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Navy Ford (CVN -78) Class Aircraft Carrier Program: Background and Issues for Congress
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1 See als€CRS Report R43838\ Shift in the International Security Environment: Pai@ Implications for Defense

Issues for Congresby Ronald O'RourkeandCRS Report R44891).S. Role in the World: Background and Issues for
Congressby Ronald O'Rourke and Michael Moodie

2TheNavyods |l ast remaining XiynHawkiQVi6l), wasldécymmissiowesl oreldnuacya8t,r i e r
2009.

8 The commissioning into service 6VN-78 on July 22, 201%&nded a period during which the carrier force had

declined to 10 shif@s a period thabegan on December 1, 2012, with the inactivation of theofaekind nuclear

powered aircraft carriggnterprise(CVN-65), a ship that entered service in 1961.

410 U.S.C. 8062 was previously numbered as 10 U.S.C. 5062. It was renumhE0ddd.&sC. 8062 by Section 807 of
theJohn S. McCain National Defense Authorization Act for Fiscal Year 2819. 5513P.L. 115232 0f August 13,

2018), which directed a renumbering of sections and titles of Title 10 relating to the Navy and Marine Corps. (Sections
806 and 808 of.L. 115232directed a similar renumbering of sections and titles relating to the Air Force and Army,
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respectively.)

5 As mentioned in footnot8, the carrier force dropped from 11 ships to 10 ships between December 1, 2017, when
Enterprise(CVN-65) was inactivated, and July 22, 2017, when CX8\was commissioned into service. Antidipg

the gap between the inactivation of C\GS and the commissioning of C¥RB, the Navy asked Congress for a
temporary waiver of 10 U.S.C082(b) to accommodate the period between the two events. Section 1023 of the
FY2010 National Defense Authorizatidwt (H.R. 2647P.L. 11184 of October 28, 2009) authorized the waiver,
permitting the Navy to hav10 operational carriers between the inactivation of @8Nind the commissioning of
CVN-78.

610 U.S.C. 8062(e) states the following:
The Secretary of the Navy shall ensure-that
(1) the Navy maintains a minimum of 9 carrier air wings until the earfier o

(A) the date on which additional operationally deployable aircraft carriers can fully suppéyt a 10
carrier air wing; or

(B) October 1, 2025;

(2) after the earlier of the two dates referred to in subparagraphs (A) and (B) of paragraph (1), the
Navy maintains a minimum of 10 carrier air wings; and

(3) for each such carrier air wing, the Navy maintains a dedicated and fully staffed headquarters.

7 For more on the 355hip forcelevel goal, se€RS Report RL32669\avy Force Structure and Shipbuilding Plans:
Background and Issues for Congrelsg Ronald O'Rourke

8See t he ap pEardie Navy FeroeStructute &dals Bating Back to 2@1 CR$S Report RL32663\avy
Force Structure and Shipbuilding Plans: Background and Issues for CongseRonald O'Rourke
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T Section 121 of the FY2007 ohn Warner Nat i on:
H. R. /P512-36e9 October 17, 06) granted the N
us e -yfeoaurr incremental?ﬂiunﬂ@ng afmdr8@VNUnder thi
t he Navy could fully fuwdaeaphrobdthbae ship:
include yBRBapsbicpr ement and three subsequent

1 Section 124 of the FY2012 NaRi Ph8AODefense A
112bf December 31, 2011P). LafélaPegr Seictti men 121
Navy the autiyenrnirt y ntco eumeet fail vdaunnddi8nog f or CVN

9 Source for 2063 date in relation to fegerar centers: Congressional Budget Office (CBO), in a telephone consultation
with CRS on Mg 18, 2017.

10 For more on full funding and incremental funding, €&S Report RL31404Hefense Procurement: Full Funding
Policyd Background, Issues, and Options for CongrégsRonald O'Rourke and Steph2aggett andCRS Report
RL32776,Navy Ship Procurement: Alternative Funding ApproaéhBackground and Options for Congregy
Ronald O'Rourke
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to procure either ship.
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day, more electrical power for supporting s
operated by sever al Miumcdiraesds fsehwsefy,e Briael gbootres t
erating and sowoppermrtch( &SP bgstabodNi méUa Hs |

op
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11 Source for figures of 2,000 supplier firms in 46 stafiennifer Boykin, president of HII/NNS, as quoted in Marcus
Wei sgerber, AUS-CMavy ePl| @Oa e = r F DefessaOnglanearyBle 2089d e s , 0

2The CVN-78 classvas earlier known as the CVAL class, which meant nuclegowered aircraftarrier for the 2%
century.

1381012 of the FY2007 defense authorization &cR( 5122P.L. 109-364 of October 172006) expressed the sense of
Congress that CVN8 should be named féresident Gerald R. Ford. On January 16, 2007, the Navy announced that
CVN-78 would be so named. CVYRB and other carriers built to the same desigrtonsequetty referred to as Ford
(CVN-78) class carriers. Fonore onNavy ship hames, s€eRS Report RS22478lavy Ship Names: Background for
Congressby Ronald O'Rourke
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foywear incremefMmbahefpndownwgr cost growth on the s
additional n$1 ,n3 FWZD01M6 | dnd -tFor@@@dl8Betce®spr ocur ement
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$13,084.0 million.) The ship was delivered to tfF
i ntroviscee on July 22, 2017. The Navy is currently
and certifi Gatliloweafp otnlse ed lkeivimt or s .

Figure 1.USS Gerald R. Ford(CVN -78)

Source: Navy photograph dated April 8, 2017, assed October 3, 2017, dittp://www.navy.mil/
view_image.aspuz234835

"5-A Nu@d Ow%wnd ux | OOI1 Ea
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Navpr opos @d uFkdYyg2ed €5k e ismbptrposc ur e me3n2t7micdost oat ( B1é&, ,
abouBb®Blliinoy)ran doll ars. The shipFYeoeeR2yvedndP f L
was fully f umYd2e0dl 8 nu sFiY2g0 1c3ongr eysagi d mealrleymeanutadH o r i
fundlilnegg.ship is being built with an improved shi
incorpesastoeas | earned fr omB.t hAe kceoyn sairnu cotfi otnh iosf iCn
process is to substaanat taaljluys treeddu cceo ntsht&Qurce a lo n( ic.oe
compared teoe/8t.ha¥fsCweNdul ed for delivery to the

USee fANavy Names Ne&St JMdihmc rFalavykie@saberrddday®9, 2011, accessed online

on June 1, 2011, attp://www.navy.milsearchdisplay.aspStory_id60686 See al so Pet eNextFrost, AU. S
Aircraft Carrier Will B e Na haevdort Ndwt Raily Piegdviay 30,2018 C\UNBOh n F . Kenn
is the second ship to be named for President John F. Kennedy. The 67, @Mds the last conventionally powered

carrier procured for thBavy. C\V-67 was procured in FY1963, entered service in 1968, and was decommissioned in

2007.
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January. 31, 2019
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characterizes t hdenearnby ndplshiieldgluiddrgbera®sti mat ed
costs BOr a@dBNICMMken from a December 2017 Navy b
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cost eBf0 @hydut mi$l9l0ilon and -8 1h ebbyofoXdti | 6 c@BYNTf or a

combined reduct i ofiT hoefs ea bfoi ugtu r$eds. Oa ryeie lakl il d welxlpa ress,s e

meaning doll ars timdatl agarieennot adj usted for
Regarding the difference between a savd ngs of at
FY2019 budget submission and a savings of about
business case analysis, taededbrNavy SpoRdOdM@an pa e s
the ®akFy¥y2019 budipdtr eadhymiacscioaamt ed for at | east
potential -GMANIimwy ,waultdvosave anolddist isaumgagles$ FIB |
t hat the Navy, i hu dbgetpagdmmi 9 gisorF,Y2MdyY have anti
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15Source: CRS calculation based on costs forsiaglei p pur chases as presented in Navyés
and costs for tweship purchase as presentedime Navydés FY2020 budget submission.

16 Source: Navy information paper on estimated cost savings e$ltwpocarrier buy provided to CRS by Navy Office
of Legislative Affairs on June 20, 2019.

17 Navy information paper provided to CRS by Navy Office ofdtative Affairs on June 20, 2019.

BJustin Katz, @ CA P EShigBuy Wih8aves$3.18N$900 Millios LeFswWan Service
Pr o] e clisidedefense.gconfrebruary 5, 2019 (subscription required).

19The Navy made the announcemehCVN-8 0 6 s on thensame day that it deactivated they8arold aircraft

carrier CVN65, also nameéinterprise( AiEnt er pri se, RawpdedFAiscrBbac! €arrier, I n
Navy News Service December 1, 2012; Hugh Lessig, ANavNMewpdbet i res One
News Daily PressDecember 2, 2012GVN-65 was the eighth Navy ship namedterprise CVN-80 is to be the

ninth.
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232 Thess Nmvgposed FY2020 budget requests $1,285.
the ship. The ship is scheduled for delivery to
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FY2026 and some number of years after FY2026)
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Table 1. Procurement Funding for CVNs 78,79, 80, and 81 Through FY202 6+
(Millions of thenyear dollars, rounded to nearest tenth)

FY CVN-78 CVN-79 CVN -80 CVN-81 Total

FYo1 21.7 (AP) 0 0 0 21.7

FY02 1353 (AP) 0 0 0 1353

FYO3 395.5(AP) 0 0 0 395.5

FYo4 1,162.9AP) 0 0 0 1,162.9

FYO05 623.1(AP) 0 0 0 623.1

FY06 618.9(AP) 0 0 0 618.9

FYO7 735.8 (AP) 52.8 (AP) 0 0 788.6

FYo8 2,685.0 (FF) 123.5 (AP) 0 0 2,808.5

FY09 2,684.6 (FF) 1,210.6 (AP) 0 0 3,895.2

FY10 851.3(FF) 482.9(AP) 0 0 1334.2

FY11 1,775.2(FF) 902.5 (AP) 0 0 2,677.7

FY12 0 554.8 (AP) 0 0 554.8

FY13 0 491.0 (FF) 0 0 491.0

FY14 588.1 (CC) 917.6 (FF) 0 0 1,505.7

FY15 663.0 (CC) 1,219.4(FF) 0 0 1,882.4

FY16 123.8 (CC) 15695 (FF) 862.4(AP) 0 2,5557

FY17 0 1,21.8(FF) 1,370.8 (AP) 0 2,612.6

FY18 20.0(CC) 2%611(FF) 1,569.6(FF) 0 4,150.7

FY19 0 0 9552 (FF) 618.0 (FF) 1,573.2

F\20 (requestd) 0 0 1,062.0(FF) 1,285.0 (FF) 2,347.0
FY21 (prgramned) 0 0 1,079.7(FF) 1,565.0 (FF) 2,644.7
FY22prggrammep 0 0 1,016.6(FF) 1,307.0 (FF) 2,323.6
FY23 (prgrammeq 0 0 1,10.0 (FF) 760.0 (FF) 1,929.0
FY24 (programmec 0 0 1,051.0 (FF) 667.0 (FF) 1,718.0
FY25 (projected) 0 0 2,198.8 (FF) 696.0 (FF) 2,894.8
FY26+ (projected) 0 0 0 5,552.7 (FF) 5,552.7
Total 13,084.0 11,327.4 12,335.1 12,450.7  49,197.2

Source: Table prepared by CRSbaseddD Y\ -V )< EXGJIHW Yfot EPN-Y8WunRrgfigi@ss
for FY2010 and FY201Navy Office of Legislative Affairs email to CéRed March 20, 2019egardingan
additional$120 million in reprogrammed fundidgs57.3 million in FY2010 and $62.7 millionFY2012 for
CVN-78.

Notes: )LIXUHV PD\ QRW DGG GXH WR URXQGLQJ "$3p LV DGYDQ¥H SURFXUHPH
cost to complete funding (i.gfunding to cover cost growth), which is sometimes abbreviated in Navy documents
as CTC.FY2026+ measiFY2026 and somnumber of years after FY2026.

/ UOT UEOw/ UOBEUUI OiI OUw" 6U0w" E x

Congress has establsg sther 80 M @isrsementcradgst caap i e
1T Section 122Johnt Wer R¥RfOBMStehom aAlztaD i on

H. R. /PR 12-326e9 October 17, 2006) established a

for -C&Nof $10.5 billion, plus adjustments f ol

a procur enfeonrt scuobsstedcumeprst clRaomrd ers of $8.1 bill

plus adjustments for inflati dth. Reenpdt .ot her f ac

Congressional Research Service 8



Navy Ford (CVN -78) Class Aircraft Carrier Program: Background and Issues for Congress

S OVNO T TP WMT T O R ZT
ST SORT S O FORODS
——Sop- Lo w~o L<

i B

W< o

— =

a
n
As aaenk nbdy S

t
ra
at are attri
pb
[

¢
o
o
R

Sept ember. 293 6d2TBCE)sses Section 122 on

@
(=
o
N

ection 121 of t
December 2

am to pr
cap of $
nts for
in orig
122 of t
vember 2
bvide a

=N

14 NaRi 6PAR3dD4Defense A
) amended- the procure
reviv8edndap of $12, 8.
hima il otnh & opr cearcahm,f of
n and other factors
t cap) .
BcBNat(iPahal Def
furt h#8 amend
d cap efn %1l ,p3 9 &.
ram, plus adj stment for inflati
ni stduifrnhggtbab/sOt hec€Chioaf o6f CNalv al
ns dedwrram nreesq uihragd mea compl ete the s
cost cap shall resubst oipreran iwmadcept
y the Secretary 9ofc otsfte cphaovpy may i n
i (i . eslufc ht @an$ Bl .t NGB8 yb islslt iadkre)n

@

Qb+ —c—oc e

TL T O -~

O Mg ~—® 0=

|—
I

© >
B

0
3
a

«
QJQ)(DO-<

—— LN
c D RN O"*a

cCwvwwn S
O Qoo
o ®

_'_Q__'_'O'SZD ® 3 Q

S

P ® S QMd®OokK
~ (/708

oo O~

e e A
e t he
mi | |
n a

oo o—«<

n
d
0
[

(0]

oo« T o

-
~—~

noti fi ctahtd ocno srte qecua pr elmeegnit ssl astpieacn

e

a) of nde AXR2IDABI. Rattii omaActDe(f e
cemb/grf a2t hé@éblamended the cost c
8 program tr@ vp siedd2 ¢®6p8 .o0f mi8I0lI iammmd f or CVN
equent ships in the program, plus adjust
foap €&MMas kept at $11,398.0 million, plus
ot
in

O™ ®Oow T =<

(7]

h gTrh ef apcrtoovriss.i on al sad jaureelnedregla ppshe basi s
flation, and éxgdwrdteadd cagdian it ctolsd sc d g

SO ~WONN VDPHLO TOT TR DN UR

S oSSc<coO® QR OT ST
"QO0 T ZRKO TOT< OO
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20 A copy of the May 8, 2018, letter was providedCRS and CBO by the Navy Office of Legislative Affairs on July
19, 2018.
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Table 2. Changes in Estimated Procurement Costs of CVNs 78,79,80 ,and 81
(As shown in FY2008Y2®0 budgets, in millions of theypear dollars)

Budget CVN -78 CVN -79 CVN -80 CVN-81
Est. Est. Est. Schedule Est.
proc. Scheduled proc. Scheduled proc. d FY of proc. Scheduled
cost FY of proc . cost FY of proc. cost proc. cost FY of proc.
FY08 10,488.9 FY08 9,192.0 FY12 10,716.8 FY16 n/a Fy21
FY09 10,457.9 FY08 9,191.6 FY12 10,716.8 FY16 n/a Fy21
FY10 10,845.8 FY08 n/a FY13 n/a FY18 n/a FY23
FY11 11,531.0 FY08 10,413.1 FY13 13,577.0 FY18 n/a FY23
FY12 11,531.0 FY08 10,253.0 FY13 13,494.9 FY18 n/a FY23
FY13 12,323.2 FY08 11,411.0 FY13 13,874.2 FY18 n/a FY23
FY14 12,829.3 FY08 11,338.4 FY13 13,874.2 FY18 n/a FY23
FY15 12,887.2 FYo08 11,498.0 FY13 13,874.2 FY18 n/a FY23
FY16 12,887.0 FYo08 11,347.6 FY13 13,472.0 FY18 n/a FY23
FY17 12,887.0 FYo08 11,398.0 FY13 12,900.0 FY18 n/a FY23
FY18 12,907.0 FYo08 11,377.4 FY13 12,997.6 FY18 n/a FY23
FY19 12,964.0 FYo08 11,3414 FY13 12601.7 FY18 15,088.0 FY23
FY20 $13,084.0 FYO08 11,327.4 FY13 12,335.1 FY18 12,450.7 FY20
Annual % change
FYO08 to FY09 -0.3 0% 0% n/a
FYO09 to FY10 +3.7 n/a n/a n/a
FY10to FY11 +6.3 n/a n/a n/a
FY09 toFY11 +26.7%
FY11 to FY12 0% -1.5% -0.1% n/a
FY12 to FY13 +6.9% +11.3% +2.8% n/a
FY13to FY14 +4.1% -0.6% 0% n/a
FY14to FY15 +0.5% +1.4% 0% n/a
FY15 to FY16 0% -1.3% -2.9% n/a
FY16 to FY17 0% +0.4% -4.2% n/a
FY17 toFY18 +0.2% -0.2% +0.7% n/a
FY18to FY19 +0.4% -0.3% -3.0% n/a
FY19to FY20 +0.9% -0.1% -2.1% -17.5%
Cumulative % change through FY 20
Since FY08 +24.% +23.2% +15.1% n/a
(CVN-78 year
of proc.)
Since FY13 +6.2% -0.7% -111% n/a
(CVN-79 year
of proc.)
Since FY18 +1.4% -04% -3.0% n/a
(CVN-80 year
of proc.)

Source: Table prepared by CRS based on FY260220 Navy budget submissionga means not available.

Notes: The FY2010 budget submission did not show estimated procurement oostsheduled years of
procurementfor CVNs 79 and 80The scheduled years of procurement for CVNs 79 andsB@wn herefor the
FY2010 budget submissiare inferred from the shift to fivgear intervals for procuring carriers that was

announced by Secretary of Defense Gates in his April 6, 2009, news conference regarding recommendations for
the FY2010 defense budget.
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22 Joint explanatory statement fidtR. 6157 PDF pages 174 and 176 of 559.
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submission, it shows as a ship ©0 FbYe2 Oplr9o cbuurdegde ti r
submien. The acceffera®&€®M dembveeyg dath the uncha
procureme®8,feugg@G¥Nts that the interlvalndbet ween
construct82nhad ICe/Nn i ncreased by something |ike

Ot hemgtsh hel d neqeals,edtuilird eressaull t i n increased | os
shifting from @8dndtor comniso8 Aeft aOdNpPpdd EVdId vy
spreading of shipyard fixed overzZhenaBdbtc ddhtessedur i r

24 Source: Spoken remarks by Navy officials at an April 9, 2019, hearing before the Senate Armed Services Committee
on the Department of the Navyo6s proposed FY2020 budget.
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effects could increas82thloperatunementeresoght offjuce
Congress include the foll owing:

1 What i mpact , i f any, wi |-8l1 tuhned earc ctehlee rtantoe d d e |
carrier contract, combioriegrwiculm-&fneeturd o a Cye
have on the proeBur?e ment cost of CVN

T How might the pro82remangecionst-redl CVYN.e., inf
adjusted) terms if its year of procurement w
such as FY20277?

%81 YI YwwUGEBKl wli @

Anotihsesrue f orwhGCeotnhgerre stso iaspprove,&r EF@aét, or modi f
procurfamandmgoue €VE roogrdm assessing this questio
consider various factorpropacl!| udsanchgcewdrhakbteedleya ntd h e
priced the workontth&8@yYy®Mposamgi hoFY4®»020, partic
context of | mplagmeédretri rco @tdrredctt@Nor CV N

#EUIl wl OUw EIl BUYDOUwEKHOWE I

Another issue for Congress contRirmtfeoviodke datae f or
for aircAafhotadrear bderF,Y@uWnhear $hiepNaiviydi ng pl a
procurement wygehd sbntercabmel@8r s§ he preB8cur ement ¢
in FY2028caranidera flo2rce wowstdaibredchaseivedi mnt me 2
noted earlier, shif-or me @®rar aa matrcehr ge ammuaeidietn tf |teoe t:
as soon awrlsthetBO63968rvice |lives obubise aot i mdbl ¢ ¢
exte@Wdber things held egqgoural3edpr ceut iemyge arat hieer g
centers wdwlvdun dhicm g arsdewgmuii m @ mteimeé3sép e ehii godb ud fl dti meg

plan for procuring aircraft cararireres dmd cfeor ad e
a force of 11 or fewer <carriers.

" OU0wEOB W] ESET BHE i BT dT UEOw" OU0 w" E
YIUYDI b
For ashte speveorsatl gyreawtGH/ Ricrp rtohgr a m, Navy efforts to

and Navy efforts to manage & ocsdst smams haovethheen
contionvueirnsgi ght i ssues f7&8r pCAyg amis a7l QiHMenh e CVN

25The Congressional Budget office (CBO) in 2008 and GAOi2 007 questi oned the accuracy of
estimate for CVN78. CBO reported in June 2008 that it estimated that @8Mould cost $11.2 billion in constant

FY2009 doll ar s, or about $900 mil l i on tanoFY2009tddilarspand he Navyds
t hat i-7B expe@eviddd cost growth similar to that of other lead ships that the Navy has purchased in the past 10
years, costs could be much higher still. o CBOealtso reporte

cost estimate for CVN'8, the Navy had assigned a confidence level of less than 50% to its estimate, meaning that the

Navy believed there was more than a 50% chance that the estimate would be exceeded. (Congressional Budget Office,

Resource Implat i ons of the Navyds Fiscal Year 2009 Shipbuilding F
August 2007 that

Costs for CVN 78 will Ilikely exceed the budget for sev
which underpins the budget, is optimist@r example, the Navy assumes that CVN 78 will be
built with fewer | abor hours than were needed for the
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estimated procu78CeNi® &Lo/ddBawvé FTNbRBRIR,and

151%,r espectively, since the Cossutbmgrsecwidld o CWN FY:
reqgutireedNavy f@®B8.p% ddricomstomppeodeur ement funding f
ship FYRY204n6d FY2@BEQHs alwm iIEQHhowevtr, ¢
gowth &B,CXV¥N an8din€v& or liehRsYs2 0alnIdpDp® 4

T while the est i7mprtevd ocordd tdvder es@Vilyhe FY 2008
budget (the bud§ewas npwdc ¢ helCFdROt1 4
since tidbardg¥2Ql i torhlays agrsomanl ByYamount (about

T while the est i7fartevd ocodd tdvder es@ViNlyhe FY 2008
bdget and the FY2013 budget (in part because
was deferred by one Z%seianrc ei nt hteh e YF2Y021031 Ob ubdugdegt e
haksecl i ned by a smalJlaadount (l ess than 1%)

T while the est i8mMparteevd o oyddavtebefm adMiNe FY 200 8
budget an8bucdcgetFYRIOM part because the procur e
was deferred by two ¥eanseinhéehEYEY281bubgdyg
haksecl i ned%hy about

20UUETI UwlOi widPUOwWOi w" OU0w& 0ORbicwndBwUEYaw EUE
Sources of risk -068 bagvé gnolwudedn &mMbdling ot her tF
systems to be78nwhaséedeveal €pMent, i f del ayed, c
the ship. These systems ulintcl cwalel ed ntelwe t Flpec torf o ma
System (EMALS), a new aircraft arresting system
and t@epshimary radar, called the Dual Band Radart
and other sourcwtshoforig&kamwmdg. cost gr

In July 2016, the DOD Inspectorbs Gmaragéménssuefd ¢t
AAG devel op®inentl amfufaoyt 2017, it was reported that

target cost for ship construction may not be achievabl
construct on was 22 percent higher than the Navyds cost tarc¢
Although the Navy and the shipbuilder are working on ways to reduce costs, the actual costs to

build the ship wildl Il'i kel y i ncyrbesa saebia biotvye ttoh emaNaavgyed s t
issues that affect cost suffers from insufficient cost surveillance. Without effective cost

surveillance, the Navy will not be able to identify early signs of cost growth and take necessary

corrective action.

