'PREPARED STATEMENT OF CHARLIE PRECOURT |
Mr. Chairman, Members of the .Committee:

- Thank you for inviting me to discuss NASA’svcommerci‘al crew program an'd,-‘ more

specifically, ATK’s Liberty Launch System. Allow me to begin with a detailed introduction to

- the Liberty Launch System" background about our international partner and our progress to date, . |

‘followed by some challenges I beheve Liberty and others in the commerclal crew 1ndustry are

~fac1ng

ATK and EADS—Astnum developed the L1berty Launch System as part of anew

c commercml space transportatmn busmess n response to NASA’s CCDev—2 competltlon The
_. | launch vehicle focuses first and foremost on achJevmg the maximum p0351ble safety levels for
o "our astronauts L1berty also focuses on the sustamment of the International Space Station by
' delivering the safest and most cost—effec‘uve transportat1on capability as qulckly as pos51ble
- ’followmg the’ retlrement of the Space Shuttle leerty achiéves these important g 0oals by R
=2 leveraglng ﬂrght proven human-rated launch elements developed by both NASA and ESA in s
'the1r respective Shuttle, Constellatmn and Anane programs. leerty also delivers on the U S. .
} pohcy goals of increased use of commercml systems and mcreased international collaboratlon |

* while leveragmg the pnor investments of both the United States and Europe

leerty isa s1mple 1nherently safe, two- stage launch vehrcle Tts first stage is the five- o

L secrment sohd rocket booster denved from the Space Shuttle and Constellatlon proorams The

upper stage 1s the core quuld engme staoe used in ESA’s Ariane 5 program. Havmg both stages . .

_ based on emstmg, flying systems dramatically lowers the remammo development costs as there

are only m1mma1 changes necessary to 1ntegrate the stages to form Lrberty Both stages were

‘ vde51gned from mceptmn to NASA’s human—ratmg requrrements (Shuttle Ares I and the Hermes
- Space Plane that was orrgrnally env1s1oned for launch of ESA’s astronauts) This hentage _
“enables unmatched crew safety. Lrberty has a payload capacity 0f'44,500 pounds, which i is |
o enough to carrv any of the currently proposed crevv vehicles, with margin, to low Earth orbit. |
- The launch vehicle Will use existing facilitie‘s at NASA’s Kennedy Space Cen'ter for .processing'
~and launch mcludmg the Vehicle Assembly Building, mob1le Jaunch platform and launch pad, as

- well as the services of an expert NASA and contractor Workforce across the country to perform

desrgn, testrng, mtegratlon and launch operatlons .



. The ﬁrSt'stage’s ﬁve-Seoment solid rocket booster enables Liberty to leverage the

- ~ successes reahzed and data, collected from close to 300 booster flights and tests. The five- o

N ) rocket has been successfully ground tested three times, and a flight testin a L1berty-l1ke o

= conﬁguratron (Ares 1-X) has successfully demonstrated the operatronal concept and performance ;:

. - ‘,propulsmn element as the Anane 5 1s ESA’S prrme vehicle for launchmg cargo resupply to the

' segment booster takes advantacre of n new advances in materials and propellant design that provrde

o even hrgher safety and performance than the ongmal shuttle version. The five segment sohd

T f'margms These rmlestones have brought thie first stage'to a CDR-equivalent: level of maturity.
T ‘-fThe booster has also recently been slated for use on the initial test flights of NASA’s Space : o
- lLaunch System wh10h enables con51derable synercry and cost—savmgs between the two '

e ?,programs

. Lrberty s second stage has achreved 46 successful consecutrve launches since 2003 as the” ‘,:' S _‘ N

. core of the Arrane 5. As thh the ﬁrst stage there is valuable synergy and cost savmgs w1th thrs L

.EIISS via the Automated Transfer Vehrcle (ATV) Astnurn s track record of rehabﬂrty is such that3 e =

] . commercral payloads ﬂown on the Anane 5 are rewarded with the lowest i insurance rates 1n the R

e ‘_launch 1ndust:ry The ﬂrght-proven hqu1d core stage 1ncludes the Vulcam—2 engme a snnple gas— »

C 2 approachmor a PDR—equlvalent level of matunty ‘The development necessary to deliver the

