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TWAA / BMD SYSTEM COST DRIVERS

LEARNING CURVE
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TWAA/BMD System Cost Drivers - Learning Curve (U)

(U) This chart depicts the delta Life Cycle Cost (LCC) to the TWAA/BMD and
LA/TWAA programs which would result from changes in the production learning
curve assumptions. Economic order quantity, funding, and program stability all
affect achievable production efficiency.

(U) A 95% learning curve is typical of a limited production satellite system with
significant “hand” tooling like FEWS or DSP. A 92% learning curve represents a
limited “realized” benefit learning curve for a 100+ satellite production program.
The listed 87% learning curve really represents a 95% learning curve with two
10% step downs: one after the DEM/VAL system development, and the second
following completion of low rate initial production (using a 95% learning curve)
continuing through production (using a 92%learning curve) completion. The 87%
curve was used in developing the low altitude constellation best estimate cost and
derives from volume aircraft and missile production program experience.

(U) A $0.6 and $1.2 billion TWAA/BMD LCC increase would be realized if the
costed 87% were actually 92% or 95% "respectively”. Under similar conditions,
the LA/TWAA LCC differentials would be $0.5 and $1.0 billion “respectively”.
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Sensor Study - Normalized TWAA Configuration Cost Comparison (U)

(U) This chart depicts the estimated LCC in constant year (FY93) dollars of the TWAA candidate
concepts. Each includes the cost to develop, acquire, launch and operate (10 years) the systems
through the year 2015. These cost estimates were deveioped by SMC cost analysts using
subsystem level design and engineering data derived from FEWS, Brilliant Eyes, and DSP
contractor designs, and SMC/Aerospace technical and risk evaluations.

(U) The FEWS LCC is a point ($13.1B), consistent with the Milestone | COEA. DSP transition
costs have been eliminated and FY91 dollars have been converted to FY93. The other concepts
are stated on the same basis. TWAA/BMD and LA/TWAA were assessed to require an additional
DSP and launch vehicle for transition (over FEWS baselineg) - cost $600 million. TWAA/BMD and
LA/TWAA do not carry the NUDET payload in the FEWS baseline - cost to re-host of $1.2 billion is
included in the totals.

(U) The cost sensitivity bands for TWAA/BMD and LA/TWAA were computed by root sum square
(RSS) combining the effect on LCC of the three sensitivity parameters: T1 cost, MMD and
production learning curve. The cost uncertainty for TWAA/BMD and LA/TWAA was computed as
$4.7 billion and $4.6 billion, respectively.

(U) The cost sensitivity band for DSP** +BE was computed by considering the effect of MMD (6-
8.5 years) on DSP**. Cost sensitivity was computed as $2.4 Billion. Note that the DSP*++ BE
concept does not meet the FEWS ORD requirements.

(U) Cornparing the costs and cost risk of the candidate concepts, the FEWS concept has a
significantly lower cast and cost risk for the TWAA mission.
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Sensor Study - Normalized Combined Configuration Cost Comparison (U)

(U TWAA Satellite system configurations life cycle cost (LCC) are shown. These cost were
developed by SMC cost analysts using subsystem level design and engineering data .
derived from FEWS, Brilliant Eyes, and DSP contractor designs, and SMC/Aerospace
technical and risk evaluations. These numbers refiect program development, deployment,
and 10 years operations, replenishment, and support costs in FY93 constant dollars.

(U} The FEWS + BE baselines (FEWS/BE) number shown represents the program best
estimate (CAIG estimate) in FY93 dollars. No engineering or risk evaluations were done
against these baselines. This baseline maybe further reduced as a result of the ongoing
FEWS/BE integrated architecture analysis.