(Government AccountabilitOffice, Defense Acquisitions[:] Navy Faces Challenges Constructing

the Aircraft Carrier Gerald R. Ford within BudgeBAO-07-866, August 2007, summary page. See
also Government Accountability Office, Defense Acquisitions[:] Realistic Business CasesiNeede

to Execute Navy Shipbuilding Programs, Statement of Paul L. Francis, Director, Acquisition and
Sourcing Management Team, Testimony Before the Subcommittee on Seapower and Expeditionary
Forces, Committee on Armed Services, House of Representative24,Ja307 (GAGO7-943T),

p. 15.)

%pDeferring the shipb6s procurement from FY2012 to FY2013 pu:
in thenyear dollars (which are the type of dollars showiable 2), and may have reduced production learning curve
benefits in shifting from production of CVX8 to production of CVN/9.

2’Deferring the shipb6s procuremant yemrom BY20h6 | oi BYW20h8 op -
cost in theryear dollars (which are the type of dollars showmable 2), and may have reducg@doduction learning
curve benefits in shifting from production of CVI to production of CVM8O0.

28 Inspector General, U.S. Department of DefeAghljanced Arresting Gear Program Exceeded Cost and Schedule
BaselinesReport No DODI&G2016107, July 5, 201&9 pp. For press reports about the DOD |G report, see Justin
Doubl eday, ADOD | G: Navy Mismanaged DeviesidetiperNayuly Testi ng o

Congressional Research Service 15



Navy Ford (CVN -78) Class Aircraft Carrier Program: Background and Issues for Congress

potential alternativetsyscsdamrtmsnue het &Navwi thiadi tde cp
EMALs and AAG on -clheaes o PBasrcrtitebrnse.8 2500l t he FY2017
Def ense Aut IBor iPAat3i3@@f4ADecémber 23, 2016) | imite
of funds for the AAG program until certain condi
Navy officials have statedoshado/fot DN eagqrue pwd rnkgi n ¢
ship with a less ®ypemsinveagpdiomar pppadadamunities |
ship that would have mader 8t thauts hwiopu | do rad sma phaab/lee
CVN& cost, and rmayt asiggy nfgora thhue | slhisp t hat i ncorpo
build strategy {{/Bat Twassteruabtealg yidoirmpgLlrVd\v e ment s, Nav
said, include the following items, among others:

T achieving a higher pewdenteadgdedfor@utmoidtutl iesg a
stacked together to form the ship;

T achi élvedanrgni ng iowdiidd tmeanshippodkicnggs ki il ar

modul es i n alni kaes sseamhilegys,| isne as t o achieve i mg
l earning curvaulweneofi to§ ithetskee mprdal es; and
f more economical ordering of parts and mater.i
ordering of parts and materials, as opposed
i ndividual basis as each is needed.
For additi onalt mbatcoksgtr ogarnodwtihkn 8 mp rtohger aGV N Navy ef f C
stem that growth, and Navy effortsbBtoosnanag@es C O S
SeRSSHQ@RL{EESHQGL[ '
"O0O0i PEI OET w+1 Y1 OU
The Navy states t hatesittismacoocendfriaafante [ acebbdi hgr ct
for wilbhessspoe L¥NsEsYQre8G866Wan@2%L and 20% as of
respectively, meaning that the Navgwasts @fowtume 2
on CVNs n7d9 ,8 18 0werae 7 4 %, 7 8 %, and 80 %, respective

11 El OUw1lil OEUI Ew+1 1 HDUOGEUDYI w/ udYPUDOOU
Sectionhhg28&8Y@D16 National ©Def taieo9adadudhorizati on
November )s2tbat e2s0 1t5he f ol | owi ng:

SEC. 128. Limitation on availability of funds for U.S.S. John F. Kennedy (C\@N

(a) Limitationd Of the funds authorized to be appropriated by &ct or otherwise made
available for fiscal year 2016 for procurement for the U.S.S. John F. Kennedyi {®y,N
$100,000,000 may not be obligated or expended until the date on which the Secretary of

11, 2016 ; Christopher P. Cavas, i Pent a PefenseMNewddlsll,Navy Mi s ma
2016.

®Sydney J. Freedber g Jlre.c,h iCnaavayp uCGammi tAsr rTeos t H iBgghkitge ar For Al
Defense January 17, 2017. See al so Davi d B. DdéfemseiNews , fAdvanced
June 25, 2018; Paul McLeary, fi Na vy 6 BredkingpDefbrisedude 26,o0r d Carr i er

2018.

¥See, for exampl e, Me g a n-79B\illkKHave & New Raddr,FS&v©$180M Coniparad$0: CV N

[CVN-7 8 6 s ] Dual USNINds RMamach 017, 2015; Christopher P. Cavas, f
I n New ®@afenseiNewss Mar ch 17, 2015; Christopher P. Cavas, fiNew
Defense NewdMarch 23, 2015.

31 Source: Navy information paper providedCRS by Navy Office of legislative Affairs on June 20, 2019.
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the Navy submits to the congressional defense committeescertification under
subsection (b)(1) or the notification under paragraph (2) of such subsection, as the case
may be, and the reports under subsections (c) and (d)....

(c) Report on costs relating to CVIRO and CVN 809

(1) IN GENERALS Not later thar0 days after the date of the enactment of this Act, the
Secretary of the Navy shall submit to the congressional defense committees a report that
evaluates cost issues related to the U.S.S. John F. Kennedy {8YVHEnd the U.S.S.
Enterprise (CVN80).

(2) ELEMENTS® The report under paragraph (1) shall include the following:
(A) Options to achieve ship end cost of no more than $10,000,000,000.

(B) Options to freeze the design of CVR for CVN 80, with exceptions only for changes
due to full ship shock trialor other significant test and evaluation results.

(C) Options to reduce the plans cost for Q\88 to less than 50 percent of the C\VAi9
plans cost.

(D) Options to transition all nenuclear Governmerfurnished equipment, including
launch and arrestingyaipment, to contractefurnished equipment.

(E) Options to build the ships at the most economic pace, such as four years between ships.

(F) A business case analysis for the Enterprise Air Search Radar modification IdZVN
and CVN 80.

(G) A business casenalysis for the twghase CVN79 delivery proposal and impact on
fleet deployments.

Section 126 of the FY2017 HNat BP6A3dB2ARdEf ense Aut hc
December s23at exs0lteh)e foll owi ng:

SEC. 126. Limitation on availability of funds for procurement of U.S.S. Enterprise (CVN
80).

(a) Limitationd Of the funds authorized to la@propriated by this Act or otherwise made
available for fiscal year 2017 for advance procurement or procurement for the U.S.S.
Enterprise (CVN80), not more than 25 percent may be obligated or expended until the
date on which the Secretary of the Navy #mel Chief of Naval Operations jointly submit

to the congressional defense committees the report under subsection (b).

(b) Initial report on CVN79 and CVN800 Not later than December 1, 2016, the
Secretary of the Navy and the Chief of Naval Operationdl ghiatly submit to the
congressional defense committees a report that includes a description of actions that may
be carried out (including decoping requirements, if necessary) to achieve a ship end cost
ofd

(1) not more than $12,000,000,000 for the G8N; and
(2) not more than $11,000,000,000 for the U.S.S. John F. Kennedyi (YN
(c) Annual report on CVN79 and CVN 809

(1) IN GENERALS Together with the budget of the President for each fiscal year through
fiscal year 2021 (as submitted to Congresdar section 1105(a) of title 31, United States
Code) the Secretary of the Navy and the Chief of Naval Operations shall submit a report
on the efforts of the Navy to achieve the ship end costs described in subsection (b) for the
CVNi 79 and CVN 80.

(2) ELEMENTSS The report under paragraph (1) shall include, with respect to the
procurement of the CVIV9 and the CVIN8O, the following:
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(A) A description of the progress made toward achieving the ship end costs described in
subsection (b), including realized castvings.

(B) A description of low valuadded or unnecessary elements of program cost that have
been reduced or eliminated.

(C) Cost savings estimates for current and planned initiatives.

(D) A schedule that includés

(i) a plan for spending with phasing key obligations and outlays;

(ii) decision points describing when savings may be realized; and

(iii) key events that must occur to execute initiatives and achieve savings.
(E) Instances of lower Government estimates used in contract negotiations.

(F) A description of risks that may result from achieving the procurement end costs
specified in subsection (b).

(G) A description of incentives or rewards provided or planned to be provided to prime
contractors for meeting the procurement end costs specifeasection (b).

Secti don olf21t(he FY2018 Nati onHh.IR.DEX&h&f Aut hori za
December7)slit2at es0l% he foll owi ng:

SEC. 121. Aircraft carriers.

(b) Waiver on limitation of availability of funds for CMN'9.0 The Secretary of Defense

may waive subsections (a) and (b) of section 128 of the National Defense Autborizat
Act for Fiscal Year 2016 (Public Law 1192; 129 Stat. 751) after a period of 60 days has
elapsed following the date on which the Secretary submits to the congressional defense
committees a written notification of the intent of the Secretary to isstlesswaiver. The
Secretary shall include in any such notification the following:

(1) The rationale of the Secretary for issuing the waiver.

(2) The revised test and evaluation master plan that describes when full ship shock trials
will be held on Foretlass aircraft carriers.

(3) A certification that the Secretary has analyzed and accepted the operational risk of the
U.S.S. Gerald R. Ford deploying without having conducted full ship shock trials, and that
the Secretary has not delegated the decisionte ssch waiver.

#1 OEa wbOWWBHP UU U w#A K QA BUOWwOw31l ET OPEEC
/| UOEOI OU
Another oversight issue f o/r& Cloinigs te ddueeg lo ong mpeamts a

to the need to correct technicawipholishemshapoarc
weapon el evato)ysAphs®Oetobdbetr 2Qc¢t 2019, press repoi

USS Gerald R. Ford (CVI¥8) may not be ready to deploy until 2024, further complicating
the Navyods persistent probl emskEastiCoagtener ati ng depl

Fordés originally planned deployment date was 20:
slip due largely to developmental delays in the new technologies that were included aboard

the firstin-class nuclear aircraft carrier. The delays are ialgm@art due to the Department

of Defenseds deci s i-ghipshdcktrialsBeforeidts fitstaeploymére.r go f ul |
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An

An

The news of the later deployment date came during a Tuesday House Armed Services
readiness subcommittee hearing in an exchange éetiNaval Sea Systems Command
head Vice Adm. Tom Moore and Rep. Elaine Luria\(®,).

AThe original deployment was 2018 and best esti maf
Moore during the hearing.

Al think wedll beat t haltbackasKaotothedeftasavechn, fiWe dr e goi
but | think webre going to beat that. o

The initial estimated deployment date is still under review, pending a decision by Chief of
Naval Operations Adm. Mike Gilday in consultation with Moore and James Geurts,
assistat secretary of the Navy for research, development and acquisition, Geurts told
reporters following the hearing.

il want to make sure the new CNO has got an oppol
sure he and | are both 6N NdwsafterthbHeamirgwi t h it , 0 Geur

October 2 3, 2019, press report states:

Navy Secretary Richard Spencer defended the-tatgyed USS Gerald R. Ford aircraft
carrier Wednesday [October 23] and shot back at critics, suggesting that pointed remarks

on CapitolHi | | Tuesday amounted to Adisinformation. o
AThe ship wild.l be ready to serve and do what iit©d
thinks is appropriate, and itds going to be soone
the Brookings Institution, referrgnto Chief of Naval Operations Adm. Michael Gilday.

Thatdéds the | atest estimate for when the Ford wildl

The carrier was originally scheduled to be able to deploy in 2018. Former Navy officer

Rep. Elaine Luria (B/a.) offered a bligering criticism of the delays Tuesday [October

22], calling the vepsosweelr ead Ad oAthinlgl ibeer tmu mlige érar g
hearing with Vice Adm. Thomas Moore of Naval Sea Systems Command and Assistant

Secretary of the Navy for Research, Depenent, and Acquisition James Geurts.

fi | l ook at her and other |l eadership on the Hill
program and | get a little angry, 0 Spencer said,
carrierb6s air mndicartded foi opdrations notawhen ghe warship itself

will be ready. The carrier will be fisent to the f

AYou could not ask for a better disinformation pr
from congressionalrci t i cs t hat wunderplays the Fordbs potent.i

AWedre going to work this out, o0 Speneer continued
changero and emphasized that of its 11 weapons e
ship, fit hissi gmoerdnienlge vwvaet or No . 4 over o and fiel evat
the ship.0 Moore and Geurts said Tuesday that thi
for use3

October 16, 2019, press report states:

The ship is a long way from being ready to takéhie seas in defense of the nation. While
construction began in 2005 and the Ford was delivered to the Navy and commissioned in

2017, itds been back in the shipyard since July 2
a postshakedown availability, a ptaed event all US Navy ships go through but that is
more difficult with this firstof-c | ass ship full of new and hitherto

2Sam LaGrone, fiCarrier FofWe&MapgnsdoE|l ®e f$NdyewdDetaberd 202 4¢ 3

2019.

BWe s | ey Nlawy SperaetaryAciuseCongressionaCritics of Disinformation' on FordCarrier, Bolitico Pro,
October 23, 2019.
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hard work for all involved and it will not be nearly finished when the ship comes out of the
yard as expeed later this month to renew testing and development of its systems whether
or not theyo6re fully functional

Four major systems in the ship will continue to need work: the Electromagnetic Aircraft
Launch System (EMALS), the Advanced Arresting Gear (AABg eleven Advanced
Weapons Elevators (AWEs) and the DB8aind Radar (DBR). Issues with those
developmental, nestechnology systems have been widely reported on for years, ever since
Defense Secretary Donald Rumsfeld under the banner of transformatioedotiem
installed on the first ship in the new class despite deep Navy reservations and
recommendations against doing so.

Less talked about are the shipbs ethanctri cal and p
100-megawatt electrical system is far morengrful than the 30 MW systems installed in

the ten ships of the previous Nimitiass carriers, and all that power is crucial to the

operation of the four major developmental systems.

The power plant is driven by two nedesign nuclear reactors which, bye skimpy
information provided to the public, seem to be working fine. But according to numerous
sources, there are problednsften unspecified with the propulsion plant.

One issue that was reported involved the failure of main thrust bearings, fixtairésdn

the weight of rotating propeller shafts. Twice, in April 2017 and again in January 2018, the

Ford suffered main thrust bearing failures while at sea and was required to head back to

port. The Navy did not publicize these problems, which were unkrtowhe public until

Bl oombergbés Tony Capaccio reported them in May 20

Other reported problems include significant delays with initial sea trials due to issues with
voltage regulators on the four main turbine generators. Reports persist that one main
propulsion turbine had to be virtually rebuilt after a 2016 accident caused significant
damage to its rotors. Some of those accounts add there was serious damage to a second
turbine.

ltés hard to tell specifically ewhgatindts goi ng on &
specifics or to confirm the reports. But the accounts persist, and it could be that one of the

most serious problems with the Ford is not up top where the aircraft handling systems and

radars are, but deep down in the hull where the proputdéont lies.

What is abundantly clear is that candor and honesty are not hallmarks of the carrier

progran® anincredible state of affairs given the enormous cost of the ships and their deep
significance to the nati on dtenatelnreddédonseaecy Qui t e apart
about classified combat system and propulsion information are fears to disclose even the

most mundane detaflswitness the dearth of photography put out by the service over the

shipds initial 81 day sf phatts takem avhen tAd shipwas an i ni ti al
delivered and commissioned, exceptionally few images have been released to tlde public

and those that were strained to avoid showing much of the ship, instead focusing on

closeups of people aboard her or, if on the flightkgdevith an outof-f ocus shi pbés i sl and
in the background. This stands in stark contrast to the constant stream of images and videos

put out by every other carrier in the fleet when

Media would love to photograph and reportoh e s hi p, but theyére banned f
visits. At no time during those initial 81 days at sea was any member of any media aboard
despite numerous requests to do so. No reporters did standups from the flight deck with the

scream of jet engines behincetim . No one interviewed sailors on bc
like to live and work on such an advange& c hnol ogy shi p. No shipbds capta
the wonders of the new systems. No one was all owe

reportind the awe andwonder virtually anyone has the first time they see and ride on a
massive aircraft carrier carrying out flight operations at sea.
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Why this secrecy? A good question which, when asked, is often met with shuffles and
explanati ons t haty, thathtevoukl be apdistractionpthat ppssdnger e a d
carrying aircraft arenét yet qualified to I and on

Professional military people make careers thinking about how to deal with potential
enemies, and the history of the US displays no shortfall rafdny, heroism and

forthrightness in dealing with the countrybs foes
Afraid of Congressional and governmental oversight, afraid of public criticism, afraid of
an informed media, andsnpihgp ahicd seenfsto&krmwmo ot her 6s i nt

end. Senior officials will strongly deny it, but the fear is palpable, quantifiable, widely
acknowledged on the inside and obvious from the outside.

Sources say when the Ford renews its trials and development period theve @&
heightened sense of urgency and activity. That would be good doifsdee Navy can
conquer its fears and Igtsic: let] us3

"5-IA Ww6 |l HxkO@OYEUOUU

Another oversight iNauyey ébfoCbagrescomphéebgnshe
and certifie cosecdparmad b r7s8(. 0 he&Y Nieped cervdart eofresr r e d

to as Advanced Weadphtoass Ebevamiossi ( AWEahd bombs f
weapon mamazi fisesfslhiigpht deck,adedtbatot daieycrcaint be
getting ready toThakeseté& Wwasmftit hetshéepojted in
been a matutigmro voefr sciognhttit raedmenNawvy bascetruggl ed f
meet promi ses de bhasthepdaeftedbye maer si ght commi:t
nine AWEs buil t  Thtee sNaevdy, OsatnalB, écflielt6hnaoffi dtdlise s hi p

11 weaponhaed ecvoantpodrest ed constr uc®Pirdm,r hteos ttihmg,, &n
rgorted figure had been 2 of 11 elevators since

#Christopher P. Cavas;SeitTha NMySsSt eGeefansk <l AcRisghcE Repatie ro
October 16, 2019.

BWe s | ey Nlawy SperataryAciiuseCongressionalr i t i Risinforondtior@on FordCarrier, Bolitico Pro,
October 23, 2019. See also Sam LaGr #wWeapd@CarEievaFordC#dayi
USNI NewsOctober 22, 2019.

%Sam LaGrone, #fCarrier Ford WiRéatly WdenitlyeavessShigyardSNoNewe apon EIl e v
October 9, 2019. Se®nalCest AnebbnyY. SapWacshbi piaEv,ex , Navy Ca
Bloomberg July 30, 2019. (The article was also publishedlmombergwi t h t he ti t Ilsen$i3F |1 awed EIl evat
BiionCarri er Miss ABenhh®Wer PDead|l iNavyg) Says More Experts Comi ng
El ev at orUSNI dléwadulg5, 2019; NaviResearch, Development and Acquisition Public Aff@ffice,

fiNavy Full Court Press on USS Gét R. Ford Weapons Elevatprflavy News Servigduly 1, 2019; Mark D. Faram,

AThe Navyds New Plan to Naewkmefoddbg E) e2@l1®yrsP&alil Mcksaony, |
Outsiders To Fi x BreakingbéfemghtlufFlor a0 CarrBen, Werner and Sam LaGr.

Ger al d R. Ford Weapons Elevator Certifications Wil!/ Extend
McLeary, AWill Trump Fire SecNav? SBregaking DeeaseMayi28r USS Ford S
2019; Rich Abott, AFord EIl evat or Wefande DdllyJune 3, 2009 Megath And Ext e

Eckstein, i N a vBase® Test Bie fomFgid laa 4 s nWeapons EIl evator s- But Ti mi nc¢
7 8 USNI NewsMay 31, 2019.

For earlier press reports, see Anthony Capacci o, AuU. S. Navy
Lift BBtoomberg 0 Nov e mb er 2, 2018; Ant hony Capacci o, AiFl awed Bo
Buyi ng TwoBlo@werg i Pesember 5, 2019; Megan Eckstein, ASECNAV
El evators Wil Be Fi x 83N NewsJahuam B) 2019)SSdGerald R ForddPublit ffaiiso

AUSS Gerald R. Ford Accept s NdvyNws Bervisglanaary 66c 201 Dhestagherns EIl evat o
Woody, fAThe Navyds Ne we sMissigiPiece of &datin Deeembei, lelpingGmSolveaa L o n g
Probl em the Navy Secr et 8usipesHrwideddeaty 20:H20%9; Ricbabd SigkiN akiyx i ng, 0
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Assessment

A The delays in the ship devel opment and initia
operational testing until FY2lafdY2 2. The del ay in the shipbds del i v
added approximately 2 years to the timeline. As noted in previous annual reports, the CVN

78 test schedule has been aggressive, and the development of HElIAESBomagnetic

Aircraft Launch System]AAG [Advanced Arresting gear]AWE [Advanced Weapons

Elevator] DBR[DualBand Radaf] and the I ntegrated Warfare Systen
first deployment to FY22.

Reliability

A Four of CVN 786s new systems stEMALS, out as being
AAG, DBR, and AWEs. Overall, the poor reliability demonstrated by AAG and EMALS

and the uncertain reliability of DBR and AWEs could delay CVN 78 IOT&Hial

Operational Test and Evaluatiodlhe Navy continues to test all four of these systeams i

their shipboard configurations aboard CVN 78. Reliability estimates derived from test data

for EMALS and AAG are discussed in following subsections. For DBR and AWE, only

engineering reliability estimates have been provided.

EMALS

A Test i nglved 77 stipbbaged launchemand demonstrated EMALS capability to
launch aircraft planned for the CVN 78 Air Wing.

A Through the first 747 shipboard | aunches, EMAL S
well below the requirement of 4,166 Mean Cycles BetwE€ritical Failures, where a cycle
represents the launch of one aircraft.

A The reliability concerns are exacerbated by t
electrically isolate EMALS components during flight operations due to the shared nature

of the Ehergy Storage Groups and Power Conversion Subsystem inverters onboard CVN

78. The process for electrically isolating equipment is-tbmesuming; spinning down the

EMALS motor/generators takes 1.5 hours by itself. The inability to readily electrically

isolate equipment precludes EMALS maintenance during flight operations.

AAG

A Testing to date included 763 attempted shipboc:
capability to recover aircraft planned for the CVN 78 air wing.

A The Progr am Of fompoeentsteatide sdt meetsystenmrspgcifications
during landbased testing. Through the first 763 attempted shipboard landings, AAG
suffered 10 operational mission failures (which includes one failure of the barricade
system). This reliability estimatelfawell below the rebaselined reliability growth curve

AfOnce Beleaguered by ,@avw Timeslanuaryt28, 201EIBrGdraldd=e Fosd (YN I8) f t
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and well below the requirement of 16,500 Mean Cycles Between Operational Mission
Failures, where a cycle represents the recovery of one aircraft.

A The reliability c curent AAGIesigmtieat does gohalldwi ed by t he
electrical isolation of the Power Conditioning Subsystem equipment from high power
buses, limiting corrective maintenance on belbeek equipment during flight operations.

Combat System

A Re s ul t[seabased deeBniEntal testingdvents indicate good SSIhip self
defense systemperformance in scheduling and launching simulated RARIslling
Airframe Missiles]and ESSMdEvolved Sea Sparrow Missileshs well as scheduling

DBR directives for ESSM acquisiticaand target illumination. Insufficient interoperability
testing with a CEQCooperative Engagement Capabilitygtwork and Link 16 prevents

an estimate of performance in this area. It is unknown if the integration problems between
SSDS and Surface ElectioWarfare Improvement Program (SEWIP) Block 2 identified
during engineering testing at Wallops Island have been resolved because SEWIP Block 2
was not installed on the ship during these SBDT events.

A CVN 786s combat sy [sdfdefersdtessshipisnagriskodnetdt he SDTS
schedule constraints, lack of funding, and insufficient planned developmental testing.

DBR

A Throughout the five CVN 78 SBDTs, -DBR was pl agt
in dual tracks adversely affecting its performance.

A I ntegration of the DBR electronic protection
unfunded. With modern threats, a lack of electronic protection places the ship in a high
risk scenario if deployed to combat.