B : : f'pounds‘ of payl_oadto low Earth_orbrt enables highly-competitive launch pricing. A full—vehlcle

o fj-"generator engme that 1s mherently very safe and rehable and’ was desrgned to meet Human

o however since the two have not yet ﬂown together, the’ zntegrated Lrberty system is currently

e L1berty for commercral crew requlres meetmg two maJ or mllestones These are the vahdatron of

L de31gn modrﬁcauons that provrde structural attachment of the two stages and modlﬁcatrons -

. ground~1gn1ted) Current analysrs shows these de51gn rmlestones wrth appropnate fundmg, can .;.""5».;;’;:'-5:5

o 'be completed and result ina full CDR-equlvalent launch vehicle in less than one year o

- ’: Ratmg Reqmrements addmg further s1mp11c1ty, robustness and’ safety to the Lrberty Launch :
”'-«f;'f’::System Lol o , SRR

Both of leerty 'S propulsron stages dre ator. beyond a CDR~equtvalent level of maturlty

;- f'enabhng m—ﬂ1ght start of: the upper stage (1n the Anane 5 conﬂguratron the Vulcam englne is

We have made s1gmﬁcant progress on’ the Liberty program over the past year anda half

.;_culmmatmg in: an unfunded Space Act Agreement (SAA) w1th NASA’s Commerclal Crew o
Prooram Ofﬁce in September 2011 Analysrs has determined that Liberty’s capa01ty of 44 500




2012,

: Systems Requrrement Rev1ew and Systems De51gn Rev1ew Were completed in early 2011 The

team is currently Workmg towards ‘Preliminary Desrgn Revrew which is scheduled for early :

'numerous lessons from past programs A major lesson artrculated by the Columbra Accrdent .

v - Investlgatron Board was to Jower the complexity of the launch vehlcle to reduce the number of
- .poss1ble farlure pomts L1berty draws its lngh sa;fety from a sunple desrgn w1th an absolute »
- - minimum number of movmg parts,” which provrdes the lowest- potenual loss of Crew. The - -_ '
o _'resultmg desrgn is more than 10 times safer thar shuttle and even safer than the Ares I vehlcle PR
o :'prOJectrons due to the use of estabhshed stages (V alador Study, Aprll 201 1). The use: of the sohd SRR :
 rocket first staoe also prov1des a traJ ectory that enables surv1vable aborts throuOhout ascent to o
o orb1t allevratmg the black-out zones that are prevalent with full hqurd launch vehrcles leerty
- offers the safest most rehable access to space of é any of the launch vehlcles currently proposed .
rThe vehrcle is also capable of carrymg cargo or satelhtes and has payload capabrhty comparable :
5 5.“ to that of the Delta v heavy launch vehicle. The DoD has mqmred about usmg the Lrberty o
VL ’i;‘_System asa new entrant mto the EELV launch system and followmg thelr techmcal review, .
| "_con51dered both ﬁrst and second stages to be ata cntrcal design review level of maturlty whrch L
S ~ult1mately allows L1berty to achieve operatlonal ﬂlghts at the earliest poss1ble t1me o '
i , " A cntlcal consrderatron fcr ATK was ﬁndmg the right partner to speed development of a -
e comrnercral crew capablllty Leveragmo emstmg systems ot only m1mmtzes cost to ﬁeld a 'f e
. capab111ty, but also results in achrevmg that capabrhty soonest. The Ariane 5 core stage: was the o
' f"_ ' only one to: meet all the des1red attributes, whlch led to a natural partnersh1p with EADS Astnum - |

. ‘..to create Lrberty Astnum brmos demonstrated rehablhty, fhght-proven mature hardware and
: -commercral know-how all of Wthh contr1bute to the rehabrhty and faster. development trme of
R 'leerty Wrth a European partner for the upper stage the program also advances the Unzz‘ed ,
States’ 201 0 Natzonal Space. Polzcy, Wthh called for greater mtematronal partnershrps for space
o exploratlon and takes advantage of the ex1stmg strong human space ﬂrght partnershlp between

l the United States and Europe. SR |

An addmonal strength. of the partnershlp is Astrrum S long—term hlstory and commitment