(U) The TWAA/BMD and LA/TWAA+BE alternatives are shown. The Jowest numbers
reflect the best estimate ($20.9 and $25.1 billion respectively). The top number reflects a
one sigma variance above the best estimate consisting of the root sum square for mean
mission duration range (8.5 to 6 yr), learning curve (87% to 95%), and potential subsystem
T1 variability between heavy satellite (FEWS) and light satellites (Brilliant Eyes).

(U) DSP* and BE best estimate and one sigma LCC are shown. The DSP**+ BE
alternative cannot meet the TWAA operational requirements. There is no direct
comparability between these two costs because of differences in fidelity of concepts -
DSP** costs were based on a previous COEA “paper” option and lacks similar rigor as the
baseline FEWS/BE.

(U) While the FEWS+BE baselines and TWAA/BMD reflect similar best estimate costs.
The cost uncertainty couid result in a 25% cost differential.
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OPERATOR PERSPECTIVE
LEGACY OF BSTS/SSTS TO FEWS & BE

DIFFERENT MISSIONS
DIFFERENT IMPLEMENTATIONS
DIFFERENT REQUIREMENTS

DIFFERENT TECHNICAL SOLUTIONS
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OPERATOR PERSPECTIVE
LEGACY OF BSTS/SSTS TO FEWS & BE

(U) The Air Force did not reach its current FEWS and Brilliant Eyes
requirements baselines by happenstance. Each mission (TWAA and
BMD) responds to different operational and environmenta! factors:
TWAA - global coverage for hot plume detection and attack
characterization against a warm earth background; and BMD -
warm/cold body fine tracking for weapons application against the cold
background of space.

(U) The technical requirements for each are different and have evolved
from many years and multiple billions of investment dollars.
Comparative alternatives (TWAA/BMD, LA/TWAA, DSP++ plus BE) are
less technically and operationally defined than the FEWS and BE
baseline system concepts. These alternatives also lack the historical
review/verification to which the FEWS and BE systems have been
subjected.
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OPERATOR PERSPECTIVE (CONT)

LEGACY
EEWS BE
+ $2B TECHNOLOGY «>$1B TECHNOLOGY
« TWO AF SUMMITS * “GPALS" JROC REQS
« JROC REQS « CAIG REVIEW
« CAIG REVIEW « SECOND DEM/VAL
« DAB REVIEW
« SECOND DEM/VAL

FEWS SOURCE SELECTION:

« ALLOWED DISTRIBUTED ARCHITECTURE
« ALLOWED “DSP” ARCHITECTURE

« GOT NEITHER

e UNCLASSIFIED
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Operator Perspective: Legacy 2 (U)

(U) This chart represents the historic “audit trail” of the baseline FEWS
and BE programs. FEWS and BE have gone through system
requirement assessments and other “corporate” reviews. The
alternative concepts presented in this study tack similar fidelity and
rigor. This points out that the risk of achievement for the TWAA/BMD,
LA/TWAA, and DSP* study alternatives is higher than that of the
FEWS and BE baseline programs.

() It has been noted by senior Air Force teadership that “FEWS is the
most highly reviewed and scrubbed of any white or black space
program in history.”

(U) As a final point on legacy, the possibility of alternatives to a high
altitude TWAA approach was left open in the FEWS RFP, No low
altitude or DSP variant was bid (implying no contractor-perceived cost
advantage).
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OPERATOR PERSPECTIVE (CONT)
PREEMINENCE OF TWAA MISSION

+ UNAMBIGUOUS/HIGH CONFIDENCE
+ RATIONAL CONSERVATISM
« INCREASED MULTI-POLAR DEPENDENCE ON WARNING

« TWAA IS FOUNDATION FOR BE IMPLEMENTATION

NO OPERATIONAL ADVANTAGE TO
COMBINED SINGLE LEO PLATFORM
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m

T—=rator Perspectives: Pre-Eminence of TWAA (L)

R -]

- Historically we have (by cautious intent) built in a degree of conservatism in our
==..jsstic missile attack warning and assessment capability which (1) assures that when
= —gsile exchange occurs, we Know how to respond; and (2) that we do not react to a
=== glarm. [nthe former bi (U.S. and Russia) or fri (add China) strategic baliistic
—===sije world this was a difficult task. In today’'s multi-polar ballistic missile world, our
— s .2.p confidence requirements have increased. The proliferating theater ballistic
~—==sjle threat (some 20 world-wide players by the end of the century) has compounded
—= ~pmplexity difficulty, and importance of the TWAA mission.