A The Navy anal ysis meetsdode impraved toBipport gagierf or manc e
air traffic control center certification.

Sortie Generation Rate

A CVN 78 is unl i k[eottig genemtiom rattpiquerement. iThe sarg8 G R
threshold is based on unrealistic assumptions including waather and unlimited
visibility, and that aircraft emergencies, failures of shipboard equipment, ship maneuvers,
and manning shortfalls will not affect flight operations. During the 2013 operational
assessment, DOT&E conducted an analysis of past aikagfer operations in major
conflicts. The analysis concludes that the CVN 78 SGR requirement is well above
historical levels.

A DOT&E plans to assess CVN 78 performance during
requirement as well as to the demonstratetbpmance of the Nimitzlass carriers.

A Poor reliability of key systems that sup
cascading series of delays during flight o
generate sorties. The poor or unknorehability of these critical subsystems represents

the most risk to the successful completion of CVN 78 IOT&E.

Manning

A Based on current expe c tfor officersaandrenlistegl willt he bert hi ng
be exceeded by approximatdl@0 personnel wh some variability in the estimates. This

also leaves no room for extra personnel during inspecte@scises, or routine fage-

face turnovers.

A Planned ship manning rkiquliets. fThil s nigs 100t pehe e
standard pract&on otheships, and the personnel and training systems mayenaible to
support 100 percent manning. Additionallyworkload estimates for the many new
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technologies such asitapults, arresting gear, radar, and weapons and aeferedttors are
not yetwell understood.

Electromagnetic Compatibility

A Developmental testing identfil significant EMI[electromagnetic interferenceind
radiation hazard problems. The Navy continuegharacterize and develop mitigation
plans for the problem$ut someoperational limitations and restrictions apected to
persistinto IOT&E and deployment. The Navijl need to develop capability assessments
at differring levels of system utilization in order for commandersntake informed
decisions on system emplogmt.

Live Fire Test & Evaluation

A The vulnerability of CV Nndé®abesthredadocgd ne w

shock is unknown. The prograptans to complete shock testing on EMALS, AAG, and
the AWE components during CY19, but because of a siyanfisystems, shock testing of
DBR components lags and wiikely not be completed before the FSSfidl ship shock
trials].

critical

A The Vulnerability Aassesmmeht Repothepsbivpdsessan

to airdelivered threaengagements. Ehclassified findings in the report identifie
specific equipment that most frequently would leadnission capability loss. In FY19,
the Navy is scheduleid deliver additional report volumes that will assegimerability to
underwater threats and cpliance withOperational Requirements Document survivability
criteria.

Recommendations
The Navy should:

1. Provide schedule, funding, and an execution strategyskessing SGR. This strategy
should specify which testingill be accomplished live, a prose for accrediting the
Seabasing/Seastrike Aviation Model for operational testind,a method for comparing
CVN 78 performance with thatf the Nimitz class.

2. Continue to characterize the electromagnetic environomttard CVN 78 and develop
operatingorocedures tanaximize system effectiveness and maintain safetppfticable,
the Navy should utilize the lessons learned fi©oXN 78 to inform design modifications
for CVN 79 anduture carriers.

3. Develop and implement DBR electronic protectioartance ship survivability against
modern threats.

4. Submit an updated TEMP.
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The Navy accepted delivery of the lead ship, CVN 78, in May 201fgitdeshallenges

related to immature technologies and struggles to demonstrate the reliability of mature

systems. The Navy reports that 10 of the Ford CI
maturéddt he advanced arresting qissdersystemsm@hot and one of
yet mature. The advanced weapons elevators are among the systems deemed mature by the

Navy; however, according to Navy officials, only 2 of the 11 elevators installed on the ship

can bring munitions to the flight degka key elementof operational flights. The

shipbuilder is working to correct the system during its first glesivery maintenance

period, now scheduled to end in October 2019, and the Navy plans to creatdadadd

site to test the elevators, which will come at aditimhal cost.

Shipboard testing is ongoing for several critical systems and could delay future operational
testing. Those systems include the electromagnetic aircraft launch system (EMALS),
AAG, and dual band radar (DBR). Although the Navy is testing EBAihd AAG on the

ship with aircraft, the reliability of those systems remains a concern. If these systems
cannot function safely, CVN 78 will not demonstrate it can rapidly deploy aidceakey
requirement for these carriers. Recent shipboard testingleebvthat the Navy is struggling

to get DBR to operate as planned. Moreover, DBR poses a greater radiation hazard to
personnel and systems on an aircraft carrier than the Navy anticipated, which could restrict
certain types of flight operations.

Theremaihng chall enges the Navy faces in maturing CVN
lead to their redesign or replacement on later ships. This would include CVN 79, which is

currently 55 percent complete, as well as the third and fourth ships, CVNs 80 and\81. C

79 repeats the CVN 78 design with some modifications and replaces DBR with the

Enterprise Air Surveillance Radar (EASR), which is in development. The Navy does not

identify this new system as a critical technology in the Ford Class program because it

derives from the preexisting Air and Missile Defense Radar (AMDR) program. However,

EASR is a different size and performs a different mission than the AMDR systems, which

are designed for destroyers. Therefore, EASR may still require design and development

efforts to function on the carriéFhe Navy plans to procure two EASR units for CVNs 79

and 80 and instal/l the CVN 79 wunit during that sh
and 81 will repeat the design of CVN 79.

Other Program Issues

CVN 7 8 6 s encostscdnereasenh by 23 percent over its initial cost cap and as a result
of continuing technical deficiencies, the Navy may still require more funding to complete
this ship. The Navy increased the current $12.9 billion cost cap for CVN 78 by $12@ millio
in May 2018 to account for additional paflivery work, but added work and cost changes
may result in an additional cost increase.

Costs for CVN 79 are also likely to increase as a result of optimistic cost and labor targets,
putting the ship at riskfexceeding its $11.4 billion cost cap. The CVN 79 cost estimate
assumes unprecedented construction effici@rlepor hours will be 18 percent lower than
CVN 78. However, our analysis shows the shipbuilder is not meeting this goal and is
unlikely to improveperformance enough to meet cost and labor targets.

Congress raised the cost cap for CVN 80 and later ships to $12.6 billion and approved the
Navybs plans téoCVMsuB) antl 8docat tleeasame itiraer;, Isased on the
shipbuil der 6s rategytwill saxe thee Navih avdr $2tbitlionsHowever, it is
unclear whether the Navy can meet this cost cap, even with the estimated savings from a
two-ship buy, because it assumes further reductions in subsystem costs, construction
change orders, and labbpurs. The Navy projects a further reduction in labor hours
compared to CVN 78 about 25 percent fewer labor hours than CV® %l contribute

to cost savings for these ships.
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The program office indicated that it does not separately track or report inimnnuat
software development to integrate the various subsystems of the ship. These subsystems

include CVN 7806s combat control systems, whi ch

software intensive development.
Program Office Comments

We provided a draft ahis assessment to the program office for review and comment. The
program office provided technical comments, which we incorporated where appropriate.
The program office stated that, in July 2018, CVN 78 entered algegrmaintenance
period. It also saidhat, as of February 2019, two advanced weapons elevators are
operating, and it continues to improve developmental system reliability.

The program also stated that, with CVN 79 construction 55 percent complete, shipbuilder
cost performance remains stalidat slightly below the level needed to achieve production
labor hour reduction targets. The program stated that the shipbuilder continues to work
through the effects of material shortfalls that disrupted performance. The program said that
the Navy plansa deliver a complete, deployable ship as scheduled and within the cost cap
to maintain an 1tarrier fleet.

The program office also stated that the Navy awarded the CVN 80/81 procurement contract
in January 2019 and expects to save $4 billion, companédt tead purchased each ship
individually. According to the progr am, t he

incentivizes the sBipyardodos best performance.
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A a March he&ri2a@®@l1®n Navy shipbuilding programs
0

t

t
f the Senate Armed Servi cebdiCoimnmiatted ,a trhew Nsatvy
he queAt itome hearing, the following exchange oc

SENATOR JOHN MCCAIN, CHARMAN, SENATE ARMED SERVICES
COMMITTEE, ATTENDING EX OFFICIC,

And you are looking at additional options to the large aircraft carrier as we know it.

SEAN STACKLEY, ASSISTANT SECRETARY OF THE NAVY FOR RESEAHR,
DEVELOPMENT,AND ACQUISITION:

We & initiateda study and | think ydire discussed this with the CNGhief of Naval
Oper at i o nsswththe frahtend bf shat étudy. Yes, ¥ir.

Later i n,tthkee floddroimigng exchange occurred:
SENATOR ROGER WICKER, CHAIRMAN, SEAPOWER SUBCOMMITTEE:

Well, Senator McCain expressed concern about compet[iorNavy shipbuilding
programs] And | think that was with, in regard to aircraft carriers.

SEAN J. STACKLEY ,ASSISTANT SECRETARY OF THE NAVY FOR RESEARCH,
DEVELOPMENT,AND ACQUISITION:

Yes, Sir.

WICKER:

Would you care to respond to that?
STACKLEY:

He made a generic comment that we need competition to help control cost in our programs
and we are absolutely in agreement there. With specific regards to the aircraft carrier, we
have been asked and we aredwafing suit to conduct a study to look at alternatives to the
Nimitz and Ford class size and type of aircraft carriers, to see if it make sense.

We've done this in the past. We're not going to simply break out prior studies, dust them
off and resubmit it. W're taking a hard look to see is theiie there a sweet spot,
something different other than todayl 00,000 ton carrier that would make sense to
provide the power projection that we need, that we get today from our aircraft carriers, but
at the same time put us in a more affordable position for providing that capability.

WICKER:

OK. But right now, he@ hed made a correct factual statement with regard to the lack of
competition.

STACKLEY:

Yes, Sir. There & yes, there is no other shipyard in the world that has the ability to
construct a Ford or a Nimitz nuclear aircraft carrier other than what weimd@wvport

News and the capital investment to do that is prohibitive to set up a second source, so
obviously we ard we are content, not with the lack of competition, but we are content
with knowing that we're only going to have one builder for our aircaftiers®

On March 20, 2015, the Navy provided the foll owi

39 Source: Transcript of hearing.
40 Transcript of hearing.
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As indicated in testimony, the Navy has an ongoing study to explore the possible

composition of our future large deck aviation ship force, including carfidmste is a

historical precedent for these typlof exploratory studies as we look for efficiencies and

ways to improve our war fighting capabilities. This study will reflect our continued

commitment to reducing costs across all platforms by matchingbddies to projected

threats and Alsgsic] seeks to identify acquisition strategies that promote competition in

naval ship construction. While | candt comment on
that the results will be used to inform futurephiilding budget submissions and efforts,

beyond what is currently plannét

11 xOUUw1ll gUPUI EwEd wapbwe OOwhl Wwdi w
Section 128 of the FYZ®16 omatAlPE RO aDdf ense Aut hc
November s2tbat e2s0 1t5h)e f ol | owi ng:

SEC. 128. Limitation omvailability of funds for U.S.S. John F. Kennedy (CVI9).

(a) Limitationd Of the funds authorized to be appropriated by this Act or otherwise made
available for fiscal year 2016 for procurement for the U.S.S. John F. Kennedyi {®YN
$100,000,000 may ndte obligated or expended until the date on which the Secretary of
the Navy submits to the congressional defense committees the certification under
subsection (b)(1) or the notification under paragraph (2) of such subsection, as the case
may be, and the ports under subsections (c) and (d)....

(d) Report on future developmeint.

(1) IN GENERALS Not later than April 1, 2016, the Secretary of the Navy shall submit

to the congressional defense committees a report on potential requirements, capabilities,
and afernatives for the future development of aircraft carriers that would replace or
supplement the CVINV8 class aircraft carrier.

(2) ELEMENTSO The report under paragraph (1) shall include the following:

(A) A description of fleet, sebased tactical aviatiocapability requirements for a range
of operational scenarios beginning in the 2025 timeframe.

(B) A description of alternative aircraft carrier designs that meet the requirements
described under subparagraph (A).

(C) A description of nuclear and nowiclear propulsion options.

(D) A description of tonnage options ranging from less than 20,000 tons to greater than
100,000 tons.

(E) Requirements for unmanned systems integration from inception.
(F) Developmental, procurement, and lifecycle cost assessmait¢fatives.
(G) A notional acquisition strategy for the development and construction of alternatives.

(H) A description of shipbuilding industrial base considerations and a plan to ensure
opportunity for competition among alternatives.

(I) A descriptionof funding and timing considerations related to developing the Annual
Long-Range Plan for Construction of Naval Vessels required under section 231 of title 10,
United States Code.

The report requirPpd . B l8®léecchowas28pdducted for t
RAND Corporation, was del i ver ed nt ocltahsesnicfoinegd efsosri

“4As printed in Sam LaGrone, @ NavUBNIGewsMarclke23,i201§. Al t ernati ve C.
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July 2016. An uncl assifi edrwdr sainan i efs utetde ime ROrlt
publicly released RAND repeporttThe afe@®lslcawii veg sur
(emphasis as in original)

We analyzed the feasibility of adopting four aircraft carrier concept variants as-faiew

to the Foreclasscarrier following USS Enterprise (CVN 80) or theyet-unnamed CVN

81. Among these options are two lamdeck carrier platforms that would retain the
capability to launch and recover fix@dng aircraft using an edeck catapult and arresting
gear systemand two smaller carrier platforms capable of supporting only short takeoff and
vertical landing (STVOL) aircraft. Specifically, the four concept variants are as follows:

A a fomVadiaot wontinuing the current 100,6@M Fordclass carrier but wittwo
life-of-the-ship reactors and other equipment and system changes to reduce cost (we refer
to this design concept as CVN 8X)

A a 7dh UBSOFOrrestasize carrier with an updated flight deck and hybrid nuelear
powered integrated propulsion plant lwitapability to embark the current large integrated
air wing but with reduced sortie generation capability, survivability, and endurance
compared with the Ford class (we refer to this design concept as CVN LX)

A a 4d vaignOof the USS Ameritalass, fossil fuel powered and arranged to

support only STOVL operations but at a higher tempo than the current LHA 6 (USS

America) (we refer to this design concept as CV LX). This variant would incorporate the

| arger shipbés beam e xthalHA& daass flighhlestudes.vy exami ned i n

A a 2dh vabiahtOthat will resemble escort carriers that some allied navies currently
operate (we refer to this design concept as CV EX). Similar to the 4&%00f&riant, it
will be conventionally powered and widperate STOVL aircraft....

Our analyses of the carrier variants illuminated capability shortfalls in some instances. Our
overall findings are as follows:

A The CVN 8X, tclass cadier,soffecs simithr waréightishg capability to
that of the Brd-class carrier today. There might be opportunities to reduce costs by
eliminating costly features that only marginally improve capability, but similar tradeoffs
are likely to be made in the current program as well.

A The CVN L X c o n cirdegratedycarrent airwing witti dapabilies aear
current levels but with less organic mission endurance for weapons and aviation fuel. It
will not generate the same SGR as the Fadagds carrier, but this is not a significant
limitation for stressing warfighting scenarios. It will be less survivable in some
environments and have less redundancy than the Ford pragnaoord ship, and these
factors might drive different operation concepts. Although we do not characterize the
impact of decreased survhidity, this is an important limitation that will have to be
weighed against the potential cost savings. The major means of reducing cost is through
engineering redundancy, speed, and air wing fuel capacity, and these could affect mobility
and theater clasge.

A The concept variant CV LX, which is a version o
risk, alternative pathway for the Navy to reduce carrier costs if such a variant were procured
in greater numbers than the current carrier shipbuilding plan; alysi suggests a two

to-one replacement. Over the long term, however, as the current carrier force is retired, the
CV LX would not be a viable option for the eventual carrier force unless displaced
capabilities were reassigned to new aircraft or platfomtise joint force, which would be

costly. This platform would be feasible for a subset of carrier missions but, even for those
missions, could require an increase in the number of platforms. This concept variant might,
if procured in sufficient numbersyentually enable the Navy to reduce the number of-Ford
class carriers in the overall force structure, but retensive analysis of missions,
operations, and basing of such a variant and the supported air combat element is required.
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A The s matvariansstreviewed) theeQY EX 20,086n seabased platforms, do

not provide either a significant capacity or an integrated air wing and, thus, force reliance
on other legacy platforms or laffhised assets to provide key elements of capability
particulr, AEW. As a result, this concept variant is not really a replacement for current
aircraft carrier capability and would require other platforms, aircraft, weapons, and
capabilities in the joint force. These platforms would be a viable pathway only id broa
fleet architecture transformation providing a narrow mission set, perhaps regionally, and
would require extensive analysis. Given that such a concept variant is not a viable
replacement for an aircraft carrier, such analysis would be required to sdemnaey
adjustment on the current aircraft carrier program would be feasible....

The overall results of our cost comparison are as follows:

A The de s-dasspcarder, theoQ@VH 8Xnight generate fewer sorties than the
current key performance parareetvalues for the Ford class and might have only
incremental reduction in overall platform co$he analysis examining cost reduction with
transition to a lifeof-the-ship reactor, such that being done on submarine programs, does
not appear to be cost efftive. Between the developmental costs and a reduced service life,
there is little cost advantage in this variant.

A The CVN LX concept would allow considerable sav
appears to be a viable alternative to considerftmther concept exploratiarConstruction

costs would be lower; design changes anddjfele costs would reflect the lessons already

applied in the Ford class. The reliance on hybrid drive with fewer mechanical parts than

legacy platforms is likely to fainer reduce maintenance cost. However, CVN LX would

be a new design that would require a significant investment in nonrecurring engineering in

the near term to allow timely delivery in the 2030s.

A cv LX, although it r equntain airscapabilites migher f orce str
still reduce overall construction costs if large carrier numbers were reduced. But, as

described in the reporteducing carrier numbers with the resulting loss of capability

should not be pursued without extensive furtealysisfor all displaced missions in the

joint force execution of warfighting soarios and, potentially, regional basing and

narrowly focused missions for these platforms. Any cost savings would likely be offset to

an unknown degree by requirements ddditional systems to mitigate loss of capability

associated with this variant.

A Cv EX, the smallest variant, is not a practical
of the Navy warfighting concept of operations. Although the same is to a dagregith

CV LX, the impact of an even larger number of lsartie ships with small and limited air

wings is even more pronounced with this variant. CV EX has all of the shortfalls of CV

LX and will pose even greater issues of mutual support and logisstasment....

Conclusions

Our analysis points to potential options for replacing the Niglégs carrier as these ships
reach expected service life that have lower procurement costs than thddssrdarriers.
However, most of these options come wighduced capability that might require changes

in the concept of operations to deliver-$eesed aircraft capability comparable to that of
carriers in the fleet today. If a new platform is introduced in theZn@3 0 s , the Navyods
force structure will still catain a large legacy force of Nimitand Fordclass carriers, at
least until the mieR050 time frame, which might lower the risks of introducing a new
carrier for some period of time. But, ultimately, if a new carrier variant is selected, it will
define te carrier force and constitute the supported capability available to the Navy.
Capability shortfalls can be mitigated, to some degree, with changes in operational
concepts or by adding additional platforms to the force strutwt@ch introduces
additiond cost that might offset anticipated cost savings. In addition, if the Navy stops
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procuring largedeck nuclear carriers, the ability to reconstitute the industrial base at some
time in the future comes with substantial risk.

Although SGR [sortie generatiomte] was a central variable in comparing the carrier
variants, our analysis suggests that there is room to makedtfada aircraft sortie rate
capacity between the Foddlass carrier and a loweost platform. However, it is important

to consider thia whatever threats complicate carrier operations, they might even more
significantly affect lanebased tactical air operations. Carriers can move; have defensive
support from escorts; can readily replenish; and might, in fact, be more survivable than
their land-based counterparts. This is an important factor for Congress and the Department
of Defense to consider before a trauféis made to give up the supported air wing sortie
generation capacity in the overall deased forcé?

The questi on sdfi fwhdetohematl | er ai r ¢ hasfeétel dciaersr ioenr s
futfulreeet atbhttewgqtered by Section 1067 of the FY
Aut hori zat i PHhi&dTAhLl dNovembeTh@de 20MN&EE .studies ar
in more detail ®n another CRS report

%Il E U UhIOgumNJ) | UUw1l xOUU
A Februaryrdds r&ph&r tf osltlaotweidn g
Under Secretary of the Navy Thomas Modly said now that the Navy found a way to build

two new Gerald R. Fordlass aircraft carriers while saving money it is starting to look at
future carrier procurement, which mightbew y di f f er ent . é

Modly said Secretary of the Navy Richard Spencer sees $13 bhillion carriers as not
sustainable going forward and the service will be looking at ways to further reduce costs
or keep the carrier capabilities more affordable in future shipupeotents.

ifiThere was gener al conclusion that those two for
determined fthat was going to happen, 06 Modly sa
conference here [in San Diego] . é

After the CVN80 and-81 [procurement] decisiowa s mad e, fi think a | ot of
decisions still need to be made. So the secretary [Spencer] would like to take a look at
60. K. now that we made that decision, and that s

few years from now, we needto starithi i ng now about whatoés the next o

Modly told reporters they are asking questions |
Or is it going to be smaller or are we going to buy two smaller ones or maybe shift air

power to other formsofdlei very. And we dondét know the answers
at this. o

EUOEI Uumb biDwU yiuNx OU U

An October 23, 2019, press report abouanremar ks
eventheatBrooki ndsatl rsatmet Wtaiyorst at ed:

42 Bradley Martin and Michael McMaho#ruture Aircraft Carrier OptionsSanta Monica, CA, RAND Corporation,
2017, pp. xixviii. The report was provided by Navy Office of Legislative Affairs to CRS and CBO on October 2, 2017.

43 SeeCRS Report RL32663\avy Force Structure and Shipbuilding Plans: Background and Issues for Carigyess
Ronald O'Rourke

“Rich Abott, f@ANavy St ar t s8 llDedenksd DailyFelrdary $522019i er s Aft er CVN
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Spencer also discussed how the Navy plans to complement the Ford class of carriers with
future ships, and with new approaches to using other vessels now in the fleet.

i Wh at wi || the next carrier l ook |'i ke? Wedre havi

wedll see what happens, 0 he said, suggesting futu
launching drone®

21T OEOwW3 UDPEO
An earlier oversight {i78spe oformamCwagcroavieicthenrt hteh e

s hotcrki at t We8 CGVMss in the nearcltasysendras ert henl ead
the second ship in the class. B8S8HQGIL[k(ground i nf

+1 T DPUOEUDPYI w EYPYPUaAwl OUw%8 I Yy
2U00EUVa wOi w" 6001 Ul Wise Qe 0D EUd OI0@®IO WU
7TDEGHI mmar i zes ctoingmr ess2ibmead B akthent funding r eque

CVN8 praéagramomwEQHDf the $2,347.0 million reques
milliisomo80 C&/(Nd $1, 285 -1l Il ion is for CVN

Table 3. Congressional Action on FY20 20 Funding Request
Millions of dollars, rounded to nearest tenth.

Authorization Appropriation
Request  HASC SASC Conf. HAC SAC Conf.
Procurement 2,347.0 1,952.0 2,347.0 2,066.0 0
Procurement (CVN8O0) 0 0 0 0 1,062.0
Procurement (CVN81) 0 0 0 0 1,174.8

Source: 7TDEOH SUHSDUHG E\ &56 BOhWdgedskbMissinyYdormitkee and conference
reports, and explanatory statements on F2RMNational Defense Authorization Act and FYZDDOD
Appropriations Act.

Notes: HASC is House Armed Services CommitteBASC is Senate Armed Services CommittébAC is
House Appropriations CommitteeSAC is Senate Appropriations Committe€onf. is conference agreement.

%81 Yl Yw- EUDOOEOQuw#I1 i1 OWI1ud ull &kiy@d PFEUD OO L
' OUUI

The House Armed Servi cHe Re@pan2iflitltbaien,e il , R.129 199 p @r
2500recommended the funding [7BE®THh es hroeacno nmnme nt dheed
reduction of $395.0 mill i on ifiBas iucd ecso ms trreudcutcita no/r
conversion evaerdsacosdugtiowniPapful $9 .n0 emiuli Ipimem tf o

excess co(sPta gger o3wt8h).
6HFWLRQV oH.DRRGax5 0k ported by the committee

“We s | ey NNauwy SperetaryAciuseCongressionaCritics of Disinformation' on FordCarrier, Bolitico Pro,
October 23, 2019.
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SEC. 111. MODIFICATION OF ANNUAL REPORT ON COST TARGETS FOR
CERTAIN AIRCRAFT CARRIERS.

