The Secretary of Defense Performance-Based Logistics Awards Program
For

Excellence in Performance-Based Logistics
Section 2
Summary of Criteria Accomplishments
Mission Success: Leading edge F-22 PBL strategy soundly delivered war-winning capability to
the Raptor Warfighter at a significant value to the taxpayer. The Raptor PBL team includes the
478th Aeronautical Systems Wing (program manager), 577th Aeronautical Systems Group
(engine program manager), contractors Lockheed Martin Aeronautics (LMA, Product Support
Integrator), Boeing, Pratt and Whitney (P& W), all three Air Logistics Centers (ALC), and Air
Combat Command (ACC). Innovative teaming and process management resulted in the first
F-22 stand-alone PBL sustainment contracts worth $1.5B for CY08 & CY09; the team also
produced the highest readiness rates in program history. Through ingenious application of Air
Force Smart Operation 21, the team drastically shortened the standard 18-month proposal
process by 8-months and captured a 39 percent reduction in the Operations and Maintenance
(O&M) budget totaling $500M, while driving a joint agreement for a 20 percent improvement in
aircraft availability. This AFSO 21 initiative equates to seven additional F-22s in the
Warfighter’s hands! Empowered by an expertly crafted PBL strategy, the team re-evaluated and
transformed the current O&M support Concept of Operations (CONOPS) to achieve significant
performance outcomes and clearly meet or surpass the Warfighter’s demanding expectations.
Additionally, the team delivered an amazing 15 percent improvement in Mission Capable (MC)
rates -- a solid 58 percent improvement in Mean Time Between Maintenance (MTBM) and a 35
percent improvement in Not Mission Capable Supply (NMCS) rates. Repair rates saw
impressive results with reduced diagnostics ambiguity by an astounding 50 percent, retest okay

by 49 percent, and overall repair time by 20 percent. Through dedicated public-private



partnering efforts, the team infused Raptor pride into our nation’s federal civilian industrial base
by standing up four full-service depot maintenance docks at Ogden ALC and initiating organic
workload for wheels and brakes. On the Warfighter’s turf, the team overcame monumental
obstacles to accelerate the activation of the F-22 unit at EImendorf AFB by 2 full years, while
simultaneously completing the Raptor maintenance training standup at Sheppard AFB. Success
confirmed, the Air Force declared Full Operational Capability (FOC) for the Raptor on 12
December 2007. Earlier in the year, the Air Force Operational Test and Evaluation Center
(AFOTEC) rated the F-22 weapon system in FOT&E 2 as “Effective, Suitable and Mission
Capable” — ready to fly, fight, and win!

Aircraft Availability (A,): Absolute focus on key sustainment objectives resulted in the most
successful A, in F-22 history. With a full court press on rapidly returning aircraft to combat
status, the F-22 PBL team negotiated and achieved an impressive A, improvement that drove a
6-month average of 60.6 percent. This corresponds to a superior MC rate of 70 percent, an 11
percent increase over the previous year. The team exceeded Warfighter expectations despite a
58 percent increase in tasked flying hours and huge challenges in operational funding
availability. Thinking and working outside the box, the PBL strategy shifted program focus from
a Mil-Spec design to a design for the true operational environment of the Raptor. The strategy
resulted in a huge reduction in risk of equipment failures and an impressive series of cause-and-
effect analyses and rigorous environmental qualification tests, validating requirements for the F-
22 to obtain an 8,000 hour service life. Capstone for the improved Warfighter capability came
through the innovative Reliability and Maintainability Maturation Program (RAMMP) that
infused critical improvements into the fielded aircraft. Because of this distinctive program, the

lead the fleet or “Raptor Reach” aircraft already surpassed the developmental specification value



of 3.0 MTBM well before 100,000 flying hours and way before the anticipated 2010 maturity
timeframe.

Ownership Cost Management: The F-22 was designed for supportability and self-sufficiency
with a concerted focus on reduced logistics costs. The improved reliability of the fifth
generation F-22 Raptor is projected to save the taxpayer about $14B over the life of the aircraft,
with attendant savings of more than 35 percent in support costs. These reductions were achieved
by maximizing the number of sorties between major maintenance actions, drastically reducing
the C-17s needed to deploy a squadron, and cutting the manpower spaces per aircraft. Repair
costs per flight hour improved 14 percent in 2007. A 50 percent reduction in diagnostics
ambiguity and a 15 percent improvement in fault isolation were also key contributors to driving
down ownership costs.