L .to human space ﬂ1ght Astnum is the pnme contractor for ESA’s Arrane 5 and the ATV cargo :

o . vehlcle for the ISS ESA s a h15torrcally very. strong partnet of NASA in the area of human _

L1berty s approach to meetmg the goal of max1mum ach1evable crew safety leverages :. B




space ﬂ1ght European astronauts have ﬂown mNASA’s Shuttle program under cooperatlve -
~ agreements smce 1983, when the first non-Amerrcan to ﬂy on the Shuttle was German astronaut

UK Merbold Since then, Europeans have been part of 25 Shuttle rmssrons, including mne o

Shuttle rmssrons to: the International Space Statlon One ESA astronaut has also served as

:commander of an ISS crew that was comprised of Americans, Russians and Europeans The -

Europeans have a s1gmﬁcant investment in the Internatlonal Space Station — nearly $10B, and

place hlgh pnorrty on sustaining this commrtment and ulttmately achrevmg a strong screntlﬁc

- return from the ISS ESA has contributed four of the ten modules that comprise the ISS—more AR
than any other mternatlonal partner, as well as supplymg the ATV. In short the Europeans have k o =

been close partners wﬂh the US for the entrre hlstory of both Shuttle and TSS. ATK’s, partnershlp g g
-~ with Astnum takes advantage ofa partner. hrghly motlvated to the same obJectrves of high safety o i
| :1 .‘.and robust ISS sustamment The L1berty engmeermg team’ s completron of the System o
R: : Reqmrements Rev1ew and System Des1gn Rev1ew vahdates the Anane 5 core stage mrssmn

:, : surtabrhty and enables L1berty to leverage ESA’s pnor mvestment of nedrly $4 brlllon in

o “its own 1nvestment m the ISS there isa hrgh level of comrmtment to the success s of the effort

The leerty prooram Wlll sustam and create aerospace ]ObS in the U.S. In out .

: = 'arrangement Wrth Astnum leerty s uppet stage VVlll be built using the existing manufacturmg ,' o
. s __base Once produced it wﬂl be shlpped to the Kennedy Space Center where it wrll employ the S _. - i
: . »serv1ces of hundreds of Amenca s most hlghly-skrlled aerospace Workers and NASA S ,. b B
- .,l’lmfrastructure to assemble and Jaunch. Lrberty has already created jobs i in Utah Flonda Oluo ERR TR

. ‘Texas and Alabama and add1t1ona1 jobs will be created across the country as our L1berty teams (R

R B Work w1th other NASA centers and supphers

leerty was first proposed ata ﬁrm-ﬁxed pnce for NASA’s CCDev—Z sohc1tat10n Had _‘
o " ATK recerved a funded SAA from NASA L1berty s first test flight was slated for 2013 with its |
| first crew launch on its third flight in 2015. Although NASA chose to fund-only spacecraft
i N provrders we were: very pleased that NASA rated L1berty hlghest of all launch vehrcles wrth o
». | hrgh-conﬁdence of success in both busmess and techmcal ments——only two- of the 18 proposals

submitted were rated better Followmg the 31gmng of the unfunded SAA in September NASA

leerty tearn

_Ariane’s. development As Lrberty represents Europe S greatest means of assurance of access to o S b

S a531gned mdrvrduals based out of Kennedy Space Center and Marshall Space Flight Center to the R




Our actrvrtres w1th1n NASA’s unfunded Space Act Agreement further vahdate our | ‘
 technical approach and business model as sound options for ensuring commercral crew success L

" however, without parual fundmg fmm the government it is extremely challengrng to recrult

B 1nvestors and close the busmess case. NASA’s Commercral Orbital Transportatlon Serv1ces

. program demonstrated that prov1d1ng ‘seed” money to stimulate commercral space entrants was' S
| effective. With thrs seed money it becomes the commercral space company s responsrbrhty to - : __ SR
’l_._execute the program both from a techmcal and business perspective. Aftter commerclally | | T

| devek’p ing the basic space transportation system, it is appropriate for the government fo acquire -

. these servrces through a full and open compet1t10n

Techmcal 1ssues in development and testmg of the leerty vehicle are less of a challengef“ _' e

) : than ach1ev1ng the optnnum fundlng proﬁle to complete development The mfusmn of outs1de S

i caprtal although ava11able awa1ts customer comrmtment and endorsement of the value

T -?'-'v’_proposrtlon Inthe case of L1berty, because much of the development is complete leveragmg

N ﬂrght—proven elements the amount of necessary government mvestment is qmte modest In fact -

R leerty s CCDev~2 fundmg request was much lower than the awarded SAAs As a result

I NASA’s stratecry to emphasrze spacecraft development in CCDev-2 has slowed our progress

L ) ,.'_,'ﬂ1ght certzf catzon Although Lrberty is de51gned asa human rated system NASA has. not yet

towards leerty s ﬁrst flight test.