Section 126(c) of the National Defense Authorization fac Fiscal Year 2017R.L. 114
328 130 Stat. 2035) is amended

(1) in the subsection heading, by striking ~“and CG8W and inserting =, CV#0, and
CVN-81";

(2) in paragraph (1), by striking “costs described in subsection (b) for the TVahd
CVN-80" and inserting " cost targets for the GVB|, the CVN80, and the CVNB1"; and

(3) in paragraph (2)

(A) in the matter preceding subparagraph (A), by strikiremd the CVN80" and inserting
", the CVN80, and the CVMB1"

(B) in subparagraph (A), by striking ““costs described in subsection (b)" and inserting ““cost
targets";

(C) in subparagraph (F), by striking ““costs specified in subsection (b)" anéhipsardst
targets"; and

(D) in subparagraph (G), by striking ““costs specified in subsection (b)" and inserting ~"cost
targets".

SEC. 112. REPEAL OF REQUIREMENT TO ADHERE TO NAVY COST ESTIMATES
FOR CERTAIN AIRCRAFT CARRIERS.

Section 122 of the John Waar National Defense Authorization Afar Fiscal Year 2007
(P.L. 109364, 120 Stat. 2104), as mastcently amended by section 121(a) of the National
DefenseAuthorizationAct for Fiscal Year 2018R.L. 11591; 131 Stat1309), is repealed.

SEC. 113. FORD CLASS AIRCRAFT CARRIER SUPPORT FOBRSE AIRCRAFT.

Before accepting delivery of the Fordass aircraft carriedesignated CVN9, the
Secretary of the Navy shall ensure that #liveraft carrier is capable of operating and
deploying with the F35Caircraft.

SEC. 114. PROHIBITION ON USE OF FUNDS FOR REDUCTION OF AIRCRAFT
CARRIERFORCE STRUCTRE.

None of the funds authorized to be appropriated by this Aotlmrwise made available
for fiscal year 2020 for the Departmentizéfense may be obligated or expended to reduce
the number ofperational aircraft carriers of the Navy below the numipecified in
section 8062(b) of title 10, United States Code.

Regarding Selc20 osmt dtlels: H16

Section 114 Prohibition on Use of Funds for Reduction of Aircraft Carrier Force
Structure

This section would limit the Secretary of Defense from reduciagatitraft carrier force
structure below the level required by section 5062 of title 10, United States Code.

The committee continues t o believe that t he nat
capability is embodied with the aircraft carrier strike group. sty to rapidly relocate

a strategic asset and launch leagge, deep penetrating strike from a location that is not

hampered by sovereign |imitations represents the
The committee ¢ onc uessmentwhat the airchaft calNex isymbre a s s

survivable today than at any point in the last 75 years.

The committee continues to support an expansion of the aircraft carrier force structure to
obtain the Navyb6s requi r e me eetissapportiledfthei rcr aft carr
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two-carrier procurement authorized in section 121 of the John S. McCain National Defense
Authorization Act for Fiscal Year 2019 (Public Law 1232) and is supportive of further
efforts to reduce the span between aircraft carriestraction.

Additionally, the budget request contained no funds for the Refueling and Complex
Overhaul (RCOH) of the USS Harry S. Truman. The committee is encouraged that the
administration reversed its recommendation to retire the USS Harry S. Trumas thefo
planned RCOH and agrees with the overwhelming view within Congress that maintaining
this strategic asset for another 25 years is crucial to national security. Therefore, the
committee recommends $17.0 million to begin procurement of the long leat it
associated with the USS Harry S. Truman RCOH. (Pag&9p9

21 OEUI

The Senate Armed Ser viS. eRse pcio@mindi1t6l reee, 1Sii,n 20 1S9 )r e@IT
1790recommended the funding FBE@WM. RsehpetvBn 1liln6 t he ¢
al so states:

Carrier replacement program

The budget request included $2.3 billion in line number 2 of Shipbuilding and Conversion,
Navy (SCN), for the carrieleplacement program.

The committee notes that the John S. McCain National Defense Authorization Act for
Fiscal Year 2019R.L. 115232) authorized the aircraft carrier deseged CVN81.

Therefore, the committee recommends a quantity decrease from 1 to 0 in line number 2 of
SCN for the carrier replacement program. (Page 21)

Regarding shipbuilding account funding line iter
not sM7DEDH Rep-td4&thles:

Refueling and complex overhauls odircraft carriers

The budget request included $647.9 million in line number 5 of Shipbuilding and
Conversion, Navy (SCN), for refueling and complex overhauls (RCOH) of aircraft carriers.

The committee notes unjustified cost growth from the €ERBNRCOH tothe CVN-74
RCOH in basic construction/conversion and ordnance.

Therefore, the committee recommends a decrease of $50.0 million in line number 5 of SCN
for refueling and complex overhauls of aircraft carriers.

Refueling and complex overhaul advance procureamt

The budget request included no funding in line number 6 of Shipbuilding and Conversion,
Navy (SCN), for refueling and complex overhaul (RCOH) advance procurement.

The committee does not support the budget request's proposal to not refuel the USS Harry
S. Truman (CVN75).

Therefore, the committee recommends an increase of $16.9 million to restore the5CVN
RCOH in line number 6 of SCN for refueling and complex overhaul advance procurement.
(Pages 223)

6HFWLR®. 18890 eported by the committee states:

SEC. 122. Capabilities based assessment for naval vessels that carry fixddg
aircraft.

(a) In generad Not later than 30 days after the date of the enactment oftjsthe
Secretary of the Navy shall initiate a capabilities based assessment to begin the process of
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identifying requirements for the naval vessels that will carry fiwéth aircraft following
the ships designated CYR1 and LHA 9.

(b) Element®d The assesment shadl

(1) conform with the Joint Capabilities Integration and Development System, including
Chairman of the Joint Chiefs of Staff Instruction 5123.01H; and

(2) consider options for the vessels described under subsection (a) that would enalle greate
commonality and interoperability of naval aircraft embarked on such naval vessels,
including aircraft arresting gear and launch catapults.

(c) Notification requiremend. Not later than 15 days after initiating the assessment
required under subsection (a@he Secretary of the Navy shall notify the congressional
defense committees of such action and the associated schedule for completing the
assessment and generating an Initial Capabilities Document.

Regardi ng S.eRdp-todht AR s :

Capabilities based assessment for naval vessels that cafiyed-wing aircraft (sec.
122)

The committee recommends a provision that would require the Secretary of the Navy to
conduct acapabilitieshased assessment to clarify the future requirements for naval vessels
that carry fixedwing aircraft.

The committee notes that the budget request's proposal to retire the USS Harry S. Truman
(CVN-75) early would yield a force with 10 or fewaircraft carriers for more than 20
years. The budget request also includes-yeat gap until the funding of the next
amphibious assault ship, LH8 which will likely result in a production break. The
committee is concerned that both the Gv¥Bland LHA9 proposals are contrary to current
Navy force structure requirements and will result in significant negative impacts for the
shipbuilding industrial base.

The committee also notes that the Under Secretary of the Navy stated in February 2019,
"If $13 billion is unaffordable . . . what's the next carrier look like? Is it going to be as
advanced as [the USS Gerald R. Ford] or is it going to be smaller? . . . We don't know the
answers to that, but we're looking at those."

The committee also notes that all thfature fleet platform architecture studies required

by section 1067 of the National Defense Authorization Act for Fiscal Year ZOL61(14

92) recommended that the Navurgue a class of aircraft carriers smaller than the-Ford
class. The committee believes that smaller aircraft carriers could both increase aircraft
carrier capacity and provide a more efficient means to conduct a range of missions with
lower sortie requireents, including support for amphibious operations.

Accordingly, the committee directs the Secretary of the Navy to consult the fleet
architecture studies, as well as the report on alternative aircraft carrier options required by
section 128 of the NationBlefense Authorization Act for Fiscal Year 20F61(. 11492),

and initiate a capabilitiesased assessment to begin the process of identifying requirements
for the naval vesels that will carry fixedving aircraft following CVN81 and LHASO.

(Page 8)

6HFWLR®. 1©&890 eported by the committee states:
SEC. 123. Fordclass aircraft carrier cost imitation baselines.

(a) In generad Chapter 633 of title 10, United States Code, is amended by adding at the
end the following new section:

i A 8 6 9-8ass aFcoaft carrier cost limitation baselines
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i (a) LionMhettaat amoumts obligated or expled from funds authorized to be
appropriated or otherwise made available for Shipbuilding and Conversion, Navy, or for
any other procurement account, may not exceed the following amounts for the following
aircraft carriers:

A(1) $13, 02 7coMsudtiorlodtite aifciaft cartieh designated GVBL

A(2) $11,398, 000,000 for the condg®Mruction of the
A(3) $12,202,000,000 for the cong8ruction of the

A(4) $12, 451 orstOubtiontoblttie aifcraft cartieh designated G8H.

A(b) Adj ust ment dolhe Secretary of thée Navyrmayaadjustuan amount
set forth in subsection (a) by the following:

A(l) The amounts of 1incr eas eonomeinflatbeaftereases i n
September 30, 2019.
A(2) The amounts of increases or decreases 1in

in Federal, State, or local laws enacted after September 30, 2019.
i(3) The amount s o fdelicetytosts incurredofay that ship.t s and post

i(4) The amounts of increases or decreases in
insertion of new technology into that ship, as compared to the technology baseline as it was
defined prior to October 1, 2019.

fi ( 5 ) amdumte of increases or decreases to cost required to correct deficiencies that may
affect the safety of the ship and personnel or otherwise preclude the ship from safe
operations and crew certification.

c

o

C

S

COSs

o

A(6) With respect t odadGVHN 78atherarmnourdsfoftincreagesori er desi gna

decreases in costs of that ship that are attributable solely to an urgent and unforeseen
requirement identified as a result of the shipboard test program.

A(7) With respect to t hei7% the anountt ofinmeases i er design

not exceeding $100,000,000 if the Chief of Naval Operations determines that achieving the
amount set forth in subsection (a)(2) would result in unacceptable reductions to the
operational capability of the ship.

i ( c) L iomechnmlogy iosertion cost adjustménThe Secretary of the Navy may

use the authority under paragraph (4) of subsection (b) to adjust the amount set forth in
subsection (a) for a ship referred to in that subsection with respect to insertion of new
techrology into that ship only &

A(l1) the Secretary determines, and certifies t
insertion of the new technology would lower the-ifgcle cost of the ship; or

A(2) the Secretary detgessionahdefense cammitees, thatt i f i es t
insertion of the new technology is required to meet an emerging threat and the Secretary

of Defense certifies to those committees that such threat poses grave harm to national

security.

i(d) Li mitat i oprogram cod adjuginmedtihe Gecretarysaf the Navy

may use the authority under paragraph (6) of subsection (b) to adjust the amount set forth
in subsection (a) for the aircraft carrier designated CX8\or reasons relating to an urgent

and unforeseen regiament identified as a result of the shipboard test program @nly if

A(l) the Secretary determines, and certifies t
such requirement was not known before the date of the submittal to Congress of the budget
for fiscal year 2020 (as submitted pursuant to section 1105 of title 31, United States Code);
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Af(2) the Secretary deter mines, and certifies to t
waiting on an action by Congress to raise the cost cap specified in sobgagil) to

account for such requirement will result in a delay in the date of initial operating capability

of that ship; and

A(3) the Secretary submits to the congressional d
description of such requirement befdhe obligation of additional funds pursuant to such
authority.

A(e) Exclusion of battl e a®ddheiSectetaryofthe spares from
Navy shall exclude from the determination of the amounts set forth in subsection (a), the
costs of thedllowing items:

i (1) 778 dass battle spares.
A(2) I nterim spares.

A(f) Written not iocThe Secretany bf sha lJagy shah sulamihtoahe t .
congressional defense committees written notice of any change in the amount set forth in
subsection(a) determined to be associated with a cost covered in subsection (b) not less
than 30 days prior to making such change. 0.

(b) Clerical amendmerit. The table of sections at the beginning of such chapter is
amended by inserting after the item relating ttisa 8691 the following new item:

AA 8698l aferdircraft carrier cost Il imitation base

(c) Repeal of superseded provisidrSection 122 of the John Warner National Defense
Authorization Act for Fiscal Year 2007 (Public Law 1@®4; 120 Stat. 204) is repealed.

Regardi ng S.eRdp-to&dht AP@s :
Ford-class aircraft carrier cost limitation baselines (secl23)

The committee recommends a provision thatild establish Fordlass aircraft carrier cost
limitation baselines in title 10, United States Code, and repeal a superseded provision.

The committee notes that cost limitation baselines for{etask aircraft carriers were first
enacted in section 12# the John Warner National Defense Authorization Act for Fiscal
Year 2007 P.L. 109364). These cost limitation baselines have been amended in public
law three times to aount for cost estimate adjustments.

The committee further notes that the Secretary of the Navy raised the cost limitation
baseline for the CVN'8 to $13.0 billion in May 2018.

The committee believes that Feclthss cost limitation baselines should novabpisted to

reflect the Navy's latest cost estimates for each of the four ships in the class and that the
cost limitation baseline for each such ship should be codified in title 10, United States
Code, due to the longrm nature of aircraft carrier consttion and the benefits of greater
clarity in oversight requirements.

The provision therefore would: (1) Update the cost limitation baseline for eactclassl
aircraft carrier; (2) Require notification of the congressional defense committees at least
30 days prior to the Secretary of the Navy's adjusting a limitation amount; (3) Eliminate
adjustments that would be based on-necurring engineering changes that are no longer
applicable; and (4) Eliminate reporting requirements related to-C%Nvhich wold be
maintained elsewhere. (Page9)8

6HFWLR®. 18890 eported by the committee states:

SEC. 128. Refueling and complex overhauls of the U.S.S. John C. Stennis and U.S.S.
Harry S. Truman.
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(a) Refueling and complex overhaulThe Secretary of the Navy shall carry out the
nuclear refueling and complex overhaul of the U.S.S. John C. Stennisi {@ynd
U.S.S. Harry S. Truman (CVN5).

(b) Use of incremental funding.With respect to any contract entered into under
subsection (a) for the nuclear refueling and complex overhauls of the U.S.S. John C.
Stennis (CVN74) and U.S.S. Harry S. Truman (CVYRb), the Secretary may use
incremental funding for a period not to exceed @a&rg after advance procurement funds
for such nuclear refueling and complex overhaul effort are first obligated.

(c) Condition for owyear contract paymends. Any contract entered into under subsection

(a) shall provide that any obligation of the Unitect8¢ to make a payment under the
contract for a fiscal year after fiscal year 2020 is subject to the availability of appropriations
for that purpose for that later fiscal year.

Regardi ng S.eRdp-to&dht APGs :

Refueling and complex overhauls of the USS John C. Stennis and USS Harry S.
Truman (sec. 128)

The committee recommends a provision that would require the Secretary of the Navy to
carry out the nuclear reflieg and complex overhaul of the USS John C. Stennis (CVN
74) and USS Harry S. Truman (CVIb).

The provision would also authorize the use of incremental funding for a period not to
exceed 6 years after advance procurement funds for each nuclear rednelingmplex
overhaul effort are first obligated.

The committee notes that in testimony before the Armed Services Committee of the Senate
on March 14, 2019, the Acting Secretary of Defense stated, "[The proposal not to refuel
the USS Harry S. Truman] repeggs some of the strategic choices that we've made in this
year's budget. . . . The funds we freed up from making these decisions are invested in the
future force." The committee understands that this desired future force includes offensively
armed unmannmk or optionallymanned surface vessels, for which the budget request
includes more than $2. 7 billion to procure in fiscal years 2020 through 2024.

While recognizing the need to modernize the U.S. military to support the National Defense
Strategy, the comittee has not received adequate justification to support a shift in funding
from refueling an aircraft carrier to procuring unproven systems. Specifically, the
committee is unaware of: a new joint warfighting plan that concluded that the Nation needs
one ewer aircraft carrier; proven substitute capabilities for the combat power and reach of
the Truman and its air wing; unmanned surface and undersea systems proven to be
operationally effective and suitable in the threat environment; or a change in theChief
Naval Operations' requirement for 12 aircraft carriers.

The committee is also unaware of administration proposals to change section 8062 of title
10, United States Code, which requires the Navy to maintain not fewer than 11 operational
aircraft carries, or section 1025 of the National Defense Authorization Act for Fiscal Year
2018 P.L. 11591), which made it the policy of the United States to achieve asBEb

Navy conprised of the "optimal mix" of ships as soon as practicable. The "optimal mix" is
defined as the mix of ships in the Navy's 3B#ip requirement, including 12 aircraft
carriers.

The committee also notes that the Department of Defense estimates thatielotgehe

Truman would save approximately $3.5 billion plus annual operating costs. The committee
is unclear as to how these savings compare to the development, procurement, and annual
operating costs of the systems that are envisioned to provide eqtivabetter capability

as compared to the Truman and its air wing. The committee is also unaware of the schedule
necessary to field such systems.

Congressional Research Service 38



Navy Ford (CVN -78) Class Aircraft Carrier Program: Background and Issues for Congress

Additionally, the committee notes that the Navy's "Report to Congress on the Annual Long
Range Plan for Consiction of Naval Vessels for Fiscal Year 2020" states, "Unmanned
and optionallymanned systems are not accounted for in the overall battle force[.] . . . The
physical challenges of extended operations at sea across the spectrum of competition and
conflict, the concepts of operations for these platforms, and the policy challenges
associated with employing deadly force from autonomous vehicles must be well
understood prior to replacing accountable battle force ships." The committee does not
believe that thistandard has been met regarding the budget request's Truman proposal.
(Pages 14.1)

6HFWLR®. B8©B90 eported by the committee states:
SEC. 129. Report on carrier wing compasgion.

(a) In generad Not later than May 1, 2020, the Secretary of the Navy shall submit to the
congressional defense committees a report on the optimal composition of the carrier air
wing in 2030 and 2040, including alternative force design concepts.

(b) Elementsd The report required under subsection (a) shall include the following
elements:

(1) Analysis and justification for the Navy's stated goal of a 50/50 mix of 4th and 5th
generation aircraft for 2030.

(2) Analysis and justification for an optimal xndf carrier aircraft for 2040.

(3) A plan for incorporating unmanned aerial vehicles and associated communication
capabilities to effectively implement the future force design.

(c) Briefingd Not later than March 1, 2020, the Secretary of the Navy phallide the
congressional defense committees a briefing on the report required under subsection (a).

Regardi ng S.eRdp-todt AP® s .
Report on carrier wing composition (sec. 129)

The committee recommends a provision that would direct the Secretary of the Navy to
submit a report to the congressional defense committees, no later than May 1, 2020, on the
optimal composition of the carrier air wing in 2030 and 2@&0well as alternative force
design concepts. The provision would also require the Secretary to provide a briefing on
the report no later than March 1, 2020, to the congressional defense committees.

The committee is concerned, based on a number of indepeanalyses, that the Navy's
current stated goal of a 50/50 mix dfdnd 5th generation aircraft for the future carrier air
wing will not be sufficient to meet the requirements of the National Defense Strategy.

Therefore, the report required by thisowision would include: (1) Analysis and
justification used to reach the 50/50 mix df dnd 5th generation aircraft for 2030; (2)
Analysis and justification for the optimal mix of carrier aircraft for 2040; and (3) A plan
for incorporating unmanned aeriahicles and associated communication capabilities to
effectively implement the future force design. (Page 11)

S. Rept &l b6 st at es:
Reliability growth of systems onFord-class aircraft carriers

The committee notes that the Government Accountability Office (GAO) published a report
on June 6, 2018, titled "Navy Shipbuilding: Past Performance Provides Valuable Lessons
for Future Investments" (GA08-238SP), whictassessed Navy shipbuilding performance
over the past 10 years and concluded that ". . . the Navy's shipbuilding programs have had
years of construction delays and, even when the ships eventually reached the fleet, they
often fell short of quality and penfimance expectations."”
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The committee is concerned that Navy ships are being delivered to the fleet with
incomplete and underperforming systems, which often leads to the reliability of key
systems falling short of Navy requirements.

The reliability of key sgtems on the lead ship in the Faldss of aircraft carriers, USS
Gerald R. Ford (CVN/8), is particularly concerning. While the Navy accepted delivery of
CVN-78 from the shipbuilder in May 2017, 20 months later than initially planned,
reliability measurd through September 30, 2018, of four key systems is either orders of
magnitude below the Navy's stated requirement or unknown.

As reported by the Department of Defense's Director of Operational Test and Evaluation
(DOT&E) in December 2018, through the sfir 747 shipboard launches, the
Electromagnetic Aircraft Launch System (EMALS) suffered 10 critical failures, well
below the requirement of 4,166 mean cycles between critical failures, where a cycle
represents the launch of one aircraft. Through the fé8tattempted shipboard landings,

the Advanced Arresting Gear (AAG) suffered 10 operational mission failures, well below
the rebaselined reliability growth curve and well below the requirement of 16,500 mean
cycles between operational mission failures, ihee cycle represents the recovery of one
aircraft. For the Dual Band Radar (DBR) and Advanced Weapons Elevators (AWE), only
engineering reliability estimates, not actual data, have been provided by the Navy to the
DOT&E.

The committee is concerned thaadiequate reliability of key shipboard systems, such as
those on CVN78, will result in degraded operational performance that will not meet
combatant commander needs.

Therefore, beginning on October 1, 2019, the committee directs the Secretary of the Navy
to submit quarterly reports to the congressional defense committees on the reliability of the
EMALS, AAG, DBR, and A WE until each system meets its full reliability requirement.
Each report shall utilize the DOT&E measures amatrics to report measured ieddility

for each system for the previofiscal year quarter. Each report shall also include projected
reliability growth estimates, in graphical and tabular forngdbieve the Navy's reliability
requirement for each system with thssociated scheduln addition, the reports shall
include descriptionef actions being taken to improve the reliability of each system. (Pages
50-51)
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The Senate AppropriatiSoRepCoOBihilEepeembar i 123, r20tL

S. 247vécommendedsshewrd uinm i hige VRBE@Hhceo | cuonmmmi ot ft e e

recommended di Vd drienqu & htee p rprgaaumr ement fundi ng i

CVMBO0O aned1CvVNaNnd e eadmacumtg rnteg8eshbed3PiIdbo. ZYVNmil l i o
n

Al nsufficient budget ipuespulf sicad(iRagde @maiwt h f or
S. Rep-L0g3tldtbe s :
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CVN 80 andCVN 81 Budget Justification MateriadsT he f i sc al year 2020 Presi
budget request includes $2,347,000,000 for the incrementally funded procurement of CVN

80 and CVN 81 in accordance with contract authorities provided by the Congress and

implemented { the Department of Defense in fiscal year 2019. The Committee notes that

the Navy did not update its congressional budget justification or briefing materials in

support of this acquisition and strategy, which has fiscal implications well into the 2030s.

The Committee finds this unsatisfactory and directs the Assistant Secretary of the Navy

(Financial Management and Comptroller) to provide not later than 30 days after enactment

of this Act, proposals for updated CVN 78 Class congressional budget justificati

documents to the congressional defense committees in support of future budget

submi ssions, to be implemented with the fiscal ye.
121)

S. RepL0&8lld® st ates:

CVN 78 Sortie Generation Ra®eConsistent with direction contained in Senate Report

115290, accompanying the Department of Defense Appropriations Act, 2019, the

Program Executive Officer, Aircraft Carriers, iooordination with the Director,

Operational Test and Evaluation, provided an updated plan to the congressional defense

committees for the CVN 78 Sortie Generation Rate [SGR] demonstration schedule and test

requirements. Further, the Assistant SecretarthefNavy (Financial Management and
Comptroller) certified SGR demonstration full fun
budget request. The Committee notes the completed plans for sustained SGR and that the

plan for addressing the SGR surge pace wdsetdeveloped by September 2019. Noting

potential delays to the CVN 78 schedule since submission of the fiscal year 2020
President s budget request, the Program Executiv
Director, Operational Test and Evaluation, aieected to provide the congressional

defense committees an update on plans for addressing SGR surge pace not later than

October 1, 2019. (Page 195)
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Appendix A. 6 PUT EUEPOwW/ UOx OUEOQwUOw-
"5 A Kkwl" .