Public-Private Partnering: The F-22 PBL strategy incorporated a robust public-private
partnering strategy designed to maintain the industrial base throughout the Raptor’s life. This
effort is facilitated by contractor-government integration coupled with long-term contract and
partnering agreements. The Air Force-Contractor partnership is a win-win reality for both, while
maximizing performance and minimizing cost by standardizing repairs and equipment. Further
strengthening the sustainment acquisition strategy, the F-22 partnering strategy conducted
frequent joint business case analyses and used performance-based incentives for both the
Contractor and ALC teams. The PBL partnering strategy successfully blended the Air Force’s
Title 10 depot maintenance requirements and preserved core USAF organic capabilities in the
ALCs. Built on a ground-breaking business relationship, the F-22 PBL partners solidified
continuous information flow across the team which vastly improved performance to the

Warfighter.



Systems Engineering (SE) Approach: The PBL team embraced a robust SE process that
addressed Operational, Safety, Suitability and Effectiveness (OSS&E) and Air Worthiness
concerns in meeting Warfighter commitments. The integral SE process optimized sustainment
performance while implementing fielded retrofits and managing configuration changes due to
upgraded hardware and Operational Flight Program (OFP) configurations. The Product Support
Integrator (PSI) institutionalized the challenge through PBL to integrate these modernization
efforts with sustainment requirements, ensuring Warfighter needs are met.

Footprint Reduction: The F-22 is on track to reduce deployment footprint by 47 percent from
2007 to 2010. The F-22 has numerous self-sufficient features such as highly reliable built-in
diagnostics and modular electronics which significantly reduced the quantity of support
equipment needed for deployment. Additionally, electronic technical orders linked to the
diagnostics systems of the aircraft added to the success story in footprint reduction. Even more
footprint shrinkage resulted from technological advances in aircraft components and improved
reliability that minimized the need for specialized backshop capability and support equipment.
The well-integrated PBL team used a wide range of metrics (Sortie Generation Rate, MC Rate,
MTBM, Direct Maintenance Man Hours per Flight Hour, number of C-17s to deploy a squadron,
etc.) to monitor, manage, and achieve field support requirements specified in the Warfighter’s
Operational Requirements Document (ORD). These metrics formed the basis for near-term
performance improvements and meeting long-term maturity goals. A unique closed-loop process
was developed to integrate engineering, technical orders, quality, material management, supply
support — Depot Level Reparables, and suppliers for hardware and software — to establish

preferred spares enabling effective Warfighter support. Constant communication between the



Warfighter and PBL team continues to reduce sustainment costs, improve fleet readiness and
shrink the logistics footprint.

Obsolescence Management: A multi-faceted attack on obsolescence through innovative
management ensured future parts availability. First, the government contractor team conducted
an aggressive obsolescence management program addressing 30,098 part numbers per Raptor
with 80,000 unique parts from approximately 1,000 first-tier suppliers in 45 CONUS and six
foreign countries. In spite of these challenges, the team has been very effective through team use
of unique tools and methods such as an interactive web site to improve obsolescence
management and work-related issues. Second, the PBL strategy optimized incorporation of
modernization and technology to replace obsolete components. Under PBL, the PSI provided
state-ofthe-art supply modeling and simulation techniques forecasting accurate material
availability and visibility within the parts pipeline. Focused on availability throughout the F-22
life cycle, the PBL strategy also assimilated parts control, proactive obsolescence mitigation, and
Diminishing Manufacturing Sources (DMS) mitigation to maximize Raptor support. The
integrated PBL strategy combined sustainment and engineering expertise to improve fielded
material to reduce cost and risk to the Warfighter.

Reliability, Maintainability, and Supportability Improvements: The F-22 PBL strategy
focused on life cycle program improvements and driving continuous improvements in weapon
system reliability and maintainability. All improvements were screened to ensure they met the
criteria of affordability, technical viability, and timeliness. The program level effort included
development, retrofit and earliest possible production cut-in of upgrades. Over the past 3 years,

this focused effort increased MTBM an amazing 69 percent across the F-22 fleet.



F-22 Fleet Availability (Ao)

GOOD

=
=
L)
=g
m.ﬂ
&=
o
mm
< =<
g5
s 2
EEems s B

(luaasa d) Mij1qepeAy Heiodly

F-22 Fleet Mission Capable Rate (MC)

100

.D
| -
(O]
=
o
K
=
zE
o
£
i3
n .—
o=
5 5
g2
Mﬁ
|
[— I — T — D — . —
o @ M~ W W

(Juasiad) aley sjqeden uoIssiy

Repair Cost Per Flight Hour (AIC DLRs/Re plensiConsums)

- 45,000

JEa ) Jad sanol b4

8 8 8 8 8 8 8 o
a 8 &6 6 9 o o g
e w g w a w o =2
T ® ©® ®&8 ©& = = W o
e
3
a
pa =
E

r =

L =

o

LEI |

= @

zE

mm

$45,000 1

e 2 p 2@ & 2 @ 9 O
2 2 (=] [=] [=] =2 (=] (=] L
(=1 a a (=1 L= (=1 =1 (=1
2 uw m ['1] (=] un (=] wn
- [ ] [+ ] o~ — — LT
- L - £ L L i £

