility of the production design, and to the managerial and physical preparation necessary for initiating and sustaining a viable production effort. Enclosure 1 provides a representative listing of areas to be evaluated during the PRR, together with functional statements and conditions appropriate to these areas. Coverage of the areas involves reviews of plans of and accomplishments by organizational elements within and outside the government. The depth of the review shall be to a level sufficient to yield evidence supporting conclusive findings. Sampling techniques shall be employed where practical.

C.        POLICY

It is the policy of the Department of Defense to require a PRR before Production begins, including any limited production occurring
during Full-Scale Engineering Development. For major systems, and independent assessment of production readiness supported by the findings of the PRR shall be provided to the highest level review body, wither the Defense System Acquisition Review Council (DSARC), or the Service System Review Council (S) SARC), to substantiate the production recommendation submitted to the Secretary of Defense (reference (c)). A PRR plan shall be developed and approved by the sponsoring DoD Component.

D.         RESPONSIBILITES

1.
The Under Secretary of Defense for Research and Engineering shall:

a.
Issue broad policy and procedures to the DoD Components regarding PRRs.

b. Exercise policy and operational control of the production readiness assessment activities of the DoD Product Engineering Services Office (DPESO.)

c. Provide the DSARC principles with independent assessments of the readiness of major programs to proceed into limited and/or full production.

2.
The DoD Product Engineering Services Office shall:

a. Prepare independent production readiness assessment of major program using information gathered during PRRs conducted by the DoD Components and using other relevant data.

b. Conduct surveys and studies concerning production readiness.

c. Assist DoD Components in obtaining a self-sufficient capability in planning and conducting PRRs.

d. Participate as an observer during PRRs of major system programs.

3.        DoD Components shall:

      a.
Plan and conduct PRRs in compliance with this Instruction.

b.
Include production readiness findings in the Decision Coordination Paper (DCP) or other production decision activity.

c.
Make available to DPESO data necessary for an independent assessment of production readiness, including the opportunity for DPESO attendance during the PRRs of major systems.

E.         PROCEDURES

The following are guidelines containing the principal elements of the preparations for and the conduct of a PRR.

1.
The PRR should be tailored to accommodate different categories of systems or specific situation.

2.
Preliminary steps shall be taken well in advance of the PRR
 to assure timely availability of the information o be evaluated.

a. The contractor (1) of a prime contract for full-scale engineering development of the system; and (2) of contracts for major government-furnished components of the system shall be required to provide appropriate assistance for the PRR.

b. Data and documentation demands on the contractor shall be kept to the minimum required to support the PRR, and shall consist mainly of information prepared by the contractor for internal management purposes and documentation otherwise required to be furnished to the government. Proprietary and competition-sensitive contractor data will be safeguarded.

3.
The DoD Component will conduct the PRR as a time-phased effort. The effort will span full-scale engineering development and will encompass the developer/producer and the major subsystem suppliers. The PRR will examine the producer’s design from the standpoint of completeness and Producibility. It will also examine the producer’s production planning documentation, existing and planed facilities, tooling and test equipment, manufacturing methods and controls, material and manpower resources, production management organizations, and controls, material and manpower resources, production management organizations, and controls over major subcontractors. Additionally, the sponsoring DoD Component will determine its organization and plans for managing the production effort.

4. The DPESO independent production readiness assessment will consist of objective conclusions based on the findings of the PRR and other investigations. This assessment will identify potential problem areas which constitute production, cost, or scheduled risks. Each risk will be expressed in terms of its relative magnitude and potential consequences. A summary statement will be made concerning the production readiness of the program.

F.        PRODUCTION READINESS REVIEW ORGANIZATIONS

Planning for a PRR includes defining the organizational structure and manpower requirements for the reviewing team and establishing the scope, depth, criteria, procedures, and schedule for the review consistent with the contractual requirements.

1.
The organizational structure of a PRR team shall provide for a senior individual to serve as the director and focal point for the effort. The director shall determine the team membership, organize and manage the team efforts, and preparation of the findings. 

2. The basic team shall consist of individuals having industrial and production training and experiences which qualify them to probe program accomplishments and plans in sufficient depth to make objective judgments of production readiness and attendant risks. The services and personnel of cognizant government contract administration organizations will be utilized.

3. Part-time use of specialists to augment team membership will be arranged in those instances where the team requires specific expertise.

G.         EFFECTIVE DATE AND IMPLEMENTATION

This Instruction is effective immediately. Forward two copies of implementation documents to the Under Secretary of Defense for Research and Engineering within two days.

William J. Perry

Under Secretary of Defense 

For Research and Engineering

Enclosure 1

PRODUCTION READINESS GUIDELINES

The subject and conditions listed below are representative. The extent conformance to the described is dependent on the point in time review is made and weather the review is in support of a limited of full production release decision. Where appropriate, quantitative substantiation that the desired conditions exist should be provided. Results of other reviews, studies, or investigations should be utilized when applicable.