The &awyw2020 budget tsawbmotssfi-lomtl etr vpolmedlr refuel i

over haul (called a Refueling Compl ext50ver haul , ¢
Harry S), Tamanamo instead retire the ship around
Navsy carrier air win@Gs Apriabod3d, theél 3% ameowe mer ,
announced that it was effectivél WwYWRIOL20d rbauwigred

tF
submission. The Administra?7boRCOHwasdpbhb®epsEnfuby
(and by i mpl iecdataiian wiitnsg)a si sntf Esheiarsv iacpep epadsift>o ripY 2e0s2e4n
referencadpgutposabk, backgr owu n ¢ dir @& faporr obpacdsgael h. o t hi

n h
Fol | owi ng t hds AMdpmiinli s 0 awiitomdr awatlheo fCSN s pr opos:
RCOH, the Navy s/t5atR€COHt lItatn tnloe | O\WNger begin in F
to thée RNR¥2920 budget submission, because the a\v
pl anni ng & ode achtei wahtiippinv iraed HReGrOHt. h &Ars faomr esul t, t h
st att reess ,-CY¥ Nwi | | now begin a year | ateygairn FY2025
shihtthe schedulhe fNarviyh safaR@®Hng s beamofvar i nhe
7TDE®PHvi dllsow shift one péaer-CHYNRCIO& ciaghtbe reinst:
without any f,unkddomaguse HFW2020 i s now effectively

7TDE® H’

N

Performing an RCOH on a carrier is needed for tt
half of i¥ear nstefiNoetd eppedri fRE OH ngn7a8VWMNo ul d mean t he
instead of remaining in ser wiecar fsoerr vtihcee sleicfoen,d tf
woube decompmpiesrsmaonreend | y removed from service, ani

(CVN5 was commi ssinonleud yi n2t5e,i IsleorQv8t,c 26nody e ar s ol d i
Nawsy FY2020 budget submirss$ihen-peh odotbddi - MeOuw2d have
reddichee size of the carrier iffowoalldy ocahmerwhiseg be

Mor e spelte fNscwRYI2y0Oy2e0ar3 0(-FY2029) shipbuéeflilde otgi pd an

the proposal t-©5 nR@OH,G dtd att h ¢ h@ Wikbaur elimai nf at c 4 1

ships through FY2024, decline to 10 steirpofin FYZ
they8&8d®dr period, except for a -FYe2n 4yde,a rasn d FFYY22002476,
FY2048) wohttempar ari | y demlsiemal etnd |y, s biegd .nni ng i1
extending thr ouygeha rt hpee reinodd ,0 ft tehec &3rOr i er f orce wo
¥See, for exampl e, Davi d B. Larter, ATrump Administration
Tr u mdefense News Apr i | 30, 2019; Courtney Mabeus and Brock Ver g:¢
Retired Ahead of Schedule, Pence Say#ginia Pilot, Apr i | 30, 2019; Ben Werner, fAPence

USS Har ry BSNINBwsu niapnr,i ol 30, 2019, Rich Abott, AiPence: Admini
Ear DgfengeDaily May 1, 2019; Joe Gow Aidraft Carfier Rolicp, TaRes & iatosye s Hi s

L a pDeféense News May 1, 2019; Paul McLeary, APent agon, Navy I n Da
Breaking DefenseMay 1, 2019.

47 Source: Navy briefing on iservice aircraft carrier programs for CR®1aCBO, May 8, 2019.

48 To operate for a full 5@ear life, existing Nimitz (CVN68) class nuclegpowered carriers are given an RCOH when

they are 20 to 25 years old, which is when their original nuclear fuel core has been exhausted. The RCOH gives the

ship a new nuclear fuel core sufficient to power the ship for the remainder ofytsablife. The RCOH also involves

a significant amount of other overhaul, repair, and modernization work on the ship. An RCOH requires about 44

months from contract awardtbe | i ver y. RCOHs are funded primarily through t
nuclear fuel cores installed as part of the RCOH are funded through the Other Procurement, Navy (OPN) appropriation

account.
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with the requirementthedédlavy0to. BlaCntadoa2@bf of ok
operationaleraircraft carrtr

As an associ atedFYZ@20nhuddet Naddyars cstsii want iad ¢ 00 e
the ®lavegrrier air wings around FY2024. This woul
from nine to eight, meani n2g0 2t4h ano utlhde nNoa vlyo nbgeegri nbr
compliance with the requirement under 10 U.S.C.
air wings.

7TDE®H hows fondit wgg RCNOH i & tFWe ON®vypudget submiss
shown in the table, th&5eRCiOHat eedtthet &lY20dHt bafd
submi ssion was $5,578 million (i.e., about $5.6

Table A-1.Funding for CVN -75 RCOH in FY2019 Budget Submission
Millions of dollars

To
FY2019 FY020 FY2021 FY2022 FY2023 complete Total
0 16.9 234.7 539.0 752.0 4,035.4 5,578.0

Source: 7TDEOH SUHSDUHG E\ &56 XVLQJ GD¥bmisidghP 1DY\ .V )< EXGJHW

Note: )ROORZLQJ WKH $GPLQLVWUDWLRQ-V $SULO ZLVWSRCGOQUHDHED O RI LWV SURE
Navy states thatthe CVN 5&2+ FDQ QR ORQJHU EHJLQ LQ )< DV SODQQHG SULRU W
budget submission, because the Navy spent the monthé lRU WR $SULO SODQQLQJ IRU WKH VKLS-\
rather than forgiving itan RCOH. As a result, the Navy states, the C\7H will now begin a year later, in

FY2025. As a consequence of this eyear shift in the schedule for the RCOH, the Navy statég, funding

stream for the CVN75 shown in the table will also now shift one year to the right, and the EGBNRCOH can

be reinstated without any funding in FY2020, because FY2020 is now effectively the same as FY2019 in the table.
(SourceNavy briefingon in-service aircraft carrier programs for CRS and CBO, May 8, 2019.

The figure of aboUDESH oésbhnbli oncsésthwenrn thel eaorst ¢
fuel cores that would be -YvBsthi kecdladhsss Pcaanrirtibefr st,f
has two nuclear reactors, each of which woul d r e
cores for aircraft caghr itehre ROXChHesr aRreo cpurroecrnuernetd, tN
appropri atTihen Navgyo sihtat € beceotrheast 1 e p REDWwree o f

them in FY2008 anddf otrh ea ottohtearl icno sFH™M2b@fi fad otuhi $538

$53 million ¢toshotWWwE®HIeult dtiahcrc®adase the total e
t he -TC;VNRCOH to about $6.1 billion.

The fuel cores for the-7@ | amd7e@lV Ntuhteu rfei -nRad O Hsw of oNi
class carriers) ohtahvee -CHNRIC OHe ecro rerso omerreed f unded i
FYy2o1s3, anpdl tRRKCEOHCMMTr es were funded i n75% Y2015 an
weremottoreceive awenmRECOHgi minedd darf ddst effective tc

for the core %tthreched wion oFE-¥ 2 @&@%®8 sfi xelNienotgs t hat he
procured since FY2008 for anticipated use in RCC(
and would ien surfelcus btecc otmthe RCOH ief fmheéatt dhhe Nav
occturese two cores would be placed in storage fo

49 Source: Remarks by Rear Admiral Randy Crilsputy Assistant Secretary of the Navy for Budget, at a DOD press
briefing on the Navyds FY2020 budget submission, March 12,
50 As of March 2019, the FY2019 funding for this core had been obligated, lyut fraction of it had been expended.

Rescinding the funding, if possible, would impact revenues and workloads at the firms involved in producing the

nuclear fuel cores, which could produce collateral cost or other effects on other work done for thg thage firms.
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replacement colress fohi m-cUNnatmiislit mahlilp sNicnoimpzl et e t hel
| isvie

I f dWNer emottorecei ve an bRECOHormmids Sisoned,t etalde savi
funding the RCOH would be partially @8bfs@&heby ttF
Navy edtthiemactoest t o deact-TvadwetalBd . “Fiheemd ntiha .aCVN
i ncrements of t-thiilsl iaprmp h@oosetrmasirdou I$dr 2823 ($130. 3 mi
and FY2024 (PPHE&.RQsmimaied)net savings from not
i nstead deactivatimpg wondadéd silbndeaiti | i$dg 1t e | $h on (1
$5.6 billion | ess aboditha$l.th ebiel Iwioand)d. aTheo NMaev )2
additional annual savings of about $1 billion pe
swpprt (0&S) -tbsasdfbobhe CW&act DGt eodf fciacrirailesr raeipror
wael o redirect t her edsattienda tseadv imegts RPGOHabout $4. 1
recurring savings ofNaalyo utn vigdsrt hieendthsom| @eire g etalr a tt
to future NAvy capabilities.

Foll owing the April 30, 2019, witst hRIGGHvaandof t he
i nstead decommi ssion the dhispe@dmadmatdc @amr ipampeai r
proivriagh update on the f-UuBdRCPHechetialt matbonCpPaper

Navy is implementing the Presidentodés decision t ¢
overhaul (RCOH) for CVN 75. Prior to the PBO [ P r e(mapased)Buiddes for

FY2020] inactivation decision, Navy was assessing potentially moving the start of the

CVN 75 RCOH from FY2024 to FY2025. This was based on an evaluation of projected

Fleet operations along with the current cumulative RCOH and maintenance schedules

acrosstheFlee. Wi t h the Presidentds restor al deci si on,
CVN 75 RCOH and airwing funding profile. The current assessment is that the RCOH will

likely need to be r@hased one year to the right, starting in FY2025.

Prior to the inactivion decision, the original RB9 SCN funding profile is shown in

Figure 1:
- . ) Bevond
SCNFunding | FY19 | pysg | Fy21 | Fy22 | FY23 | PB19 | Total
(Sm {and prior) FYDP
PB-19 " - - - - -
CVN 75 RCOH 00 16.9 2347 5300 7520 | 40354 [ 55780
(Figure 1)
%Sour ce: Remar ks by Rear Admir al Randy Crites, Deputy Assi:
press briefing on the Navyds FY2020 budget submission, Ma r
briefing.
52 Source: Nay remarks at Navy briefingof congressional staffonthe May 6 s FY2020 b u dagleld, submi ssi o
2019.
53 Source: Navy remarks at Navy briefingy tongressional staffonthe Nay 6 s FY2020 b u dagleld, submi ssi o
20109.

5 Source: Nay remarks aNavy briefing for ongressional staffonthe May 6 s FY2020 b udcagleld, submi ssi o
2019.

%See for example, Sydney J. Freedberg Jr ., AfPent agon To Re:
Breaking Defense, February 27, 2019; Sam LaGrondi Pent agon Pl an to Sideline Carrier
in FY 2020, 0 USNI News, February 28, 2019; Lara Seligman,

the Pent agon TroréignRolio) Mdrob £, @01% e ? 0
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With the shift of the RCOH to start in FY2025, SCN funding begins in FY2021 vice
FY2020. Figure 2 shows the current estimated SCN funding profile, which contains
adjustments assited with the schedule-ghase, inflation, and overhead rates.

S . Bevond
F’D(;“I“}d‘“g FY20 | FY2l | FY22 | FY23 | FY 24 | PB-20 | Toral
! FYDP
Estimated
CVN 75 RCOH 173 | 2301 | 5100 | 6952 | 42163 | 5.6779
Restoral

Figure 2)

No SCN funding sources are required in FY2020. There are no OMN or MPN/DHAN
funding requirements in FY2020.

RCOHs are done primarily by Huntindto I ngal |l s |
(HI'l / NNS) in Newport News, VA, abdsfino snsabai;gnia
wi th constr uctpioowme roefd naew crmruacflte acrarri er s and cons

powered submarines. RCOHs i n moeaeeast styte@aeb have ¢
fashion awhden | d N&NSRCOH i s done, the next one i s
t hereafter. RCOHs are done in a particular dry c

RCOH in that dry dock musbhte fboer er etahdey ftod | doewp anrgt ctat
moved into the dry dock for its RCOH.

Unt il it waprwipplsal avmE ¥YAh®2Nalvwdget sub-mi ssion t
7%0 RCOH and instead decommi sgdiadsme hbmbseshi of (and
pot enti al oversight issues for Congress, includi

T &RPSOLDQFH ZLWK FRQJUMH& VERQDO® LGILUpEWLB®es of 10

8062(b) and 8062(e) are to act as mandates 't
rce of not Ineds sa tnhianni niulm coafr r9 ecrasr rai er ai r W
ecutive bramelprelsemsfirrognr €olhegpo e ss f or t he N

rovide the fundi ng avreetfrardh ivieaignac @t ain an 1
gardl ess of I|I&Gmiover adrh sdhtomegre heo Msaivder at i on s
oposed budget from thesperoysSnEigehtt i s i ncons
us be viewed asaAchakl erede pove @yh garmnas 4 o

termine the compoGi Coopdk estsifteuderoanlalspendi n
wer of the purse). | f DOD were to treat th
d 8062(e) as optional matters rather than
ecedent for the executiveUbBSam@bdeo treat

t inmantatler s rat her than mandates? For exampl e

T T 30MO T TOT YT QQ—™T —™ 0@ ™
COTOX TOMD®DOT T3>0 TM®O X O

r DOD, if it so desired, to-shegidn ntgreati ng
qguirement in 10 U.S.Csha0O63pa) sbhatgtahezdd
incladehaomtt hese combat divisions and thr
her | and combat, aviation, aod dthleer ser vi
ecutive branch were to begin treating stat
62(b) and 8062 ((se)y adheagpttih@amalmamaltattees, what
ght this have for policys amawer otgdg am execu:
gi sl atively establish pol& cyowerrd @fr otgheam g
rse?

56 Navy informationp a p e r &8I TRUMABRI Kestidration Information Paped May 9, 2019, provided
Office of Legislative Affairs on May 13, 2019.
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T $OWHUQDWLYH FDSDELQHW LLHRSG DVBNYE H- DDS@EHGLWLHYV
werlOE&® plans for redirecting the-savings asso
75 and a carrier air wing arourhdavReY2024? Wha
beemeated or maintained by these redirected

cpabilities compare in natarebeaod timing to
provided by the co+#thi mmald thhmercatrirorerofai CVNWiI n
these factors i nhteaveatltewaumeét owpeatawioohal | mpac-

t he Navy wod @M9dcatnidvaat icarrier air wing around
redirecting the resulting savings toward the

T S5HTXLUHPH@WURUHUOWBUBIK WY 16 Force Structure
Assessment (FSA)Il dwdal troe cau iNraermeshto pfser a f |l eet

that includes 12 aircraft carriers. OSD all o
the Congress, and to program shipbuilding an
achievi mghitphlefeoBeédse goal . O9Djekicdenowt publicly

FS& -¢2rréaqui foemeamty ot hews hp prltfeavoefd.etghoea I3 55
Wh amatshe anal yti cal hlaasriwndud cdee talme ascitzeonof t he
carrier from hél pond@Oi tiinhceetedagsebmp flal Ity 127

T 1H[W )RUFH 6WUXFQWKUM®EVHVWPH st ates that it is

conducting a new FSA as the successor to the
is to be completed by the end e&fthi»019. This
figure, the plannkiddhmiyhla@fr ophismd, t®r nmdat H.und
CVNS5 RCOH, and thereby reduce the carrier fo

prejudge thbedsS®rwvavmed ® fnew F ShAy btehea ai nt ed
knowl edge thatr ehdy Npvgpbaed reducing the ca
shikppew welulh a@n & lpyesrtfsotr me nrgehva @FeSaidde i n g
influenceds byr aphe8Wdsh veybhei Navy prepared to go
withCMNi® RCOH 't he cmemw | ISI&As that there is a re
11 or more carriers?

T /LMOLKRRG RI QHHG IRU HPHUJH®&QW\ ILiHESE ODFHPHQW FRUHYV
t he Nilmistsz program would need to use an emerg
fuel <cores during tcheasrsenaifredecry cdfe ?t hWh aNi msiett
circumstances dmifgohrt a ne aedmetrog ean cnyeer e pl acement
cores? How often have such cir-cumstances pr e
powered U. S. Navy ship whose fuel cores are |
powering the shalpf fofr iatts Fee®@mdXitoeedn stehrevi ce | i
assessed t hkelNilhabsbsd porfiorjgoamsmee @adth emer gency

replacement set of fuel cockasdultihg theleem
what wavédibheermgovserrnemsemnltt i ng return on investr
sevauadred million dollars used to procure t
placed in storage?

T $FWLQJ 6HFUHWDOW\gRIO'HOIBK@QVH t 0o &t Rf@aidd t he CVN
to deactivate a ear miogtabaige WwWirmomogn pepoes &OD
f orscdauu et pl anni ngWea igptphb ogpge ait mgf or such a c
be proposed by DOD during a time when DOD h
Defense r%ad hreet dthyanwlao was confirmed specific

T ,PSDFW RQ LQGXVWULRW® KEHDUMAhRAING Wl /dRie e n
i mpact on HII1T/NNS and the other parts of the
CVN5 were inactivated rather than given an R

h ¢
a
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woul d thhaan hHeéawe cost of ot he$ avrod kotplkeerf or med
parts of the aircraft carrier industrial bas
f-

cost of-76 hRCOGNN
For further referbkbachmviM2 clann buwed gheott esdu it rhiasts ito n
funding the RCOHTrf &€V BGdi®r cad r Warsalfilth gctaprmrad peo s a rai
oversight issues for Congress broadly similar tc

Nawsy proposed FY2015 budget, r-eépe RCOI¢ he propos
RCOH was funded and is currently under way.

57 See Appendix B of the December 22, 2014, versidbR® Report RS20648lavy Ford (CVN78) Class Aircraft
Carrier Program: Background and Issues for CongrdssRonald O'Rourke
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AppendixB. ! EEOT UOUOE w( O O2dBxiauO Ow
I OOEOuw! UamyuEOESiuS -

Thi s appenaddidxi tipiaaedsaelrnd ,sn d it i fe esthmvapt ibolno cokn buy cont
CVM0O ane&31CVN

The optiontfwor €8Nacd wrsisng ar-ghiep sbluondle rdb lay tavont r ac
been discussed in thi®% nCRS&rrlepeor ty esairnsc,e tAhper idli s2cC
the option of wusing a bl-@@k almeBy0C¥dnnt rnaocrte froerc epnrtc
yea,r interest among policymakers focused on the
procur i-8h0g aCnweBl1CV N

On March hed ,Na&2Wyl 8r,elteasepoaalrlgmEeBy gt @m Ipngal |l s
I ndustries/ Newport Nerwvesd adnhg -pah uitpftod ug go f HE b mMBENE) n ¢
CVNMO ane&81CVM March 20, 2018, Navy News Service

The Navy released a CVN 80/81 tship buy Request for Proposal (RFP) to Huntington
Ingalls Industrie8 Newport News Shipbuilding (FINNS) March 19 to further define the
cost savings achievable with a twhip buy.

With lethality and affordability a top priority, the Navy has been working withNHNIS
over the last several months to estimate the total savings associated with procuring CVN
80 and CVN 81 as a twship buy.

filn keeping with the National Defense Strategy, the Navy developed an acquisition strategy

to combine the CVN 80 and CVN 81 procurements to better achieve the Depé&tment

objectives of building a more lethal force wittegter performance and affordabilégaid

James F. Geurts, Assistant Secretary of the Navy, Research Development and Acquisition.

fiThis opportunity for a tweship contract is dependent on significant savings that the

shipbuilding industry and governmentust demonstrate. The Navy is requesting a

proposal from HHNNS in order to evaluate whetherwen achi eve significant sav

The twaship buy is a contracting strategy the Navy has effectively used in the 1980s to
procure Nimitzclass aircraft carrisrand achieved significant acquisition cost savings
compared to contracting for the ships individually. While the CVN 80/8%sfuip buy
negotiations transpire, the Navy is pursuing contracting actions necessary to continue CVN
80 fabrication in fiscal yeaFY) 2018 and preserve the current schedule. The Navy plans
to award the CVN 80 construction contract in early FY 2019 as ssiwnbuy pending
Congressional approval and achieving significant savihgs.

Section 121(a)(2) of eéehendehAutShomMicLat nomMNaAdtonfad
H. R. /P531-3 3Af5 August 1td h20 IN&)v yperarhitter t he Depar
Defense deD@R)y tmda n certi fi cat8 lontso ttoh eCoenxgirsetsisng tc
for bui FBOi.ngdDODVNrovided the required certificat

%See t he s e PdeitialTwesShiptBliock Buy dn CN79andCVN80O i n t he April 4, 2012, v
CRS Report RS20648lavy Ford (CVN78) Class Aircraft Carrier Program: Background and Issues for Congi®ss

Ronald O'Rourkeln more recent years, this section was modified to discuss the option in connection wi#B0GWiN

CVN-81.

“Naval Sea Systems Command Public AJafrariireNavyResaigh Seeks Savi
20, 2018. See al so Megan Eckstein, A UPDAT@EaD:r iNearv yBu yNeowp o r t
USNI NewsMarch 19, 2018.
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January 31, 2019,att hiet Nuaavdy -sadwhaprepdienidoceed ttmhoe nt i ve (
target) (FPI FBO0can#tBrightin /f®NS CVN

Tt wohi p domt {&&%dNtaneB Ca&VviN be vi ewed asbea abulsceck buy
the two ships are besaglCpp8ela uvsaesfi pirno cduirfefde rienn tF Y 2
CVM1lsihawn insthé2Na0ybudgetasshbimpspgi)dhreed i n F
Navwy previsbbup tawocraft carrier proc-dRemedts occu
CVN3) and FY1-988aftrdbg\e@\bM tthawos eccaarsleise,r however,
the two ships were fully fumaeclhl sa&fi tcdsis mmpd esi ngl e
t wohip purchase (akin, for-ckaamphetathk pubmari ng
DOG51 class destroyers | matedhgiiwveml d asocmly ay¢eiarg . r
spanning the procurement of end items procured &

ComparedstesDOMDat « htitpathbl tolck thwgeg8 Occoan@B8Mct for CVI
woul d produce savings of $3.9 billion (as measur
December 2017 Navy DB isnteadtsb & aBkep amtarh@rsti sgf, Def e
Of fice of Cost Assessment aonpde dP raong rlannmd eEpvean dueantti o
of Savingshfi@r prloeutrwonent and for ecd¥esdr savings

[dol l ars]), or aphphexpmamnmeaerly dilf fpereremds bet ween
esti mates of savFogasai ahe d%aRhqd® opprevednuhtetnitoh change
Within the total estimated combined reduction ir
$1.6 billidmrinn shend® reaquti pment

A NovembROD 2@tbh@tCohpaeswasasudmidtttealshment to DO
December 31, 2018, certification stated the foll
t he-sthwg@ contract

The CVN 80 and CVN 81 twship buy expands and improves upon the affordability
initiatives identified in theAnnual Report on Cost Reduction Efforts for JOHN F.
KENNEDY (CVN 79) and ENTERPRISE (CVN 80) as required by section 126(c) of the
National Defense Authorization Act for Fiscal Year 20P7L( 114328). Production
saving initiatives for singlship buys included use of unit families in construction; pre
outfitting and complex assemblies which move work to a more efficient workspace
environment, reduction in the number of elifts,®> and facility investments which
improve the shipbuilder trade effectiveness. A-stip buy assumes four years between

60See Office6 t he Navy Chief of I nformation, fdANavy Awards Contr a:
Service, January 31, 2019; Me g-&arieEorkractteNewport NewsP DATED: Navy
Shi pbuiUSN Newglandary 31, 2019; Marcus Weisg b e r iUS NaQayier Pidexio €hsee Fi r st 2

De c a defesnse®One January 31, 2019; David B. Larter, AUS Navy Sig
I ngalls for TwoefehseNeys aXdan  Cary i xT,s,dD019; Rich Abott, ANavy /

Two Car r Detense BailyfFebrary 1, 2019.