{sA L) anoy 1464 sad 150D

2008

2007

Aircraft
Availability (Ao)

Mission Capable

(MC) Rate

Ownership Cost
Management




Ownership Cost
Management

Reliability

Systems
Engineering

Fieet DHM TOD Fi Accuracy
Excludes Code 98’ FRC's

Apr 07 - Mar 08
100 0%

¥ DHM.IMIS Files

¥ ERF Files ek

¥ OFP Deliveries b,
¥V TOD Deliveries Mo i
=
E . /W
E e .
= @oow
8
5 50%
=
a

Total Accurate Mx JCNs per i ]
Total Mx JCNs pe 70.0%

= Combined Langley, Nellis and
Elmendorf Data

= Tyndall Added In January 08 5.0%

= Excludes Engine & Code 98 FRCs
= Code 98 FRC's Approx

Equivalent to Pilot Reported 20.0%

Discrepancies

Ap-07 | MayO7 | JunO7 | JU07 | AugOF | Sep-07 | OctO7 | Now07 | DecO7 | JanD8 | Feb0B8 | MarDB
W JCNs (Less 0Fs & Eng) [ 314 208 383 34 335 1 A0z 7 fraic] 3" 306 Eall
FlAcoutate JCNg =2 25 35 38 304 212 34 252 230 3496 280 e
—&—F | Acouracy % BIA% | BSO% | G14% [ 911% [ D07H | B45% | 831% | G03% | G06% | B30% | S15% | 85.3%
== MAvg Fi Acc % B81.7% E3B% B54% | B7.3% | 884% 28.2% & 0% EB5% | 99.3% B 7% EBS% B0.1%
40 7
35 ! . ;J.sx
| 343 Meaae
f ERE
!
3.0 :
281 &
2.5 -
E 20 t
FOTEE |
18 141 S
&
IOTRE anad AN
087 - BLAS '
10 = A remr
= M d Fleat D P | MTEM
[ PACER D p MTEM
vy T = Proj =80 =] I MTBM
LT = @ Developmanial IOTAE MTBM
05 1 Y | LE L] 3 ¢ Developmental FOT&E | MTEBM B
: e 2 Developmantal FOTAE Il MTEM
i A& Lol B Frojected Developmental MTEBM
B: 5 I A Lol 8 Projected Developmental MTEM
o w
0.0 T T T

: I O

PR AT LRI,

As of Apr 1, 2008

Aircraft OFP s rieid |
Updates Prod

an

8 Field

P& W
Milestones frog

g
&

i)

0 200 7 2 T T

DO-26 Update 2 DHM Improvements

* Core: Cryptographic Key Startup & FRCs
Rl = ECS Huisance SBIT & TMS FRCs
L e T s SO PN . *EPS GEN FAIL ICAWFRC

* Engine Nuisance FRCs
= AGS, AMAD, APGS: Parametric Data for Fi

o

£

Cee10

DHMAMIS
Files
B R

DHM
Events

TOD Releases

042 Y a3 Y D44 7 Das vV D46 V
DHM Enhencements
* Enhanced Validity Counts
* Trending Acrose Flights DHM Enhancemenis
IMIS Releases “4 . hir Vehicle/Engine Integration Vos ! Servicing FRCs
* Parametric Dota Filtering

= mproved Manual FRC Reporting
« Separate Deli of AEFR Knowledgeb




Public- Private
Partnering

Compieted
Activations

2008 Activations

Activations
in Work

2008
Assessments

25

2009
Assessments

= Stores Mot System
4 » Flares dispanser

- PAQ Valves
-- Air Valves

= APU
= AMAD

-=VCC
--VCS Pack

= 20 MM Gun System (in waork)
= Hoads Up Display (in work)
= Flight Controls & Weapon Actuators
= GINS (hardwane)

= Wheels & Brakes Valve & Contraller
= Hydraulic Systam - Filiars

= Alrframe & Fllght Control Actuators
= Flight Control (Pressure Xducar)

= Flight Cantrol Hardware

= Airframe Panels, Doors, & Fairings (aft fuse/wings)

= Auxiliary Power System [(ARS, SES, TPFM)
= Flight Contral (inswr. — Accelerometer & SIDS)

Beliows = Fire Protection Sys

= ECS & Fuel Heat Exchangers

= Heads Down Display | = Env Control Sys

- OBOGS

== Air Cycle Machine

= AMNS (In Work)
= GINS {Software)
= Fuel -- valves & reg

resting year
= Canopy

F-22C Bluck 35 Increments 4/5
Glabal Strike Advanced
Fully Enabled Network-Ceniric Player