- Our current FEWS (TWAA) and Brilliant Eyes schedules (FEWS lead, BE lag by
—-=== years) are a good match. FEWS “enables” ballistic missile fire control by acting
== =--e surveillance function, and providing the cornerstone for an integrated
— . :.a/ballistic missile defense architecture.
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OPERATOR PERSPECTIVE (CONT)
INCREASED RISK IN SINGLE LEO SYSTEM

* INTEGRATION COMPLEXITY
« SURVIVABILITY

+ LOSS OF "ONE" PAYLOAD - REPLACED
BY “TWO”

« TW/AA ON BE SATELLITE INHIBITS
GRACEFUL GROWTH IN BMD CAPABILITY

« “"GPALS” SCHEDULE/PROGRAMMATICS
DETERMINE WHEN TW/AA NEEDS ARE MET

RESULTS IN SIGNIFICANTLY HIGHER
TECHNICAL, OPERATIONAL AND
PROGRAMMATIC RISK THAN BASELINE

frect UNCLASSIFIED

e B

Operator Perspective: Increased Risks (U)

(U) The TWAA/BMD alternative represents significantly increased risk over the other
options by tying two complex functions on a single platform. The proposed 1600 km
low altitude distributed systems operating region has an inherently more severe “
radiation operating environment along with greater accessibility by anti-satellite and
other weapons. In addition, this lower altitude operating environment results in
significantly more frequent eclipse cycling of bus/payloads, translating into
increased technicai risk.

(U) Another problem is maintaining continuity of operations. Today we do not
necessarily replace a satellite when one of its mission capabilities degrades. While a
proliferated system degrades gracefully, the issue of replacing these expensive,
equally important missions white still possessing significant operational capability
creates a cost and replenishment strategy challenge.

(U) A combined platform approach is “all or nothing” with respect to TW/AA. Such
an approach significantly limits or eliminates incremental growth in BE BMD
capabilities. Another significant point to remember is that a joint TWAA/BMD satellite
is subject to the SDIO development schedule and funding, as well as, anti-ballistic
missile (ABM) treaty interpretations.

(U) At a higher potential cost, we incur increased technical, schedule and
programmatic risk with no increase in military utility vice the baseline FEWS and BE

programs.
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OPERATOR PERSPECTIVE (contp)
DSP* LIMITATIONS

 LIMITED TECHNICAL LEGACY
- COEA “ PAPER " OPTION $2B AND & YEARS OF EFFORT
« MINIMAL TECHNICAL/OPERATIONAL MERIT

- NO THREAT GROWTH CAPABILITY NOR DIRECT TO
THEATER MESSAGES

- SIGNIFICANT TECHNICAL ISSUES {COOLING, X-LINKS)
- SIGNIFICANT TACTICAL THREATS NOT ADDRESSED

» MAY NOT “ENABLE"” HAND-OFF TO BRILLIANT EYES

» POTENTIAL LOSS OF “INTEGRATED" CONSTELLATIONS
SAVINGS
- POTENTIAL LOSS OF SIMPLIFIED BE SENSOR PACKAGE

RESULTS IN LESS CAPABLE, ZERO-GROWTH
SYSTEM WITH GREATER TECHNICAL UNCERTAINTY

o UNCLASTIFED
PACY =

OPERATOR PERSPECTIVE (CONTD)
DSP* LIMITATIONS (U)

