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Complete On•Going 

1. Provide Historical Perspective 

2. Future Rte&;PIJT"Ce RequJrl!Jments 
(Compare to>AFSPOEstimate) 
NOTE: CurrentprojectlonsreHect uhctlttainty of NASA patll ahead which Impacts engine prices 

3. Comparepn .......... ctedwithrealizedcostsavlngsofUlA 
(Gro.qndwork•for.·F.utur6; .•• congressio.na1•Action} 

4. A.ssess production al1dlaunQh capacity 
(Combined Satellite & Production Model) 

5. Evaluate alternative acquisition strategies 
(Support OSO Study & Other requests) 
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For Official Use 

EELV 

• LaunchSites 
West Coast (Vandenberg) &· EastCoast(Cape Canaveral) 

• Program History 

• 

/.aunchsystems developed. frQm prior systems supporting. mannedspace,ICBM, ··• and satellite programs 
1994: MoorfllanStudyrecommendedAFbe resp~nsibleforExpendableSJISiemstJfl:dNASARe·usable Systems. 

Also recommendedevolving a single 11Common core system'' for the expendable system 
t997: Decisiorrto retalntvvoproviders due to foret;astof robtlstcommercialmarket 
1998: l!lo;eing (Delt(!J1VJ andl.ockheedMartln(Atlas • V}awardedtJf!JvelopmentandProcurement.(Buy 1} contracts 
2000: Program festructureddiJe to contractor losses. •·I.Mrelieved ofwest •• coastAtlaspad 
2008: Boeing ProcurementlntegrityAct(PIAJ violations results in launchs.usperisionand reassignment of 

mlssions··to• LM;.Atlas •• west.coastpadrestored 
2004:. tt/unn-McCuN/yCostBreachr •program certlfiedlnApri/2004 
2006: · UnitedLaunchAIIianc.e(mergetll!loelng & I.M1aunch services}formed 1 December 2006 
2007: . Program placed in sustainmentphase & fina/SAR 
2009: UI.A mergerformallyapprovedbyU.$. (;oltetnment 

RMD tasking - ~~o,CAPE, tJSD(AT&L), ASD(NII), andAirForce,identifyandassess 
alternatives for reducing. US Sovemmentlaunch cos~f,.includingoptions for down· 
selecting to a singleEELVfamilyandleveraging commerciala.ndforeignlaunch 
capabilities''. 

I OSDCA I 
3 



PrtrDeclsionaJ,;_ For OflicJaii.Jse Only~ Proprietary 

ORA 

1. 

I OSDCA 

FT Pre-Decisional- For Official Use Only~ Pro.,orletary 
4 



• Current launch investment remains below legacy levels 
• Within EELV, fixed infrastructure costs dominate 
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EEL ii 
EELV 

• AUas V 
• ContractrNith ·United Launch Alliance 
·• Lockheedltartin Heritage 
• ltain .Engine: •Rl1·180from•RDA 

• • ... RP-1 & Liquid()xygeti 

• IJpperStage:• RL·7.DA • fromPWR 
• LiquidF/ydroge/1 & Liquid Oxygen 

• Solid Rocket Motors from Aerojet 

• Delta.lV 
• Contract with•IJnltel/LaunchAI/iance 
• Boeing Heritage 
• Main Eng1ne: RS-68 from PWR 

• LiquidHydrogen & Liquid OxJigiJfl 

• UpperStage:RL-108 froi1'JPWR 
• LlquidHydrogen & Liquid Oxygen 

• Solid Rocket Motors from ATK 
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EELV 

• Lot buy provided material discounts 
• RFPfor 34 NSSmissions, revised to 30 butonly 28awarded 
• Only 13 ofthe 28 ordersplaced2000·2004 and 3/aunches2002-2006 
• On/y21 ofthe 28 Buy·t .orders·wereplaced in .10 years 
• Large cppmercialdemanddldnotmateriallze andneitherdid EELV's 

market share projections 
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Histories/ Buy BoosterRecurrlng•Production Cost Bre 
s• ... component·•of.cost) 

EELV 
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• Key components perceived to be likely costs 
• Delta IV System Integration Lab- for hardware in loop testing ($30M) 
• Launch Infrastructure - facility and material upgrades to maintain launch system 

(-$35Miyr) 
• Ordnance - obsolete, discontinued material replacement 
• Upper Stage Engine- rework inventory engines for mission ($20M I yr 

for 3 yrs) +engine shelf life extension for inventory ($1OM I yr for 2 yrs) 
• Avionics & Ground Computer System Upgrade- technology refresh of flight 

control system hardware at point where major upgrade to common architecture 
for Atlas and Delta vice piece part replacement for obsolesce is best path 
($200M) 

• Upper Stage Engine Design Effort- not required for flight operation, this would 
be industrial design capability effort for new engine to replace 1950's design RL-
10 ($350M) -NOT INCLUDED IN OSD CA ESTIMATE 