An addrtronal nsk in ﬁeldmg a commercral crew system is the remarmng unknowns 1n PR

| 'NASA’S certlﬁcatron process NASA has drawn a drstmctlon between human ratmg and human' CoLE

E - annouriced its ﬁnal requ1rements for the commerc1al crew certrﬁcatlon process. The degree of
' testing and venﬁcatron requ1red to achleve certrﬁcatlon is still under development at the agency B

| This could ultrmately affect: a schedule delay, causmo a larger gap in America’s access to. space SR

e ' andJeopardlzmo the success of the program Some parallel fundmg of the launch veh1cles bemg. e

T '\proposed for crew transportatlon would be appropnate to mltrgate the poss1b111ty of surpnses i

o astronauts We do beheve there are soverergn natrons who, although cannot afford thelr own ':_

L ;cert1ﬁcat10n Any delay in the trmelme for del1ver1ng commercial crew capab111t1es grven the
- hrmted life of the Internatlonal Space Station, affects the busmess case for every commercral

L crew provrder

leerty con51dered the commercral crew market potent1al in estabhshmg our busmess

. model. Our assumpt1ons d1d not depend ona s10mﬁcant initial market for non-US government I




| space program, ‘could and: would fund c1t1zen part101pants on a commercial system. This market

will take considerable t1me to mature. Liberty, as a launch vehicle, will instead rely on cargo

" science payloads and other large satellrte opportumues such as with the DoD, in addrtron to.
L commercral crew for NASA. Launch vehrcles havmg the ab111ty to serve these other markets are -

Jess sensmve to. the commerclal crew market size than are spacecraft uniquely des1gned to carry

’ -'; crew.-

The NASA acqulsmon strategy of sohc1t1n0r a full end-to-end service for commercral

' ‘,_'crew tends to stoveprpe the desrgn solutions offered and does not facrhtate mteroperablhty

: " Interoperablhty 1s one of the maJ or enablers for commercral success in the launch vehicle "
e - busmess That 1s a launcher should through use: of common mterfaces be able to ﬂy multlple
. - cargos w1th low recurrmg mtegrat10n expense. Slmrlarly, to enable a robust sustamment of the .
L ISS, mteroperablhty between launchers and spacecraft should be encouraged Common _ S
B mterfaces wrll be dlfﬁcult to achieve with an acqursrtron strategy that seeks offermos of an end-- X -. L
R ‘ to- end servrce As an altematrve NASA could leverage some acqursmon aspects of the1r S

e _exrstlng NASA Launch Servrces (NLS) program whlch has the ab111ty to consider more than one

| ?launcher for a crven payload Th15 kind of robustness would largely mrtrgate the potentlal nsk of

L :abandomno ISS as recently was conﬁonted with the Soyuz failure.

’ There has been some debate over the contractmg mechamsm of an: SAA versus-a Federal

R "'Acqursmon Regulatlon (FAR) type contract for future eommerclal Ccrew act1v1t1es However L
S ';,fffocusmg ona chorce between SAA and FAR mrsses the point, as the obJectrve isto facrhtate the |
B most cost—effectlve government contractor mterface NASA wrll need the commerc1ally-
."developed veh1cles and serv1ces to be certlﬁed to: the agency S Human Rating requlrements
o ) wlnch wﬂl reqmre appropnate oversrght with the: desrgn and development of these vehlcles and
L services. In: order o 1mpose these requirements, NASA is naturally driventoaF AR procurement
- - model rather than an "other-transactlonal-authonty" such as an SAA. Asa contractor very
. -familiar with: FAR-based contracts ‘we had concerns with how NASA was gomg to be able to
R 'admrmster that type of contract without over-burdemng commercral companies. and dr1vmg costs
- lugher However we believe NASA is ach1ev1ng the right balance with: the1r approach to the
| Integrated Desrgn Contract (IDC) phase of the Commerclal Crew Program.