(U) DSP** wili require significant changes to the current DSP focal plane, attitude control and ground
processing among others. In reality, DSP** is a completely new satellite. The maturnty of the COEA
DSP* “paper” option extracted for this comparison does not compare to the $2B and eight years of effort
related to BSTS, AWS,and FEWS. We do not have the same degree of confidence in the COEA DSP*
cost estimate as we do with FEWS. ,

(U) DSP* provides minimal technical/operational merit. DSP** does not have the ability to detect the new
missile threats such as dim targets - targets which will comprise a significant  portion of the 2005 threat.
DSP* offers no threat growth capability nor direct and timely messages to theater users. Spinning focal
plane arrays (such as DSP and DSP* ) are difficult to coo! due to spacecraft radiator inefficiencies.
Crosslinks on a spinner are difficult because the antenna must gimbal! on a despinner platform to keep the
crosslink pointed to the receiving satellites. These will result in a new bus design - not just an upgrade of
the current design.

{U) DSP** does not provide data quality (resolution accuracy, and timeliness) sufficient to hand off to BE

under all operating conditions. With DSP**, BE will be required to maintain a robust surveillance and
processing suite which potentially could be reduced.
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FINDINGS

« FOR TWAA MISSION FEWS PROVIDES THE LEAST
COST OPTION

* FOR THE COMBINED TWAA AND BMD INTERCEPTOR
COMMIT MISSIONS, FEWS AND BE STILL PROVIDE THE
LEAST COST RISK APPROACH

« EXISTING FEWS AND BE PROGRAMS OFFER BUDGET

FLEXIBILITY TO PHASE DEVELOPMENT AND
ACQUISITION COSTS

— UNCLASSIFIED
a0l

Findings(U)

(U) For the currently defined TWAA mission requirements (draft Air Force Space
Command Operational Requirements Document), the current FEWS system

represents the lowest cost and least risk approach.

(U} For the currently defined TWAA and BMD mission requirements (draft Air
Force Space Command Operational Requirements Document and U.S. Space
Command GPALS/BMC3 Operational Requirements Document) the current
FEWS and Brilliant Eyes (BE) programs represent the lowest cost and least risk

approach.

(U} The current FEWS and BE programs also provide the best alternative for
spreading budget commitments while achieving a rational implementation

schedule.
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RECOMMENDATIONS

|
* CONTINUE WITH FEWS AND BRILLIANT EYES PROGRAMS

* COMPLETE TALON SHIELD TO EXPLOIT DSP FOR TACTICAL
USE (ONLY NEAR TERM CAPABILITY)

* DSP** OPTION SHOULD NOT BE PURSUED FURTHER

* USING FEWS AS A BASELINE, EVALUATE ADJUSTMENTS TO BRILLIANT
EYES TO REDUCE COST AND INCREASE PERFORMANCE

13
FACE W

UNCLAZSIFIED

Recommendations (U)

(U) Continue with the current FEWS and Brilliant Eyes (BE) programs to achieve a
space-based ballistic missile tactical warning/attack assessment and ballistic
missile defense capabilities. Field FEWS first and field BE second.

(U) Near term, space-based TWAA supporting the theater commanders-in-chief is
needed. Talon Shield represents the only near-term Air Force program designed
for providing this capability. We recommend continuation of this program.

(U) DSP** does not provide significant improvement over the current DSP sensor
except in areas of update rate and medium wave infrared sensitivity. Without
modification to the BE technical baseline, TWAA military utility for the combined
systems against tactical, intermediate and intercontinental range ballistic missiles is
not increased significantly. A stabilized ptatform is necessary to achieve the
sensitivity for low intensity targets in any infrared band. Modifying DSP in this
manner makes it a FEWS.

(U) There are potential savings to be achieved through system engineering an
integrated TWAA/BMD architecture using FEWS and BE. We are currently
investigating how to integrate the FEWS and BE programs to optimize system
performance against TWAA and BMD requirements.
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