A.
PRODUCT DESIGN
1. The design is low risk from the standpoint of producibility.

2. Design change activity has stabilized at a low level.

a. Validation demonstration of the design has been accomplished including qualification of subsystems and components as appropriate, and demonstration of performance

b. Incomplete portions of the design are identified and do not introduce significant risks to production.

c. A system configuration audit has been accomplished and discrepancies resolved.

d. The design is in consonance with the operational, maintenance, and support concepts, including meeting interservice and foreign interoperability requirements.

3. The technical data package will permit competitive acquisition and domestic and foreign coproduction, where appropriate. 

4. Standardization has been accomplished in the design to optimize economics derived from the use of standard components, parts, materials, and processes.

5. Critical and scarce materials are used only where dictated by required performance, and such is compatible with established DoD priorities and allocations.

6. Alternatives for critical materials or processes are identified in the design.

7. Production cost projections have been made and well supported.

8. Metric design has been used where it enhances cost effectiveness standardization, supportability, or interoperability.

B.
INDUSTRIAL RESOURCES
1. Plants Facilities, Production Equipment, Test Equipment, and Tooling

a. Plant capacity is adequate for the required production rate, taking into consideration other production efforts.

b. Consideration has been given to meet surge (peacetime) and mobilization ( declared national emergency) production requirements. A commitment to participate in DoD industrial preparedness planning program has been made.

c. Contractor and government-owned facilities, production equipments, special test equipment have been identified in terms of specification and quantity. Acquisition and installation plans meet program requirements.

d. Needed plant modernization and productivity enhancements have been accomplished, including advantageous employment of CAD/CAM and other automated techniques. Associated computer software has been developed.

2. Personnel

a. All skilled production manpower will be available in sufficient numbers for the planned term of production.
b. Necessary personnel training certification are programmed.

C.
PRODUCTION ENGINEERING AND PLANNING
1. A comprehensive production plan has been developed.

2. Production schedules are compatible with end item delivery requirements.

3. The nature and sequence of manufacturing methods and processes, together with associated facilities, equipment, tooling, and plant layout, represent economical applications of proven technology consistent with:

a. Product specifications and quality requirements

b. Quantity and rate requirements

c. OSHA, environmental, and energy conservation requirements.

4. There are demonstrated aggressiveness in applying value engineering and in seeking cost reduction improvements,

5. Alternative production approaches are available to meet contingency needs.

6. Drawings, standards, and shop instructions are sufficiently explicit for correct interpretation by manufacturing personnel. 

7. Configuration management is adequate to assure configuration identification, control, and status accounting during production.

8. Provisions have been made for determining Producibility and cost impacts of engineering changes introduced during production.

9. A production manager has been assigned for the authority and responsibility for manufacture and delivery of the system, and the functional elements and staff of this manager’s organization have been identified. Policies and procedures have been documented.

10. A management information system exists which provides the status of production, and sufficient visibility of problems to enable responsive managerial action.

D.
MATERIALS AND PURCHASED PARTS
1. A complete and accurate bill of materials has been prepared.

2. “Make-or-buy” determinations have been made for all significant or critical elements of the system and are supported by sound judgment.

3. Long lead-time materials have been identified, and action initiated for advance procurement where appropriate.

4. Sole source items are identified, and continuity of supply is assured.

5. Government-furnished material or equipment (GFM/GFE) is identified and fully integrated with program and production plans, including associated lead-time and schedule requirements.

6. The contractor’s material control/inventory system is adequate.

7. The contractor’s material procurement plan provides:

a. Effective procedures to determine material needs, lead times, and delivery schedules.

b. Criteria for selection of subcontractors and suppliers which emphasize timely delivery of acceptable material in sufficient quantities at a reasonable cost.

c. Multisourcing of critical items to the extent practicable.

d. Economic loot size orders.

e. Visibility and control of vendors and subcontractors.

E.
QUALITY ASSURANCE


1. The quality assurance function is organizationally placed and structured to permit independent and objective judgments.

2. The contractor’s quality program is in accordance with the contract requirements and the quality plan is appropriate for the production program.

3. Necessary quality control procedures and quality acceptance criteria have been established.

4. The quality assurance organization is a participant in the production planning and facilitation effort.

F.
LOGISTICS


1. Capacity exists to manufacture initial and replenishment spares, including contingencies for high usage items during initial deployment.

2. Operational support, test, and diagnostic equipment have been developed and their state of production readiness will meet the system deployment schedule.

3. Training aids, simulators, and other devices for operator and maintenance personnel have been developed and can be produced to support the system deployment schedule.

G.
CONTRACT ADMINISTRATION

Appropriate liaison exists between the DoD Component program manager’s office, the onsite government representation, and the contractor’s production organization.
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