61 For more on block buy contracting, 8BS Report R41909Jultiyear Procurement (MYP) arBlock Buy
Contracting in Defense Acquisition: Background and Issues for Condrg$®onald O'Rourke and Moshe Schwartz

62 Governmenfurnished equipment (GFE) éxjuipment that the governmemirchases from supplier firms and then
provides to the shipblder for incorporation into the ships.
63 Department of Defens&€ORD Class Aircraft Carrier Certification, CVN 80 and CVN 81 Two Ship Procurement

Authority, as Required by Section 121(b) of the John S. McCain National Defense Authorization Act foy &ascal
2019 f.L. 115232, November 2018, pp-8.

Ri ch Abott, f@ANavy Awar ds H IDefen$elDailyRebrdaty 1, 8019. Comtradfovo Carri er B
furnished eqgipment (CFE) isquipment thathe contractor (in this casd]lI/NNS) purchases from supplier firms for
incorporation into the ships.

65 A superlift is theuse of a crane to move a very large section of the ship from the land into its final position on the
ship.
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ship deliveries which allows more schedule overlap, and therefore mordesieband
assemblylevel production efficiencies thawo singleship buys.

Procuring two ships to a single technical baseline reduces the requirement for engineering
labor hours when compared to singlap estimates. The ability to rollover production
support engineering and planning products maximizenga while recognizing the
minimum amount of engineering labor necessary to address obsolescence and regulatory
changes on CVN 81. The twahip agreement with the shipbuilder achieves a 55 percent
reduction in construction support engineering hours on 8¥knd greater than 18 percent
reduction in production support and planning hours compared to single ship procurements.

The twoship procurement strategy allows for serial production opportunities that promote
tangible learning and reduced shop and machéiup times. It allows for efficient use of
production facilities, reise of production jigs and fixtures, and level loading of key trades.
The continuity of work allows for reductions in supervision, services and support costs.
The result of these effiencies is a production mdmours step down that is equivalent to

an 82 percent learning curve since CVN 79.

Key to achieving these production efficiencies is Integrated Digital Shipbuilding (iDS).
The Navy Research, Development, Test, and EvaluatiddT&E) and the shipbuildér s
investment in iDS, totaling $631 million, will reduce the amount of production effort
required to build FORD Class carriers. Thes¥op buy will accelerate the benefits of this
approach. The ability to immediately use the djig on CVN 81 would lead to a further
reduction in touch labor and services in affected value streams. Tkshigvagreement

with the shipbuilder represents a production fhaars reduction of over seven percent
based on iDS efficiencies. Contractuatteority for two ships allows the shipbuilder to
maximize economic order quantity material procurement. This allows more efficient
ordering and scheduling of material deliveries and will promote efficiencies through earlier
ordering, single negotiationserdor quotes, and cross program purchase orders. These
efficiencies are expected to reduce material costs by about six percent more when
compared to singlship estimates. Improved material management and flexibility will
prevent costly production delayBurthermore, this provides stability within the nuclear
industrial base, deasking the COLUMBIA and VIRGINIA Class programs. The twhip

buy would provide economic stability to approximately 130,000 workers across 46 States
within the industrial base.

Change order requirements are likewise reduced as Government Furnished Equipment
(GFE) providers will employ planning and procurement strategies based on the common
technical baseline that minimize configuration changes that must be incorporated on the
follow ship. Change order budget allocations have been reduced over 25 percent based on
two-ship strategies.

In addition to the discrete savings achieved with the shipbuilder, thshipgrocurement
authority provides our partner GFE providers a similar oty to negotiate economic
order quantity savings and achieve cross program savings when compared tshéngle
estimate$®

An April 16, 2018, press report stated the

If the Navy decides to buy aircraft carriers C\88 and 81 together, NewpgoRNews
Shipbuilding will be able to maintain a steady workload that supports between 23,000 and
25,000 workers at the Virginia yard for the next decade or so, the shipyard president told
reporters last week.

66 Department of Defens&0ORD Class Aircraft Carrier Certification, CVN 80 and CVN 81 Two Ship Procurement
Authority, as Required by Section 121(b) of the John S. McCain National Defense Authorization Act for Fiscal Year
2019 P.L. 115232, November 2018, pp-B8.
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Part of the appeal of buying the two carriergetiver is that the Navy would also buy them
a bit closer together: the ships would be centered aboutahosehalf or four years apart,
instead of the fiveyear centers for recent carrier acquisition, Newport News Shipbuilding
President Jennifer Boykitold reporters.

Boykin said the closer ship construction centers
where the workforce levels would dip down after one ship and then have to come back up,
which is disruptive for employees and costly for the company.

If this two-carrier buy goes through, the company would avoid the labor valley altogether

and ensure stability in its workforce, Boykin said in a company media briefing at the Navy

Leagueds Sea Air Space 2018 sympeianm. That wor
expected $1.6 billionin savingsonthetwaa r r i er buy from Newport News Sh
portion of the work alone, not including governmémnished equipment....

Boykin said four main things contribute to the expected $1.6 billion in savingstfre
two-carrier buy. First, fiif you dondédt have the workKk
that represents savings. o

Second, fiif you buy two at once, my engineering
technical baselines, two sets of technical produbtsy only have to produce one, and the
applicability is to both, so therebs savings ther
build plan of how we plan to build the ship, the planning organization only has to put out

one plan and the applicabilityiso b ot h, so therebs savings there. o

The third savings is a value of money over time issue, she said, and fourth is economic
order quantity savings throughout the entire supply cfain.

Di scussions of the optifon o@ff acsuiiemngafcbbtaskdbon
using it to procure two carrierdiiymaparctenhecayse
meaning that two carri-buyg cont dabyege étpbach nsdaenge i n @
number of yearsrotihegi havlol Pl plcanbeg Tontracts t he
mnagf thé® Navyoral® Combat Ships.

It can be noted, however, that there is no stat:¢
contract can cover, and that the LCS block buy c
LCSs procured in a sevent hcwreiamg ddnrrrsiBedmndon hE [
centers, raises the possibility of using a bl ocfk
example, if procurement odr a3erderr acfetntcearsr,i er sb | vwecr
contract CVUMOpr éVuUN iamf2 CcVvaNul d s pan sfeivresnt ysehairps (
procuF¥20d®md the third290Ri4p prro curgdd rigre als¥w i pwi t h
procuF¥20an8d t he third ship procured in FY2025).

The percent ages ciolslt e r usrmhdiept ibad rotchikcoebebd bengraat er

than that posdiilpl @l weckerbuy tcwotract, but the of"
congressional flexibility for changing aircraft
respohs changing strategbol drabsdgbéagyeatit ecumst

6"Me g an E cNewporieNiews Woliid Save $1.6 Billion, Maintain Stable Workforce of 25,000 Under 2 Proposed
Carrier Buy BSNI NewsApril 16, 2018. Seelas o Ri ch Abot t , AHI I Sees Two Carrier B
G F E Detense DailyApril 11, 2018: 1011.

68 For more on the LCS block buy contracts, &S Report RL3374Iavy Littoral Combat ShifLCS) Program:
Background and Issues for Congrelsg Ronald O'Rourke
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AppendixC. " OUUw&UOPUT wEOEwW, EOET PO
6DUI DOw/ UOT UEOQwW" OUUw" Ex U
Thi s appenaddidxi tproensaelntbsackground i nf&Bmati on on ¢

progr am, Navy eftoartandoNavgmef hartgwbwhimanage ¢
the psogmoam caps.

EUVUOEINDwl ywiwi xOUU

An Oct OIKCBIO 2@port on the @moidratri aslhi oduti | afi ntgh @ | |
the foll owing -8 gparrodg rnagm:t he CVN

T he MNawrgnbestimate of the total cost of the USS Gerald R. Ford, the lead ship of

the CVN78 class, is $13.1 billion in nominal dollars appropriated over the period from

2001 to 2018. CBO used the Navyobds intflation index
figure to $16.2 billion in 2019 dollars, or 25 percent more than the corresponding estimate

when the ship was first authorized in 2008. Neitht
the $5 billion in research and development costs that apply to the elass.

Because construction of the I ead ship is finishec
ship to estimate the cost of successive ships in the class. But not all of the cost risk has
been eliminated; in particuedarrestingtgdae(thes hi p6s power

system used to recover fix@dng aircraft landing on the ship), and weapons elevators are
not yet working properly. It is not clear how much those problems will cost to fix, but
current Navy estimates suggest that it will be sevterad of millions of dollars or more.

CBO does not have enough information to independently estimate those final repair costs.

The next carrier after the C\AX8 is the CVYN79, the John F. Kennedy, which is expected

to be completed in 2024 and deployed @2@. Funding for the ship began in 2007, the

Congress officially authorized its construction in 2013, and the planned appropriations for

it were completed in 2018. The Navy estimates that the ship will cost $11.3 billion in
nominal dollars (or $119bilie i n 2019 dol |l ar s) . The Navyds 20114
report onthe CVN/ 9 st ates that ithe Navy and shipbuil dej
changes in the manner in which the CVN 79 will be built to incorporate lessons learned

from CVN 78 and eliminate theel contributors to cost performance challenges realized

in the construction of CVN 78.0 Nevertheless, t h
greater than 60 percent chance that the shipods f
estimate. Although CBO expiscthe Navy to achieve a considerable cost reduction in the

CVN-79 compared with the CVi¥ 8 , as is typical with the second s
estimate is higher than the Navyds. Specifically,
billion in nomiral dollars (or $12.9 billion in 2019 dollars), about 9 percent more than the

Navyob6s estimate.

In 2018, the Congress authorized the third carrier of the class, the EnterpriseB0JVN
Appropriations for that ship began in 2016 and are expected to be terbpl2025. In

2019, the Congress authorized the Navy to purchase materials jointly for theCsind

the next ship, the CVi81, to save money by buying in greater quantity. It also authorized

the Navy to change the sequencing involved in building thpssto gain greater
efficiencies in their construction. -Althoug
carrier buy, o0 the Navy would not be buil di
Purchasing the two ships together would accelerate the &\INS sstructiomby only one

year compared with buying the ships individually as envisioned in the 2019 shipbuilding

plan.

5 =
—
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In the 2020 budget, the Navy estimated that the @@Nwould cost $12.3 billion in

nominal dollars (or $11.4 billion in 2019 dollars). Thepresents a savings of $300 million

compared with the Navydés estimate in the 2019 bud
CVN-80 would cost $13.6 billion in nominal dollars (or $12.4 billion in 2019 dollars),

about 9 percent moateen infdinzation prdvided td EBOyad gart@ s t i m

the 2019 budget presentation, the Navy indicated that there was a greater than 60 percent

chance that the shipbés final cost wil/l be more th
budget, the Navy putsthéti gur e at 78 percent. Thus, it is not
2020 estimates incorporate savings stemming from acemger buy or simply an

acceptance of increased risk of future cost growth.

With respect to the CVM1, the pattern is similar. In¢t2019 budget, the Navy estimated

the CVN81 at $15.1 billion in nominal dollars. In the 2020 budget with thedmrier

buy, the Navy estimated the cost of the ship at $12.6 billion in nominal dollars (or $10.5

billion in 2019 dollars), for a savings 8.5 billion. However, the Navy also told CBO

that there is an 80 percent chance that the final cost will be higher than the current estimate,

compared with the roughly 40 percent chance indicated in the 2019 budget. CBO estimates

that the CVN81 would cos $14.4 billion in nominal dollars (or $11.9 billion in 2019

dol I ars) , or 14 percent more than the Navyds esti

Overall, the Navy estimates an average cost of $12.7 b{lim@019 dollars) for the 7
carriers (CVN81through CVN87) in the 2020 shipbul di ng péstanateis¥1IBRMO 6 s
billion©®er shipé.

UT U00uw! YhuWw/ Ul U0w1li xOUuU

An

August 17, 20iBe pobkbewrmapgort states

Huntington Ingalls Industries Inc., the sole U.S. builder of aircraft carriers, continues to
fall shor t emahd tdchtéaboNexpenysésgo stdy within an $11.39 billion cost
cap mandated by Congress on the second in a new class of warships.

With about 47 percent of construction complete on the USS John F. Kennedy, Navy figures
show t he «cont rrgthe goalitnegotiated witly thetservite: eetlucing labor
hours by 18 percent from the first carrier, the USSa&l Ford...

It took about 49 million hours of labor to build the Ford, according to the U.S. Government

Accountabil ity Offorithe Kennedyhseto rbdace yhat g0 algoat a0

million hours.

Huntington I ngall sés performance Aremains stable
William Couch, spokesman for the Naval Sea Systems Command, said in an email. He said

ifikey produmds oandnit ket e®hi pbs preliminary acceptan
and there are fAample opportunitieso for i mproveme
delivery and over 70 percent of assembly worko re
But the Peragonds naval war fare division, which report
Departmentds <chief weapons buyer, is | ess sangui
Huntington I ngall s #fhies nuwereldiekde 11y8 tpoe rfcuelnltyd rreecdouvcetri

On the effot to meet the 18 percent laborour r educti on for the Kennedy,
program manager filassesses that although difficult
said.

69 Congressional Budget Officen Anal ysi s of t h2eShiNmildipgiPtan Jetober@ld, ppy¥ar 20

19.
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Beci Brenton, a spokeswoman for Newport News, Virghaged Huntington Ingallsaid
Afwe are seeing the benefits associated with sig
incorporation of I essons learnedo from the first

Brenton said Athe current production performance
estimate at the time of ntract award for the second vessel but the reduction is 17 percent
when compared with tthe first vesselds current cos

But Shel by Oakley, a director with the GAO who mo

so much of the program underway, itisunlikehhat t he Navy wi | | regain eff
| ater phases of a shipbuilding contract, she sai
i mproves. 0

Ités also Aunclear how the | essons | earnedo from
when they arealreadya ked i n to the Navyds overly optimistic
she said?

) UOT wl YhuWw/ UT UUw1li xO6UU
A June 19, 2018, press report stated the foll owi

Huntington Ingalls Industries Inc. is asking General Electric Co. to compensate it for
damage causedy flawed workmanship during installation of propulsion system
components on the U.S. Navyds $13 billion aircraf

The problem, which forced the most expensive U.S. warship back to port in January, has
yet to be fully resolved althugh the carrier is once again at sea....

Huntington Ingall s, a shipbuilder based in Newpo
original manufacturer of the shipyardds intent to
Command spokesman William Couch said ireamil. Beci Brenton, a spokeswoman for

Huntington said, AWe continue to work with approp
of this situation. o

Perry Bradley, a spokesman for Bostora s e d GE, said fiwedre not going
specifics otherthamt say o that AGE is working closely withbo

Shipyard unit and fAthe U.S. Navy to resolve the i

The episode in January was the second failure 1in
bearingodo thato p aiontsysteni. The firg occuered finiAprit 257, pr op u |
during sea tri Il s a month before the vessel 6s de
shakedown peri d to test systems and work out b u
initial combat duty in 2022.

S
a
(0]

TheNavy6s carrier program office said in an assessm
four main thrust bearings after the January fail
workers at a Lynn, Massachusetts, dcmail ity during
root cause. 0

The bearing overheated, the Navy said in a March

the equipment to prevent damage, the ship safely returned to A daflure review board
is identifying fimodificmaehoasoretgubsnaned.

t @
of four that transfers thrust from the shi

hprbehud
pés fou

“Ant hony Capacci o, ANavy®ds Torno lAlnlod ch e$ Blddmitkergsdgusiodlie , @ar ri er Fa'

2018.
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AThe costs associated with repairingo the thrust
At his wild.l i nclude r ecowefrthg MainfReduaientGear,f r om t he ma:
Gener al Electric (Lynn), as appropriate, o0 the Nav

Couch said the Navy doesnd6t expect similar propul
the class, the John F. Kennedy, because a different manufacturert nfadet carrieréos
propulsion train components.

identifiedo v

AAny propulsion train deficiencies
the class as nec

i mpl ementedo in fAfuture shi'ps of
, Eawl YhuWw/ Ul U0w1l xOUU
A May 11, 2018,t hper efsosl Iroewionrgt: st at ed

The Navyds costliest vessel ever just got pricer
Congress by $120 million, the service told lawmakers this week.

The extra money for the U.S.S. Gerald R. Ford built by Huntington Ingalls Industries Inc.

is needed to replace faulty propulsion components damaged in a January failure, extend

t he v e s-detiver) repaipphase to 12 months from the original eight months and

correct deficiencies with the AAdvdommed Weapons E
deep in the ship to the deck.

The el evators on the ship, designated CVN 78, nee

the safety of the ship and personnel, 6 the Naval
to Bl oomber g News jastmerkis éxecatgd, the GoStrioc @/N 78hwdl a d
stand at $13.0270 billion, the Navy said.

In addition to informing Congress that the spending lid has been breached, the Navy will
have to let lawmakers know how it will shift funds to make up the difference.

Navy officials didnot di sclose the propulsion fai
hearings before Congress in recent weeks, and Ho
about it....

The Fordbés propul sion syst em abiltydssuesoritsat or f |l aws a
troubled aircraft launch and recovery systems.

After its delivery last May, the ship operated for 70 days and completed 747 shipboard
aircraft launches and recoveries, exceeding the goal of about 400, the Navy said.

None of the 11 wagsons elevators are operational but at least two are being used for testing

ito identify many of the remafichiasg dgseclempmenthel
Navy has said. The command said al/l 11 elevator
deliveral wi th the ship deliveryo in May 2017.

x UPOuw!l YhuWw/ Ul U0w1ll xOUuU
An April 16, 2018, press report stated the folloc

“Ant hony Capacci o, AHunt i ngton | ngal BBlsomBesgkume 18,2018.r a | El ect r |

?Anthony Capaccio, fAU.S. Navyds Costl i es2018. BeeslsoeMark Just Got
D. Faram, AWhy the Navydéds Newest Aircraft Carrier Was Forc
Anthony Capaccip Ui S . Navybds Costliest WarBodmbggMawsf20BrTeeMdyew Fai | ur e
23,2018, articleiol udes quotes from Coll een OO6Rour ke, a spokeswoman
Coll een O6Rourke is no relation to Ronald O&6Rourke.
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Huntington Ingalls Industriesd6 Newport News Ship
provided an update on the various stages of construaiio several major Navy
shipbuilding programs during the Navy Leagueds Se

The future USS John F. Kennedy (CV9) is about 43 percent complete, with launch
planned for the fourth quarter of 2019 and delivery set for 2022. Begkilthe company

has achieved about 75 percent of the ship erected and they are on track for an 18 percent
manhour budget reduction.

Boykin provided these updates during a press briefing at the conference.

Boykin revealed that undocking of CVRB in the durth quarter of 2019 will occur three
months earlier than originally plannéd.

21 x01 OEl Uwl YA w/ UT U0w1ll xOUU
A September 26, 2017, press report states the foc

Huntington Ingalls Industries Inc. is falling short of a U.S. Navy goal to reduce hours of
labor on the second ship in the new Ford class of aircraft carriers in a drive to reduce costs,
according to service documents.

With 34 percent of construction complete on the USS John F. Kennedy, Huntington Ingalls

estimates it will be able to reduce labdmurs by 16 percent from the hours needed to

construct the first vessel, the Gerald R. Ford.
reported at the end of last year and the 18 percent goal the Navy negotiated in the primary

construction contract fohe carrier.

The Arecent degradation in cost performance st ems
certain categories of material, 0 such as pipe fi
according to the Navyo6s anrnred#fgluresolagnedrtby on the pro
Bloomberg News....

AWe acknowledge that t her9c dstr erleaadu ovtei am ttaereg &ti rfsa
iis challenging, 06 Huntington Ingalls spokeswoman
to the Kennedy by its Navy desigrt i o n . AWhile it is stildl early in
are seeing positive results fromd. new initiatives

Navy Secretary Richard Spencer told reporters last week that he will stay involved in
monitoringthe CVUN7 9 6 snstruction trends. dthelCEG@ i s my per so

has to be involved. 0
A c¢close watch i s required fibecause there are so
opportunities to do things in a more efficient ma

The Navy has been workingtvin  t he contractors Ato mitigate tech
of |l ate material, 06 Navy spokesman Victor Chen in

material items and associated impact to construction performance is declining. The Navy

has hired thirgpbarty experts who are working collaboratively with the shipbuilder to

identify manufacturing opportunities for efficier

improvements..

The 18 percent reduction in |l abor heurs was Aqui
Mackin, a Government Accountability Office director who oversees its shipbuilding
assessments, said in an email. AEven based on tha

“Ri ¢ h Alontirtgton Ingdils Updates Ships Statuses, Reactivates Ingalls East Bafénse DailyApril 16,
2018 16-17.
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was wunlikely to be meihquoeffidehoes aeain thctoh A | f those | &
materializing, costs will go higher.

Al so, Awith the ship being over 30 percent compl €
back enough efficiencies to further reduce labor Rbuhe more complicated work is yet
to come,® she said.

UOT wl YR WU B&® A @3

t a June 15, 2017, hearing bef

he ®lapyoposed FY2018 budget, t
SENATOR JOHN MCCAIN (CHAIRMAN) (continuing):

Secretary Stackley, the Navy broacheast cap for CVN78. Do you believe that it has?
SEAN STACKLEY, ACTING SECRETARY OF THE NAVY

e the Senate Ar

)
A or
t he foll owing exct

Sir, right now our estimate for C\AX8, we're trying to hold it within the $12.887 hillion
number that was established several years ago. We have included aili® m
[procurement funding] request in this budget pending our determination regarding repairs
that required for the...

MCCAIN:
Is that a breach of NurMcCurdy?°
STACKLEY:

Not at this point in time, sir, we're continuing to evaluate whether that @dalitiunding
will be required. We're doing everything we can to stay within the existing cap and we'll
keep Congress informed as we complete our-gektery assessment.

MCCAIN:

Problem is we haven't been informed. So either you bust the cap and bneach N
McCurdyd Nunn-McCurdy or you notify us. You haven't done either one.

STACKLEY:

Sir, we've been submitting monthly reports regarding the carrier, we've alerted the concern

regarding the repairs that are being required for the motor turbine generatod set've

acknowl edged the risk associated with those repai
not incur those costs, avoid cost by other means, and as of right now we're not ready to trip

that cost cap.

MCCAIN:

Well, itd sither not allowable ords allowable. 16 sot allowable, then you take a certain
course of action. If @ allowable then you're required to notify Congress. You have done
neither.

STACKLEY:

“Ant hony Capaccio, fAU.S. Aircraft Car Bldomber§Septambdar26r Costs Mi .
2017. See also Lee Hudson, ANNS Sl i-g%h t3 0y Reargogd mtg Exrpsetcrt ieadt €
Inside the NawyJuly 24, D17.

"5 This is a reference to the NuivicCurdy provision, a statute relating to cost growth in DOD acquisition programs.
For more on the NuniMcCurdy provision, se€RS Report R41293,he NunaMcCurdy Act:Background, Analysis,
and Issues for Congredsy Moshe Schwartz and Charles V. O'Connor
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If we need to incur those costs, they will be allowable costs. We're trying to avoat tha
this stage of time, sir.

MCCAIN:

| agree, but we were supposed to be notifi€@K. | can tell you that you are either in
violation of NunnMcCurdy or you are in violation of the requirement that we be notified.
You have done neither. Thérdésvo scendos.

STACKLEY:

Sir, we have not broached the cost cap. If it becomes apparent that we'll need to go above
the cost cap, we will notify Congress witBiwithin the terms that you all have
established.

MCCAIN:

OK. Well, I'll get it to you in writing but yo still haven't answered the question because
when theré & $20 million cost overrun, Gt €ither allowable and then we have to be
notified in one way. If b sot allowable, NuniMcCurdy i is reached. But anyway,
maybe you can give us a more satisfaceplanation in writing, Mr. Secretaf$.

) UOT wl YA wW& . wll xOUU
A June 2017 GAO report states the following:

The cost estimate for the second F@idss aircraft carrier, CVN 79, is not reliable and
does not address lessons learned from the performanbe téad ship, CVN 78. As a
result, the estimate does not demonstrate that the program can meet its $11.4 billion cost
cap. Cost growth for the lead ship was driven by challenges with technology development,
design, and construction, compounded by an optialbudget estimate. Instead of learning

from the mistakes of CVN 78, the Navy developed an estimate for CVN 79 that assumes a
reduction in labor hours needed to construct the ship that is unprecedented in the past 50
years é aircraft carrier constructio...