2018/2020

Block 35 Increments 3 2/3 3
Added Airo-Ground Capability
Global Strike Enhanced

* Fuel Pump — hydro
+ Fuel Pump — electric

= EPS-G
-- Solid state items (7 ea)

= CNI Antennas/Receivers (in work)
= Electronic Warlare {in work)

= CNI Processor (in work)

= CNI System Comm {in work)

= CHI IFDL {in wark)

* Radar (x 2)

= Common Processor

= IWSC Racks

= IVSC & Flight Contrel Modules

= Power Supplies

S5 re-look
odations

bagir 1=

. mlk .y |

Obsolescence
Management

Footprint
Reduction

20142016

Block 30 Incrament 3.1
Initial Enhanced Air Dominance
Global Strike Initial Enhanced
2010

Biock 20 increment 2
Air Dominance
Giobal Strike Basic
2008

Full Spectrum Airborne Electromnic Attack
Full spectrum C2 Battepace Awareness
Full Spectrum Network-Centric Warfare
Extended LO Combat Ranga

Advanced Weapons/Maving Target Attack

4108-4191
.-————e._w{ + Improved Network-Centric Warfare |

ol 3

A
+ Autonomous Strike/Attack
« Initial Network Player
* Initial Electronics Attack

= First Look, First Shots, Multiple Kills

f?.’.tfﬁff,. e+ Supersonic Strike
+ Homeland Defense
* Recommend Increments 4 and 5 Be Put on Aircraft Beyond Lot 9 ADB-19404041
C-17 Maturation
24 vs. 18 - WMP- v5
15 - o :
- \ | —e— 24 W5
B 10 S2e | s 18 WS
L:' | Thiashold
(8] Targat = 7 C-11x
5 ;
OTmMo7|E07 M08 | E08 |[M09| E09 |M 10| E 10 | M=Md vear
Rl E= End of Year
e 24 W5|13.24| 13.65/ 13.3 |13.15| 9.89| 9.03 | 9.03| 5.8
=18 W5|12.94 13.35 13 |12.85 9.59| 8.73 | 8.73| 5.5

« WP — v5 (War and Mobilization Plarn)
= Analysis is Based on RAMMP Project Production Break-in
- Assumes Afl Currently Proposed RAMMP Projects are Funded



The Secretary of Defense Performance-Based Logistics Awards Program
For
Excellence in Performance-Based Logistics
Section 4

Achievements

The world’s first fifth generation fighter program employed leading edge Performance Based
Logistics strategies that proved instrumental in delivering war-winning capability to the F-22
Raptor fleet at significant value to the taxpayers. This world class PBL team includes the 478th
Aeronautical Systems Wing (program manager), the 577th Aeronautical Systems Group (engine
program manager), contractors Lockheed Martin Aeronautics and Pratt and Whitney, USAF Air
Logistics Centers, and Air Combat Command. Lockheed Martin facilitates PBL execution as the
weapon system Product Support Integrator. This dynamic, well-coordinated team successfully
awarded the first F-22 stand-alone PBL sustainment contracts worth $1.5B for CY08 & CY09.
With exemplary partnering, the team shortened the proposal time by 8-months and still
negotiated a 39 percent reduction in their Operations and Maintenance budget. More importantly
to the Warfighter, the PBL arrangement consummated a demanding 20 percent improvement in
Aircraft Availability — that is seven additional F-22s in the Warfighter’s hands! The team
continues to deliver impressive results in reducing cost of ownership and sustainment through
innovative public-private partnering, while meeting all 50/50 and core requirements. Using a
strategy focused on life-cycle program improvements, the team implemented a continuous
reliability improvement program that increased Mean Time Between Maintenance by 69 percent
across the fleet. Theteam drove a 15 percent improved mission rate and drastically reduced
repair time by 20 percent in solid support of Warfighter requirements. Through exceptional PBL

strategy execution, the F-22 activated four maintenance docks at Ogden ALC and accelerated the
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standup of Elmendorf AFB 2 years and flawlessly stood up Sheppard AFB technical training
programs. The program’s huge successes were further affirmed by the Air Force’s declaration of
Full Operational Capability on 12 December 2007. Preceding that, in October, the Air Force
Operational Test and Evaluation Center rated the F-22 weapon system in FOT&E 2 as
“Effective, Suitable and Mission Capable.” The 5" generation stealth fighter technologies that
make the Raptor untouchable in combat are only possible because of the efforts of the world-
class team that implemented an innovative PBL strategy that delivers unrivaled warfighter

capability — anytime, anywhere.
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