NASA’s recent IDC requests for mformatron have demonstrated that the agency has

structured the procurement to accommodate commercial aspects of the acquisition W_hrle_




o mamtammg appropnate regulatory compllance NASA has carefully selected spemﬁc clauses LR
e :ﬁom the FAR that Wﬂl enable streamlined development whrle also providing appropnate

o protect1ons for both the contractor and tax payer ‘which are not available through a SAA NASA

s . : N structured the acqmsmon as a competmve Flrm Frxed Pnce procurement to. ehmmate the

burdens assocrated w1th prov1d1ng Certlﬁed Cost and Pncmg data and complymg wrth
e government-lmposed Cost Accountmg Standards In addltlon NASA has structured the approach

B " Intellectual Property Whﬂe strll provrdmg NASA 1n51°ht The agency also provrdes potent1a1 G
R . = .provrders the opportumty to deﬁne the msrght/over51ght model assocrated w1th unplementmg E

‘ o for mrssmns m and beyond low Earth orbrt Both programs are crmcal for sustalmng U S human | . “ s
. : spaceﬂloht leadersh1p It was w1th this thmkmg m mmd that leerty was developed It explorts T ; _".ifi.
i 5 people fa01ht1es and hardware that facrhtate both proorams - el e

I Would like to reempha512e our goal in commercral crew should be to dehver the

S max1mum possrble level of crew safety Our knowledge and technologres today enable an order
= _: 'of ‘magnitude rmprovement over Shuttle. The August 2011 fallure of the Russran Soyuz

o 'launcher attemptmg to deliver Progress cargo to the ISS serves to underscore both the drfﬁculty

of space ﬂrght and. the mtportance of focusing risk. m1t1gat10n mvestments on our launch

vehlcles By choosmg to fund only spacecraft for the CCDev—2 portron of the development




program, NASA has placed a hlgher obstacle before the launch vehmle provrders From a human. N i

e _ rating. and fhght safety standpomt the launcher development is: srgmﬁcantly more challengmg

o L ,techmcally than the spacecraft Thls 1s because the preponderance of risks to the'crew dunng

. human spacefhght launch vehlcle other than the space shuttle 1n three decades ThlS is not only

e an 1ssue for our company, but for all of those 1nvolved wnh commercral crew Whether one 1s

l:developmg a launch vehrcle ora capsule the entlre system must be successful for any one ' ', - .

element to succeed Grven the nature, of the challenge before us; NASA’s commercral CIew. |

SR “.acqursmon strategy ments a greater mvestment 1n the launcher srde of the next generatron system‘;‘ S

. o extremely careful as a natlon not to' fall 1nto the trap of takmg shortcuts or overlookmg

N 'requlrements m hOPe S fof shortenmg development tlrne As a former astronaut and hlef Of the

f‘f'contmuously to achleve the maxrmum possrble levels of crew safety in'our human space ﬂlght

‘;systems wrll pay the brggest d1v1dends m the long run

e I appremate the opportumty to mtroduce our Lrberty Launch System to you The system
»-';,'1s ava11ab1e in the near term wrth a test ﬂrght poss1ble W1th1n three years L1berty offers a great

‘opportumty to foster the next level of cooperatron between Europe and the Umted States whlle

jremstatmg an‘ ! ‘ustammor our access to. ISS 1 beheve our vehrcle isa safe rehable and cost—

N ‘-’effectlve commerc1al crew launch solutlon po1sed to ensure Amenca $ Commer01al Crew

*; _safe robust and endurmg

Two Attach o |
OnePageSummary '."_ o PO
leerty Prctonal

S - launch, which must be mrtrgated emanate from the launch vehlcle The U S. has not certrﬁed a B

L v-fivdurmg tlus trme of dramatlc change for thrs country S human space ﬂrght program ‘we need to be L

., Astronaut Ofﬁce Who personally hand-prcked the crew of Columbra, I am conﬁdent;lthat stnvmg - "L e
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