After developing the program estimate, the Navy negotiated 18 percent fewer labor hours

for CVN 79 than were required for CVN 78. CVN 796
the labor hour reductions calculated in independent cost reviews condu2@tbiby the

Naval Center for Cost Analysis and the Office of Cost Assessment and Program

Evaluation. Navy analysis shows that the CVN 79 cost estimate may not sufficiently

account for program risks, with the current budget likely insufficient to comphife

construction.

The Navyds current reporting mechani sms, such as
reports to Congress, provide limited insight into the overall Ford Class program and

individual ship costs. For example, the program requests fgridireach ship before that

ship obtains an independent cost estimate. During ayedt period prior to 2015, no

independent cost estimate was conducted for any of the Ford class ships; however, the

program received over $15 billion in funding. In additp t he programbés Sel ect
Acquisition Reports (SAR) annual cost, status, and performance reports to Codgress

provide only aggregate program cost for all three ships currently in the class, a practice that

limits transparency into individual ship costs. #sesult, Congress has diminished ability

to oversee one of the most expensive programs in the defense péftfolio.

"6 Transcript of hearing as posted at CQ.com.

77 Government Accountability Officdsord-Class Aircraft Carrier[:] Follow-On Ships Need More Frequent and
Accurate CosEstimates to Avoid Pitfalls of Lead Sh(AO-17-575, June 2017, summary page. See also Jason
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%l EUUEVUaAw!l Yt w- EYaw31 UUDPOOOaA
The Navy testified in 2016 that

The Navy is committed to delivering the lead ship of the class, Gerald R Pdi {8)

within the $12.887 billion congressional cost cap. Sustained efforts to identify cost
reductions and drive improved cost and schedule performance on thid-fitass aircraft

carrier have resulted in highly stable cost performance since 201&d Baslessons
learned on CVN 78, the approach to carrier construction has undergone an extensive
affordability review and the Navy and the shipbuilder have made significant changes on
CVN 79 to reduce the cost to build the ship. The benefits of theseazhamiguild strategy

and resolution of firsbf-class impacts experienced on CVN 78 are evident in early
production labor metrics on CVN 79. These efforts are ongoing and additional process
improvements continue to be identified.

Al ongsi de t tsdo reduce thebesst te BuifdCWN 79, the FY 2016 National

Defense Authorization Act reduced the cost cap for follow ships in the CVN 78 class from

$11,498 million to $11,398 million. To this end, the Navy has further emphasized stability

in requirementsdesign, schedule, and budget, in order to drive further improvement to

CVN 79 cost. The FY 2017 Presidentdéds Budget reque:
strategyfot hi s ship and we | ook for Congress6 full sup
79 procurement at the lowest possible cast.

.. The Navy will deliver the CVN 79 within the cost cap using a-phased strategy

wherein select ship systems and compartments that are more efficiently completed at a later
stage of construction to avoid dsolescence or to leverage competition or the use of
experienced installationteamsi | | be scheduled for completion in t
of production and test. Enterprise (CVN 80) began construction planning and long lead
time material procureméim January 2016 and construction is scheduled to begin in 2018.
The FY 2017 Pr esi d-phasedGVN Blufahdirgtto suppog a encrd re
efficient production profile, critical to performance, below the cost cap. CVN 80 planning

and constructiomwill continue to leverage class lessons learned to achieve cost and risk
reduction, including efforts to accelerate production work to earlier phases of construction,
where work is more cost efficieft.

EUOEI Uwl Yk w21 OEUT w UOTI Ew21 UYPEIT Uw" O
Cost growth and ot&hepr ogrsamsweéme trheviCe&/iled at an
hearing before the Senate Armed Services Committ
statements of the witnesses at the hearing.

2#w 2#w31 UUDPOOOa
The preemertd et athe Assistant Secretary of Def en
the Secretary oft hbDee ffeonlsleo Wi YD )i ns tpaatrets:

Sher man, ADOD Pl ans I ndepen@renfFoCds Clingdethée Malmydupeslo, d or Al | Fol
2017.

8 Statement of the Honorable Seastackley, Assistant Secretary of the Navy (Research, Development and
Acquisition), and Vice Admiral Joseph P. Mulloy, Deputy Chief of Naval Operations for Integration of Capabilities

and Resources, and Lieutenant General Robert S. Walsh, Deputy Comm@odatrat Development and Integration

& Commanding General, Marine Corps Combat Development Command, before the Subcommittee on Seapower and
Projection Forces of the House Armed Services Committee on Department of the Navy Seapower and Projection
Forces Cagpailities, February 25, 2016, pp-8B
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By 2000, the CVN(X) Acquisition Strategy that had been proposed by the Navy was an
evolutionary, threetep development of the capabilities planned for the CVN. This
evolutionary strategy intending to mature technology and align risk with affordability
originally involved using the last ship of the CVN 68 NIMITZ Class, USS GEORGE H.
W. BUSH (CVN 77), as the stamg point for insertion of some near term technology
improvements including information network technology and the new Dual Band Radar
(DBR) system from the DD(X) (now DD@G000) program, to create an integrated warfare
system t hat c¢ o mhaispstem and &iraving rhissipndglanniogdumdiions.

However, the then incoming Secretary of Defense Donald Rumsfeld in 2002 directed re
examination of the CVN program, among others, to reduce the overall spend of the
department and increase the speed oivelel to the warfighters. As a result of the
SECDEF6s direction, the Navy proposed to remove t|
a new and enlarged flight deck, an increased allowance for future technologies (including
electric weapons), and an additdmanpower reduction of 500 to 800 fewer sailors to
operate. On December 12, 2002, a Program Decision Memorandum approved by then
Deputy Secretary of Defense Paul Wolfowitz codified this Navy proposal and gave this
direction back to the DOD enterprise.€l'$hip was renamed the CV2L to highlight these
changes. By Milestone B in April 2004, the Navy had evaluated the technologies intended
for three ships, removed some of them, and consolidated the remaining ones into a single
step of capability improvementn the lead ship. The new plan acknowledged
technological, cost, and schedule challenges were being put on a single ship, but assessed
this was achievable. The Acting USD AT&L (Michael Wynne) at that milestone also
directed the Navy to use a hybrid of tBervice Cost Position and Independent Cost
Estimate (ICE) to baseline the program funding in lieu of the ICE, (although one can easily
argue even the ICE was optimistic given these imposed circumstances).

By 2004, DOD and Congressional leadership hactlmsfidence in the acquisition system,

and Deputy Secretary of Defense Gordon England established the Defense Acquisition

Performance Assessment (DAPA) panel to conduct a sweeping and integrated assessment

of flevery aspect 0 o fhediscavery tisattheilndustrial Badedadr esul t was
consolidated, that excessive oversight and complex acquisition processes were cost and

schedule drivers, and a focus on requirements stability was key to containing costs. From

this, a review of the requirementstofh e CVN resul ted in a revised and
shi pd Operational Requirements Document (ORD) for
with the CVN 78 as lead ship.

On the heels of a delay because of the budgetary constraints in 2006, the start of the

construction of CVN 78 was delayed until 2008, but the schedule for delivery was held
constant, further compounding ri sks and costs.
technical and schedule risks and concurrency challenges well.

By 2009, this Committee hadsued a floor statement in support of the Weapon Systems

Acquisition Reform Act (WSARA). Congress was now united in its pursuit of acquisition

reform and, in concert, USD AT&L e ssued and updated the Depart ment
acquisition instruction (DoDb000.2) in 2008. WSARA included strengthening of the
ONuMaoCurdyo process with requires DOD to report t
a major program breaches a critical cost growth threshold. This legislation required a root

cause assessment of the peog and assumed program termination within 60 days of

notification unless DOD certified in writing that the program remained essential to national

security.

WSARA had real impact on the CVN 78, as by 2008 and 2009 the results of all the previous
decisionswvere instantiated in growth of cost and schedule. Then USD AT&L John Young
required the Navy to provide a list of descoping efforts and directed the Navy to have an
off-ramp back to steam catapults if the Electromagnetic Aircraft Launching System
(EMALS) remained a problem for the program. He also directed an independent review of
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all of the CVN 78 technologies by a Defense Support Team (DST). Prior to the DST, the
Navy had chartered a Program Assessment Review (PAR) with USD (AT&L) participation

of EMALS/Advanced Arresting Gear (AAG) versus steam. One of the key PAR findings

was converting the EMALS and AAG production contracts to firm, fixed price contracts

to cap cost growth and imposed negative incentives for late delivery.

The Dual Band Radar (DBR) caatd risk growth was a decision-pyoduct of the DDG

1000 program NuriMcCurdy critical unit cost breach in 2010. Faced with a need to reduce
cost on the DDG 1000 program and the resultant curtailment of the program, the
expectation of development costsitg borne by the DDG 1000 program was no longer
the case and all of the costs associated with 4han8l element development and a higher
share of the Xand element then had to be supported by the CVN 78 program.

The design problems encountered with AA&velopment have had the most deleterious
effects on CVN 78 construction of any of the three major advanced technologies including
EMALS and DBR. Our view of AAG is that these engineering design problems are now
in the past and although delivery of sevamalical components have been delayed, the
system will achieve its needed capabilities before undergoing final operational testing prior
to deployment of the ship. Again, reliability growth is a concern, but this cannot be
improved until a fully functionlasystem is installed and operating at the Lakehurst, New
Jersey land based test site, and on board CVN 78.

With the 2010 introduction by then USD AT&L Ashton Carter (now in its third iteration

by under USD AT&L Frank Kendall) of the continuous processrawepment initiative

that was founded in best business practices and
the CVN underwent affordability, AShould Cost, 0o
use of the AGated pr oc e sdyesdt@od busirtessbpracticeszed t he cost
However, there is still much to do. We are in the testing phase of program execution prior

to deployment and we had been concerned about the timing of the Full Ship Shock Trial

(FSST). After balancing the operational and techniiskisr the Department decided to

execute FSST on CVN 78 prior to deployment.

EMALS and AAG are also a concern with regard to final operational testing stemming
from the development difficulties that each experienced. The Navy still needs to complete
a signficant amount of landased testing to enable certification of the systems to launch
and recover the full range of aircraft that it is required to operate under both normal and
emergency conditions. This lafiised testing is planned to complete beforditiz at-

sea operational testing for these systems begins....

USD AT&L continues to work with Navy to tailor the program and ensure appropriate

oversight at both the Navy Staff | evel as well as
maintaining control ofhe cost for CVN 79 included an understanding of the application

of lessons learned from the construction of CVN 78 along with the application of a more

efficient construction plan for the ship including introduction of competition where

possible. We havestablished an excellent relationship with the Navy to work together to

change process and policies that have impacted the ability of the program to succeed, to

include revitalizing the acquisition workforce and their skKills.

We ar e conf i dmanfor CVM79and EVNNM@and; @& such, Under Secretary
Kendall recently authorized the Navy to enter into the detail design and constpltsm

for CVN 79 and to enter into advanced procurement for long lead time materials for CVN
80 construction. @D and the Navy are committed to delivering CVN 79 within the limits
of the cost cap legislated for this sAfp.

9 Statement of Hon Katharina McFarland, Assistant Secretary of Defense (Acquisition), Before the Senate Armed
Services Committee on Procurement, Acqui sitiomwrmraft Testing an
Carrier Program, October 1, 2015, 5 pp.
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2#wH#. 30%w3l UUDPOOOa
The prepared statement of the Director, Operatioc
st athees f ol |l owing in part

The Navy intends to deliver CVN 78 early in calendar year 2016, and to begin initial
operational test and evaluation (IOT&E) in late calendar year 2017. However, the Navy is
in the process of developing a new schedule, so some dates may change. Based on the
current schedule, between now and the beginning of IOT&E, the CVN 78 program is
proceeding on an aggressive schedule to finish development, testing, troubleshooting, and
correction of deficiencies for a number of new, complex systems critical to the wiadight
capabilities of the ship. Low or unknown reliability and performance of the Advanced
Arresting Gear (AAG), the Electromagnetic Aircraft Launch System (EMALS), the Dual
Band Radar (DBR), and the Advanced Weapons Elevators (AWE) are significant risks to
a successful IOT&E and first deployment, as well as to achieving theylife cost
reductions the Navy has estimated will accrue for the Etarss carriers. The maturity of
these systems is generally not at the level that would be desired at this steggrogram;

for example, the CVN 78 test program is revealing problems with the DBR typical of
discoveries in early developmental testing. Nonetheless, AAG, EMALS, DBR, and AWE
equipment is being installed on CVN 78, and in some cases, is underggbgast

checkout . Consequentl vy, any significant i ssues t
scheduledriven I0T&E and deployment will be difficult, or perhaps impossible, to
address.

Resolving the uncertainties in the reliability and performance of gystems is critical to

CVN 786s primary function of conducting combat op
intended to enhance its ability to launch, recover, and service aircraft. EMALS and AAG

are key systems planned to provide new capabilities fmrclsing and recovering aircraft

that are heavier and lighter than typically operated on Niotitgs carriers. DBR is

intended to enhance radar coverage on CVN 78 in support of air traffic control and ship

self-defense. DBR is planned to reduce some oktimvn sensor limitations on Nimiz

class carriers that utilize legacy radars. The data currently available to my office indicate

EMALS is unlikely to achieve the Navyds reliabil
EMALS reliability is above its currentrgwth curve, which is true; however, that growth

curve was revised in 2013, based on poor demonstrated performance, to achieve EMALS
reliability on CVN 78 a factor of 15 below the
regarding DBR or AWE reliability, andada regarding the reliability of the-tesigned

AAG are also not available. (Poor AAG reliability in developmental testing led to the need

to redesign components of that system.) In addition, performance problems with these

systems are continuingtobed cover ed. I f the current schedul e f«
IOT&E and first deployment remain unchanged, reliability and performance shortfalls
could degrade CVN 786s ability to conduct flight

Due to known problems with current aircraft carembat systems, there is significant

risk CVN 78 will not achieve its setfefense requirements. Although the CVN 78 design
incorporates several combat system improvements relative to the Niast these
improvements (if achieved) are unlikely to @mt all of the known shortfalls. Testing on
other ships with similar combat systems has highlighted deficiencies in weapon
employment timelines, sensor coverage, system track management, and deficiencies with
the recommended engagement tactics. MostedaHimitations are likely to affect CVN

78 and | continue to view this as a significant r
against attacks by the challenging asttip cruise missile and other threats proliferating
worldwide.

The Navy &decigion ® venegaion its original commitment to conduct the Full
Ship Shock Trial (FSST) on CVN 78 before her first deployment would have put CVN 78
at risk in combat operations. This decision was reversed in August 2015 by the Deputy
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Secretary of Defese. Historically, FSSTs for new ship classes have identified for the first

time numerous missiearitical failures the Navy had to address to ensure the new ships

were survivable in combat. We can expect that CVN
andsubstantial implications on future carriers in the Foabss and any subsequent new

class of carriers.

| also have concerns with manning and berthing on CVN 78. The Navy designed CVN 78
to have reduced manning to reduce-tifele costs, but Navy analysef manning on CVN

78 have identified problems in manning and berthing. These problems are similar to those
seen on other recent ship classes such as DDG 1000 and the Littoral Combat Ship (LCS)....

There are significant risks to the successful complatiothe CVN 78 IOT&E and the

shi pds subsequent depl oyment due to known perf o
unknown reliability of key systems. For AAG, EMALS, AWE and DBR, systems that are

essential to the primary missions of the ship, these problems;dfrected, are likely to

affect CVN 7806s ability to conduct effective fligl

The CVN 78 test schedule leaves little or no time to fix problems discovered in

developmental testing before IOT&E begins that couldseaprogram delays. In the

current program schedule, major developmental test events overlap IOT&E. This overlap

increases the I|likelihood problems wil/l be di scove
attendant risk to the successful completion ofthatteatinpd t o t he shi pods first defg

The inevitable lessons we will learn from the CVN 78 FSST will have significant

implications for CVN 78 combat operations, as well as for the construction of future

carriers i ncorporating ¢rdfoze, thehHSHTO should Bbev anc e d syst
conducted on CVN 78 as soon as it is feasible to d8 so.

-EYaw3li UUPOOOaA
h prepared statement of tthkee Nawlyl ovivit m@ sise sp ant

In June 2000, the Department of Defense (DOD) approved a-ghigesvolutionary
acquisition approach starting with the last NIMITZ Class carrier (CVN 77) and the next
two carriers CVNX1 (later CVN 78) and CVNX2 (later CVN 79). This approach
recognized the significant risk of concurrently developing and integrating new
technologies into a new ship design incrementally as follows:

A The design focus for the evolutionary CVN 77 w
technology with a new suite of multifunction radars from the DDG 1000 program to

transform theembBi phhsgl ¢bmbat rswstngds mi ssion pl ant
integrated warfare system.

A The design focus for the evolutionary CVNX1 (
Mechanical and Electrical (HM&E) architecture within a NIMITZ Class hull that included

a new ractor plant design, increased electrical generating capacity, new zonal electrical

distribution, and new electrical systems to replace steam auxiliaries under a redesigned

flight deck employing new Electromagnetic Aircraft Launch System (EMALS) catapults

together with aircrastopsdnabecei gndgdalksi hgr Apchi e
manning and improved maintainability were also defined.

A The design focus for the evolutionary CVNX2 (fu
sheet 0 deshenapeor thwrpeedn ftor capturing new but i mma:
the Advanced Arresting Gear (AAG) and Advanced Weapons Elevators (AWE) that would

be ready in time for the third ship in the series; and thereby permit the experience gained

80 Statement by J. Michael Gilmore, Director, Operational Test and Evaluation, Office of the Secretary of Defense,
Before the Senate Armed Services Committee, [October 1, 2015], 19 pp.
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from design andanstruction of the first two ships (CVN 77 and CVN 78) to be applied to
the third ship (CVN 79).

Early in the last decade, however, a significant push was made within DOD for a more

transformational approach to delivering warfighting capability. Assalt, in 2002, DOD

altered the program acquisition strategy by transitioning to the new aircraft carrier class in

a single transformational leap vice an incremental three ship strategy. Under the revised

strategy, CVN 77 revepatt@dNbMIcCKZt Gl assimobesifgrerdt o m
risk and construction costs, while delaying the integrated warfare system to CVN 78.

Further, due to budget constraints, CVN 78 would start construction a year later (in 2007)

with a NIMITZ Class hull form but would erita major redesign to accommodate all the

new technologies from the three ship evolutionary technology insertion plan.

This leap ahead in a single ship was captured in a revised Operational Requirements
Document (ORD) in 2004, which defined a new basetimat is the FORD Class today,

with CVN 78 as the lead ship. The program entered system development and
demonstration, containing the shift to a single ship acquisition strategy. The start of CVN
78 construction was then delayed by an additional yedr2@@8 due to budget constraints.

As a result, the traditional serial evolution of technology development, ship concept design,
detail design, and construction including a total of 23 developmental systems
incorporating new technologies originally pladnacross CVN 77, CVNX1, CVNX2

were compressed and overlapped within the program baseline for the CVN 78. Today, the
Navy is confronting the impacts of this compression and concurrency, as well as changes
to assumptions made in the program planning nfae & decade ago....

Given the lengthy design, development, and build span associated with major warships,
there is a certain amount of overlap or concurrency that occurs between the development
of newsystems to be delivered with the first ship, the deanformation for those new
systems, and actual construction. Since this overlap poses cost and schedule risk for the
lead ship of the class, program management activities are directed at mitigating this overlap
to the maximum extent practicable.

In the cae of the FORD Class, the incorporation of 23 developmental systems at various
levels of technical maturity (including EMALS, AAG, DBR, AWE, new propulsion plant,
integrated control systems) significantly compounded the inherent challenges associated
with accomplishing the first new aircraft carrier design iryé@rs. The cumulative impact

of this high degree of concurrency significantly exceeded the risk attributed to any single
new system or risk issue and ultimately manifested itself in terms of dedagoat growth

in each element of program execution; development, design, material procurement
(government and contractor), and construction....

Shipbuilder actions to resolve firef-class issues retired much of the schedule risks to
launch, but at an wtable cost. Firsbf-class construction and material delays led the Navy

to revise the launch date in March 2013 from July 2013 to November 2013. Nevertheless,
the fourmonth delay in launch allowed increased outfitting and ship construction that were
mog economically done prior to ship launch, such as completion of blasting and coating
operations for all tanks and voids, installation of the six DBR arrays, and increased
installations of cable piping, ventilation, electrical boxes, bulkheads and equipment
foundations. As a result, CVN 78 launched at 70 percent complete and 77,000 tons
displacement the highest levels yet achieved in aircraft carrier construction. This high
state of completion at launch enabled improved oultfitting, compartment compkation,
efficient transition into the shipboard test program, and thtéinoe completion of key
milestones such as crew move aboard.

With the advent of the shipboard test program, first time energization and grooming of new
systems have required more time tlgiginally planned. As a result, the Navy expects the

sea trial schedule to be delayed about six to eight weeks. The exact impact on ship delivery
will be determined based on the results of these trials. The Navy expects no schedule delays
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to CVN 78 operadnal testing and deployability due to the sea trials delay and is managing
schedule delays within the $12.887 billion cost cap.

Additionally, at delivery, AAG will not have completed its shipboard test program. The
program has not been able to fully mittg the effect of a twgear delay in AAG
equipment deliveries to the ship. All AAG equipment has been delivered to the ship and
will be fully installed on CVN 78 at delivery. The AAG shipboard test and certification
program will complete in time to suppoaircraft launch and recovery operations in
summer 2016....

The Navy, in coordination with the shipbuilder and major component providers,
implemented a series of actions and initiatives in the management and oversight of CVN
78 that crossed the full spahcontracting, design, material procurement, GFE, production
planning, production management and oversight. The Secretary of the Navy directed a
detailed review of the CVN 78 program build plan to improve-tereind aircraft carrier
design, material procament, production planning, build and test, the results of which are
providing benefit across all carriers. These corrective measures include:

A CVN 78 design was converted from a 6l evel of ef
contract with a firmtarget and incentive fee. Shipbuilder cost performance has been on
target or better since this contract change.

A CVYN 78 construction fee was reduced, consistent
shipbuilder remains incentivized by the contract sivaeeio improve upon current cost
performance.

A Contract design changes are under strict contr
control, and missiowlegrading deficiencies.

A Foll owi ng aicQuey dikleedd rfeN-2089wtheiNavy ofveed
the EMALS and AAG production contract to a firm, fixed price contract, capping cost
growth to each system.

A 1n 2011, Naval Sea Systems Command compl eted a
the shipbuilder, removing or improving upon overly bustene or unneeded
specifications that impose unnecessary cost on the program. Periodic reviews continue.

Much of the impact to cost performance was attributable to shipbuilder and government
material cost overruns. The Navy and shipbuilder have made samifimprovements
upon material ordering and delivery to the shipyard to mitigate the significant impact of
material delays on production performance.

These actions include:

A The Navy and shipbuilder institubestd opti mal ma
practices (structuring procurements to achieve quantity discounts;salwaing to

improve schedule performance and leveraging competitive opportunities) from outside

supply chain management experts.

A The shipbuil der as sl $ogrcing persennejtdo eacheftheirkkey and mat er i
vendors to expedite component qualifications and delivery to the shipyard.

A The shipbuilder inventoried all excess materi al
79.

A The Program Execut iconducte® fyjfaitedyeriagvél GBE r i er s ) has
summits to drive cost reduction opportunities and ensurgnun delivery of required
equipment and design information to the shipbuilder.

The CVN 78 build plan, consistent with the NIMITZ Class, had focused foremost on
completion of structural and critical path work to support launching the skégtwdule.
Achieving the programbés cost i mprovement targets
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of completion at launch, from 60 percent to 70 percent. To achieve thirigadyreater
focus on system completion:

A The Navy fostered a collaborative build process
1 private shipyards in order to benchmark its performance and identify fundamental
changes that are yielding marked imprment.