22 



• Restructuring eement allows for comparison of to 
Boe · I Lockheeo tin baseline 

- $f6BMAF liurlget ~edur:riM:J starting in FY11 assumes more savings than 
Restnictflreltgreeml!lffproposefl ana is appllerl against a 2010 base/me 



EELV 

4. Assessing produtJtion alld launch 
t~p, cl 
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Demandvs. 

Capacity limit 10 I yr 
for both Atlas V and Delta IV El..C fqnds 4lyrfor each Atlas•Vand Delta IV 

Options exist to increase capability by either 
increasings.taffing .andlor 

balancingbooster·types ;Jndlor 
balancing.lal.lnch· sites 

Projected demand well within Ul.A theoretical production capacity 
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Opnsollilllte to /Jeltll On/y Line 
EELV 

Trahsistion to Delta .IV Only 
3.0 

Based on no reduction in Delta costs 
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• Key Assumptions.· 
• $18 Totallnvestment in FYs12-14 for :I'd Delta Pad@ CCAFS 

on Delta costs reduced to 
of Atlas/Delta· mix 

• Atlas last buy FY14,plannedfinatlaunch FY16(holdpadavailable halfofFY17) 
• 26% Reductionin ULA ELC Staffing 

6 beyondFY15 

Pre-Decisional-
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• Purchase has been 2 year lead time although actual 
lead material purchased 3+ years before launch 

• Declining demands industrial base 
• Lack of clarity on NASA path forward requires PWR to quote fixed 

priced engine contracts assuming no NASA work 
• 1" Contract lot buy allowed contractors to 

W~ a sig}l:Jiioanf policy change, significant cost redUctions are anliltsfl 
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• We knowhow we got here 
• We• understand the costs 
• We have a baseline ............ whichwecan 

. • K'e aee beginning to understand/capacity 
challenges 

• We to assist in the evaluation of 
options 

I OSDCA 
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-up 
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Total Element 
EELV 

Boosters 

Prqgram 
Management, 
Engineering, 

Launch 

Pre EELV Environment 
1998& Earlier 

EELV Suy1 Environment Current EELV Environment 
Buy 2 and Beyond 

Direct Comparison of Costs Over Time Periods 
Addressed in Presentation 

I: OSDCA I 
• 



.For Official Use 

()oiJtractiflg History 
EELV 

• Pre-EEt.V 
• 
• 

Contracts .wlth• Vendors for Booster+ .Launch Services 
Infrastructure was covered bY • 45th Space Wing of the Air Force 

• Buy 1,2, 2.5, Now Contracts 
• Separate fixedprlcecontractswith Boeing and Lockheed Martin forLaunches 
• Price is complete package (Booster+ Launch Services +Infrastructure) 
• Buy 1· was latge.(-30) lot buy for AFandNRO 
• BIJy2, 2.5, Now are additional NRO launch contracts (totalof 6) 

• ELS (Liflunch Services} 
• Fixed price contracts for boosters only 
• Referred to as BuyS contracts 

• ELC (Launch Capabilitles} 
• Separatecontraclf .wlthBoeing and Lockheed Martin, mergedinto ULA 

Covers "Everything but the booster": Engineering +Launch Services +Infrastructure • 

• NRO Companion Contracts 
• Separate contracts with ULAfotadditionalservicesandMisslonAssurance 

I OSDCA I 
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• Program Office Costs 
• lncludedin AF Budget 
• Program Office.· $1 OM/yr (FY10) -Inflating@ 3.8% 
• FFRl)C& SETA Support: $73.5Mlyr(FY10) ·-tnflatlng@5% 
• $20M!Yrln·· withholds 

• FFRDC Support Size Comparison to Prime 
• ULA has 1,.148 SEPM for $$0 suppotrtTo sptace 

ELC+NROcompanion.contrac.. $SO 

• 292Aerospace•FTEforNSS 
25% of ULA<SEPM 
11% of UtA Total NSS Effort 

• Program Office Study Ongoing 

OSDCA 
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Pre-De.r:isJonsl- P'or Official Uss 

aun 
Assum1Jpolicyls .to retain EEL VforNRO.systems.asaminimulll 
Margfnalt~nalysis of satellite switch frQm EEL Vto Alternative 

• Cost: 
• Falcon 9 quote(thi"U 3131110} of$51. 5M to LEO 
• Falcon 9 quallficatitJflt/Jstlng 
• GovernmentiAissltJnAssurance costs 
• Olhercosts(ex, Communications lnfrasti'Ucture modification) 

• "lnsural1oe11 

• Assumptions: •. .. EELV~eliability* 96% Commercla1Reliabl1ity*40% •~ 90% Satellite Cost$1.68 
• EELVFailure = $1.5Bx(.04) = $60M *Source: AEROSPACE 

• 6Bx (.10):::$150M 
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