A The shipbuilder established specific |l aunch met
waterfront engineering and material expediters to support meeting those metrics. This

ultimately delayed launch, but drove up jongtfitting to the highest leels for CVN new

construction which has helped stabilize cost and improve test program and compartment

completion performance relative to CVN 77.

A The shipbuilder I|linked all of these processes Ww
that has providedreater visibility to performance and greater ability to control cost and
schedule performance across the shipbuilding disciplines.

These initiatives, which summarize a more detailed list of actions being implemented and
tracked as a result of the et@end review, were accompanied by important management
changes.

A In 2011, the Navy assigned a second tour Fl ac
operations, construction, and program management experience as the new Program
Executive Officer (PEO).

A T hwePE@ established a separate Program Office, PMS 379, to focus exclusively on
CVN 79 and CVN 80, which enables the lead ship Program Office, PMS 378, to focus on
cost control, schedule performance and the delivery of CVN 78.

A 1n 2012, t pnedanéwi VicdRuesitledt e charaesofGVN 78, a new Vice
President in charge of material management and purchasing, and a number of new general
ship foremen to strengthen CVN 78 performance.

A  The new PEO and shi py ar-deekylaenshi réadimess began cond!t
reviews focused on cost performance, critical path issues and accomplishment of the targets
for launch completion. These-bieekly reviews will continue through delivery.

A Assistant Secretary of t he Nitom) V\ASN Resear c h, De
(RD&A)) conducts quarterly reviews of program progress and performance with the PEO

and shipbuilder to ensure that all that can be done to improve on cost performance is being

done.

The series of actions taken by the Navy and the shipbuitdeachieving the desired effect

of arresting cost growth, establishing stability, and have resulted in no changes in the
Government 6s estimate at completion over the past
is continuing efforts to identify cost rediams, drive improved cost and schedule
performance, and manage change. The Navy has established a rigorous process with the
shipbuilder that analyzes each contract change request to approve only those change
categories allowed within the 2010 ASN(RD&A) clge order management guidance.

This guidance only allows changes for safety, contractual defects, testing and trial
deficiencies, statutory and regulatory changes that are accompanied by funding and value
engineering change proposals with instant consaeings. While the historical average

for contractual change level is approximately 10 percent of the construction cost for the
lead ship of a new class, CVN 78 has maintained a change order budget of less than four
percent to date despite the high degreeoncurrent design and development.

Finally, the Navy has identified certain areas of the ship whose completion is not required

for delivery, such as berthing spaces for the aviation detachment, and has removed this

wor k from t he s hThipdeferretl doekrwil e coropteted vathirt the

shi pds budgeted end cost and is included within
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performing this deferred work in the patlivery period using CVN 78 end cost funding,
it can be competed and accompéidhat lower cost and risk to the overall ship delivery
schedule....

The CVN 79 cost cap was established in 2006 and adjusted by the Secretary of the Navy
in 2013, primarily to address inflation between 2006 and 2013 plus $325 million of the
allowed increas for norrecurring engineering to incorporate design improvements for the
CVN 78 Class construction.

The Navy and the shipbuilder conducted an extensive affordability review of carrier
construction and made significant changes to deliver CVN 79 at tlestiqwssible cost.
These changes are focused on eliminating the largest impacts to cost performance
identified during the construction of CVN 78 as well as furthering improvements in future
carrier construction. The Navy outlined cost savings initiatinéts iReport to Congress in

May, 2013, and is executing according to plan.

Stability in requirements, design, schedule, and budget, are essential to controlling and
improving CVN 79 cost, and therefore is of highest priority for the program. Requirements
for CVN 79 were fAlocked downdo prior to the commenc
technical baseline and allocated budget for these requirements were agreed to by the Chief
of Naval Operations and ASN(RD&A) and further changes to the baseline require thei
approval, which ensures design stability and increases effectiveness during production. At
the time of construction contract award, CVN 79 has 100 percent of the design product
model complete (compared to 65 percent for CVN 78) and 80 percent ofdiniigings
released. Further, CVN 79 construction benefits from the maturation of virtually all new
technologies inserted on CVN 78. In the case of EMALS and AAG, the system design and
procurement costs are understood, and CVN 79 leverages CVN 78 lessoed.lea

A completed FORD Class design enabled the
shipdo bill of materials for CVN 79 <constr
procurement othose materials with the knowledge of material lead times aatifiqd

sources accrued from CVN 78 construction. The shipbuilder is able to ordeseship
guantities of material, with attendant cost benefits, and to ensure CVN 79 material will
arrive on time to support construction need. Extensive improvements hanepbtin

place for CVN 79 material procurement to drive both cost reductions associated with more
efficient procurement strategies and production labor improvements associated with
improved material availability. Improved material availability is alsaitical enabler to

many construction efficiency improvements in CVN 79.

cwm
[ol=2

The shipbuilder has developed an entirely new material procurement and management
strategy for CVN 79. This new strategy consists of eight separate initiatives....

The shipbuilder anthe Navy have performed a comprehensive review of the build strategy
and processes used in construction of CVN 78 Class aircraft carriers as well as consulted
with other Navy shipbuilders on best practices. As a result, the shipbuilder has identified
and mplemented a number of changes in the way they build aircraft carriers, with a
dedicated focus on executing construction activities where they can most efficiently be
performed. The CVN 79 build sequence installs 20 percent more parts in shop, and 30
percet more parts on the final assembly platen, as compared to CVN 78. This work will
result in an increase in pautfitting and work being pulled to earlier stages in the
construction process where it is most efficiently accomplished.

In conjunction witht he Navy and the shipbuilderds comprehen
strategy and processes used in construction of CVN 78 Class aircraft carriers, a number of

design changes were identified that would result in more affordable construction. Some of

these degin changes were derived from lessons learned in the construction of CVN 78 and

others seek to further simplify the construction process and drive cost.down.
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In addition to the major focus discussed above, the shipbuilder continues to implement
capital mprovements to facilities that serve to reduce risk and improve productivity.

To enhance CVN 79 build efficiency and affordability, the Navy is implementing a two
phase delivery plan. The twahase strategy will allow the basic ship to be constructéd an
tested in the most efficient manner by the shipbuilder (Phase I) while enabling select ship
systems and compartments to be completed in Phase Il, where the work can be completed
more affordably through competition or the use of skilled installation teams

The CVN 80 planning and construction will continue to leverage class lessons learned in
the effort to achieve cost and risk reduction for remaining FORD Class ships. The CVN 80
strategy seeks to improve on CVN 79 efforts to frontload as much woidsabife to the
earliest phases of construction, where work is both predictable and more cost efficient.

While delivery of the firsbf-class FORD has involved challenges, those challenges are
being addressed and this aircraft carrier class will progidat value to our Nation with
unprecedented and greatly needed warfighting capability at overall lower total ownership
cost than a NIMITZ Class CVN. The Navy has taken major steps to stem the tide of
increasing costs and drive affordability into carriequasition8!

& . w3l UUpOOOa
The prepared statement of the GADI wivingsbsnapat he

TheFordc | ass aircraft carrierdés | ead ship began cons
case. A sound business case balances the necessaunyces and knowledge needed to
transform a chosen concept into a product. Yet in 2007, GAO found that CVN 78 costs
were underestimated and critical technologies were imniatkeg risks that would impair
delivering CVN 78 at cost, etime, and with itsplanned capabilities. The ship and its
business case were nonetheless approved. Over the past 8 years, the business case has
predictably decayed in the form of cost growth, testing delays, and reduced capaiility
essence, getting less for more. Today,NC¥8 is more than $2 billion over its initial

budget. Lanebased tests of key technologies have been deferred by years while the ship
construction schedule has largely held fast. The CVN 78 is unlikely to achieve promised
aircraft launch and recovery egt as key systems are unreliable. The ship must complete

its final, more complex, construction phase concurrent with key test events. While
problems are likely to be encountered, there is no margin for the unexpected. Additional
costs are likely.

Similarly, the business case for CVN 79 is not realistic. The Navy recently awarded a

construction contract for CVN 79 which it believes will allow the program to achieve the

current $11.5 billion legislative cost cap. Clearly, CVN 79 should cost less than CVN 78,

as it will incorporate lessons learned on construction sequencing and other efficiencies.

While it may cost less than its predecessor, CVN 79 is likely to cost more than estimated.

As GAO found in November 2014, t helesdbhavyds strat ec
optimistic assumptions of construction efficiencies and cost savimgsuding

unprecedented reductions in labor hours, shifting work until after ship delivery, and

delivering the ship with the same baseline capability as CVN 78 by postponmtegdla

mission system upgrades and modernizations until future maintenance periods.

81 Statement of The HonorbSean J. Stackley, Assistant Secretary of the Navy (Research, Development and

Acquisition), Rear Admiral Donald E. Gaddis, Program Executive Officer, Tactical Aircraft, Department of the Navy,

Rear Admiral Thomas J. Moore, Program Executive Officer,raftcCarriers, Department of the Navy, Rear Admiral

Michael C. Manazir, Director, Air Warfare (OPNAYV), Before the Senate Armed Services Committee on Procurement,

Acqui sition, Testing, and Oversight o f miQcteberN 201,23 Ger al d R

pp.

Congressional Research Service 68



Navy Ford (CVN -78) Class Aircraft Carrier Program: Background and Issues for Congress

Today, with CVN 78 over 92 percent complete as it reaches delivery in May 2016, and the

CVN 79 on contract, the ability to exercise oversight and make course corrections is

i mited. Yet, it is not too | ate to exami
dynamics of shipbuilding and weapon systednacquisition and the challenges they pose

ne

the ¢

to acquisition reform. The carrtheyaréaqitepr obl ems ar e

typical of weapon systems. Such outcomes persist despite acquisition reforms the
Department of Defense and Congress have put fodwawth as realistic estimating and

Afly before buy. o Competition widulestmt her

overpromise performance at unrealistic costs and schedules. These incentives are more
powerful than policies to follow best acquisition practices and oversight tools. Moreover,
the budget process provides incentives for programs to be fundece Iseffiicient
knowledge is available to make key decisions. Complementing these incentives is a
marketplace characterized by a single buyer, low volume, and limited number of major
sources. The decadekl culture of undue optimism when starting programeas the
consequence of a broken process, but rather of a process in equilibrium that rewards
unrealistic business cases and, thus, devalues sound préktices.

)y UOawl Yhuk w/ Ul UU0w1l xOUU
A July 2, 2015, press report states the

The Navy plans to sperf25 million per year beginning in 2017 as a way to invest in

f

progr at

ol

| owering the cost of Jolassdradft cagiers, $eevicenticialsi c e s 0

said.

nWe will use this design for affordabildi
technolgi es that wil/l go into our ships, 0 sa
Warfare....

iwWe just awarded a contract t-7®]ahddayoutamng |
allocated budget for each of the components of that ship. We want tahmustlip in the

most efficient manner possible, o Rear Adm.

Carriers, said.

Navy leaders say the service is making positive strides regarding the cost of construction
for the USS Kennedy and plans to stay within toagressional cost cap of $11.498
billion....

The $25 million design for affordability initiative is aimed at helping to uncover innovative
shipbuilding techniques and strategies that will accomplish this and lower costs.

Moore said the goal of the prograsto, among other things, remove $500 million from
the cost of the third Fordlass carrier, the USS Enterprise, CVN 80.

Ailt is finding a million here and a mil i
dollars out of the ship from (CVN) &8 (CVN) 79. The goal is to get another $500 million
out of CVN 80. The $25 million dollars is a pretty prudent investment if we can continue

ty

d

on

| owi r

new F

t o mé
Rear

ead iten

Thomas

t her e

to drive the cost of this c¢class of ship down, d Mo

Moore explained that part of the gasito get to the point where a Fetthss carrier can
be built for the same amount of mhaurs it took to build their predecessor ships, the
Nimitz-class carriers.

82 Government Accountability Officésord Class Aircraft Carrier[:] Poor Outcomes Are the Predictable

Consequences of the Prevalent Acquisition CultGiO-16-84T, October 1, 2015, summary page. (Testimony Before

the Committee ormed Services, U.S. Sena&tatement of Paul L. Francis, Managing Director Acquisition and

Sourcing Management
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iwe want to get back to the goal ofvelbeing able to
in terms of man hours for a ship that is significantly more capable and more complex to
build, 0 Moore added.

The money will invest in new approaches and explore the processes that a shipyard can use
to build the ship, Moore added.

ATheydve iieadtenveatmestiingtilese new welding machines. These new

welding machines allow the welder to use different configurations. This has significantly

i mproved the throughput that the shipyard has, 0 M
of thing the funls would be used for.

The funds will also look into whether new coatings for the ship or welding techniques can
be used and whether millions of feet of electrical cabling can be installed in a more efficient
manner, Moore added.

Other cost saving effortsssisted by the funding include the increased use of complex
assemblies, common integrated work packages, automated plate marking, weapons
elevator door relesign and vertical build strategies, Navy officials said.

Shipbuilders could also use a new stratefjlgaving work crews stay on the same kind of
work for several weeks at a time in order to increase efficiency, Moore said. Also, some of
the construction work done on the USS Ford while it was in dry dock is now being done in
workshops and other areasitagprove the building process, he addgd.

) UOT wl Yhukw/ Ul UUw1li x6UU0U
A June 29, 2015, press report states the foll owi

Newport News Shipbuilding will see cost reduction on the order of 18 percent fewer man
hours overall from the first Fordass aircraft aaier to the second, according to a company
representative.

Ken Mahler, Newport News vice president of Navy programs, touted the shipgasd
savings on the John F. Kennedy (C\7R) during a June 15 interview witthside the Navy
This reduction was fédlitated by the investments the shipyard is making in carrier
construction, as well as lessons learned from the first ship, the Gerald R. Ford7@}VN
which will deliver next yeaf?

A June 23, 2015, press report states the foll owi

The Pent aagsosnedsss nteonstt of fi ce now says the Navyobds se
new class will exceed a congressionally mandated cost cap by $235 million.

Thatds down from an April estimate that the USS J
the new Ford class, wouldist a $11.498 billion cap set by lawmakers by $370 mififon.
The Navy maintains that it can deliver the ship within the congressional limit.

AThe original figure was a draft based on preli mi
Urban, a spokesman fortfee nt agonds Cost Assessment and Progr a

8Kr i s ONavyolLaunches Nlew Affordability Plan for FefZlass Carriers DOD Buzz July 2, 2015.

8Lara Seligman, fARewpent RNewsr Sd&lanl8ourinmsideGeNsSy@uwend Ford Ca
29, 2015.

8%See Anthony Capaccio, fAAircraft Car Bloombergfi@&aay1®i | | i on Over
2015.
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said in an email. As better information, such as updated labor rates, became available, the
of fice Arevised its estima®e to a more accurate n

A June 15, 2015he pfrelsisowiemp@pirt st ates t

[Rear Admiral Tom] Moore [program executive officer for aircraft carriers]. said the
program would save a billion dollars by decreasing the man hours needed to construct the
ship by 18 percent from CVAN8 to 79 down to about 44 million manhoa He said this
reduction is only a first step in taking cost ouot of the carrier program. The future Enterprise
(CVN-80) will take about 4 million manhours out, or another 10 percent reduction, for a
savings of about $500 million.

But beyond seeking way® take cost out, the contract itself reduces the risk to the
government, Moore said.

AThe main construction of the ship is now in a fi
really |limits the governmentdds I|iability, o he sai
Without getting into spefic dollar amounts due to business sensitivities, Moore explained

t hat Aithis is the |l owest target fee wedve ever he
tghe shape of the share [governmemitractor cost] share lines, because the share lines at

theendd6 t he day are a measure of risk. So where we:
[ share 1ine], in past carri e® whch basicalyct s wedve be

means for every dollar over [the target cost figure, up to the ceiling cost figure], the

government picks up 85 cents on the dollar. And this contract very quickly gets to 50/50.

The other thing is ceiling priéeon a fixedprice contract, the ceiling price is the

government d8s maximum | iability. Amhdeston this part.|
ceiling price weo6v¥e ever had [for a CVN].Oo

%] EUUE UaEmay Wb 000 a

At
t he

a February 25, 2015, hearing on Department of
Navy offheifatdlsl owismngfied

The Navy is committed to deliveringM®l 78 within the $12.887 billion Congressional
cost cap. Sustained efforts to identify cost reductions and drive improved cost and schedule
on this firstof-class aircraft carrier have resulted in highly stable performance since 2011.

Parallel efforts bytte Navy and shipbuilder are driving down and stabilizing aircraft carrier
construction costs for the future John F Kennedy (CVN 79) and estimates for the future
Enterprise (CVN 80). As a result of the lessons learned on CVN 78, the approach to carrier
congruction has undergone an extensive affordability review. The Navy and the
shipbuilder have made significant changes on CVN 79 to reduce the cost to build the ship
as detailed in the 2013 CVN 79 report to Congress. The benefits of these changes in build
strategy and resolution of firstf-class impacts on CVN 79 are evident in metrics showing
significantly reduced mahours for completed work from CVN 78. These efforts are
ongoing and additional process improvements continue to be identified.

The Navy exteded the CVN 79 construction preparation contract into 2015 to enable
continuation of ongoing planning, construction, and material procurement while capturing
lessons learned associated with lead ship construction and early test results. The continued
negotations of the detail design and construction (DD&C) contract afford an opportunity

to incorporate further construction process improvements and cost reduction efforts.

8%Ant hony Capaccio, fASecond Chesw Carpr ibe/r Bidbédrg Sdysduhei Bwns toi ng a
23, 2015.

8"Megan Eckst ei79 Contfadt tlas yawesOO¢ilihg Price Ever; R&D Investment Will Take Out Further

C o0 s WSNBbNewsJune 15, 2015.
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Award of the DD&C contract is expected in third quarter FY 2015. This will be a fixed
price-type contract.

Additionally, the Navy will deliver the CVN 79 using a tvphiased strategy. This enables
select ship systems and compartments to be completed in a second phase, wherein the work
can be completed more efficiently through competitiother use of skilled installation

teams responsible for these activities. This approach, key to delivering CVN 79 at the
lowest cost, also enables the Navy to procure and install shipboard electronic systems at
the latest date possible.

The FY 2014 NDAA adjsted the CVN 79 and follow ships cost cap to $11,498 million to

account for economic inflation and noacurring engineering for incorporation of lead

ship lessons learned and design changes to improve affordability. In transitioning from

first-of-class tdirst follow ships, the Navy has maintained Ford class requirements and the

design is highly stable. Similarly, we have imposed strict interval controls to drive changes

to the way we do business in order to ensure CVN 79 is delivered below the cast cap.

this same end, the FY 2016 Presidentés Budget req
build strategy for this ship and we | ook for Cong
CVN 79 to be procured at the lowest possible cost.

Enterprise (CVN 8) will begin long lead time material procurement in FY 2016. The FY
2016 request rphases CVN 80 closer to the optimal profile, therefore reducing the overall
ship cost. The Navy will continue to investigate and will incorporate further cost reduction
initiatives, engineering efficiencies, and lessons learned from CVN 78 and CVN 79. Future
cost estimates for CVN 80 will be updated for these future efficiencies as they are
identified &

, Eawl Yht w- EYaw3l UUDPOOOa

In its prepared st agreimmeqtor oMawwy Matyi B8h ui2l0dli3ng hper
Seapower subcommittee of the Senate Armed Servic

In 2011, the Navy identified spiraling cost growth [on GVB| associated with first of
class norrecurring design, contract@nd government furnished equipment, and ship
production issues on the lead ship. The Navy completed atoesrdl review of CVN 78
construction in December 2011 and, with the shipbuilder, implemented a series of
corrective actions to stem, and to the ektpossible, reverse these trends. While cost
performance has stabilized, incurred cost growth is irreversible....

As a result of lessons learned on CVN 78, the approach to carrier construction has

undergone an extensive affordability review; and the Nend/the shipbuilder have made

significant changes on CVN 79 that will reduce the cost to build the ship. CVN 79

construction will start with a complete design, firm requirements, and material
economically procured and on hand in support of production redde s hi pés buil d
schedule also provides for increased completion levels at each stage of construction with

resulting improved production efficiencies....

Inarguably, this new class of aircraft carrier brings forward tremendous capability and life
cycle cot advantages compared to the NIMIEIAss it will replace. However, the design,

88 Statement of the Honorable Sean J. Stackley, AssiStnretary of the Navy (Research, Development and

Acquisition) and Vice Admiral Joseph P. Mulloy, Deputy Chief of Naval Operations for Integration of Capabilities and
Resources and Lieutenant General Kenneth J. Glueck, Jr., Deputy Commandant, Combpirieavaiod Integration

& Commanding General, Marine Corps Combat Development Command, Before the Subcommittee on Seapower and
Projection Forces of the House Armed Services Committee on Department of the Navy Seapower and Projection
Forces Capabilities, Felmary 25, 2015, pp.-6.
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development and construction efforts required to overcome the technical challenges
inherent to these advanced capabilities have significantly impacted cost performance on
thelead ship. The Navy continues implementing actions from the 2012 detailed review of
the FORDClass build plan to control cost and improve performance across lead and follow
ship contracts. This effort, taken in conjunction with a series of correctiveaetith the
shipbuilder on the lead ship, will not recover costs to original targets for GERALD R.
FORD [CVN-78], but should improve performance on the lead ship while fully benefitting
CVN 79 and following ships of the cla%s.

In the discudhei brapomigi, o deam St ackley, the Assi ¢
Resear ch, Devel opment &n d cAicug wsiistiitoino ne x(eic.uet.i,v et)h e

First, the cost growth on the CVRB is unacceptable. The cost growth dates back in time
to the very basic concepts that went into take in the Nioldgs and doing a total redesign

of the Nimitz class to get to a level of capability and to reduce operating and support cost
for the future carrier. Far too much risk was carried into the desite dirst of the Fore

class.

Cost growth stems to the design was moving at the time production started. The vendor
base that was responsible for delivering new components and material to support the ship
production was (inaudible) with new developmentthavendor base and production plan

do not account for the material ordering difficulties, the material delivery difficulties and
some of the challenges associated with building a whole new design compared to the
Nimitz....

Sir, for CVN-79, we havd we haw held up the expenditures on C\M9 as we go through
the details a§ one, ensuring that the design of the 78 is complete and repeated for the 79s
[sic] that we start with a clean design.

Two, we're going through the material procurement. We brought a plairty into
assessment materlllying practices at Newport News to bring down the cost of material.
And we're metering out the dollars for buying material until it hits the objectives that we're
setting for CVN79 through rewriting the build plan on CVF9.

If you take a look at how the 78 is being constructed, far too much work is being

accomplished late in the build cycle. So we are rewriting the build plan for-Td/NMo

more work in the shops where itds marbées efficient,
more efficient, less work in the dry dock, less work on the water. And then we're going

after the rate® the labor rates and the investments needed by the shipbuilder to achieve

these efficiencie®

Later in the hearing, Stackley testified that

the higory in shipbuilding is since you don't have a prototype for a new ship, the first of
class referred to as the lead ship is your prototype. And so you carry a lot of risk into the
construction of that first of class.

Al so, gi ven t heengtytesignaleveldpraent andhgld spah assogiatdd
with ships, so there is a certain amount of overlap or concurrency that occurs between the
development of new systems that need to be delivered with the first ship, the incorporation

89 Statement of The Honorable Sean J. Stackley, Assistant Secretary of the Navy (Research, Development and
Acquisition) and Vice Admiral Allen G. Myers, Deputy Chief of Naval Operations for Integration of Capabilities and
Resourcesrad Vice Admiral Kevin M. McCoy, Commander, Naval Sea Systems Command, Before the Subcommittee
on Seapower of the Senate Armed Services Committee on Department of the Navy Shipbuilding Programs, May 8,
2013, p. 8.

% Transcript of hearing.
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of the design of thasnew systems and the actual construction. And so to the extent that
there is change in a new ship class then the risk goes up accordingly.

In the case of the CVIN8, the degree of change compared to the Nimitz was fairly
extraordinary all for good reasqngood intentions, increased capability, increased
survivability, significant reduction in operating and support costs. So there was a
determination that will take on this risk in order to get those benefits, and the case of the
CVN-78, those risks are ding a lot of the cost growth on the lead ship.

When you think about the follow ships, now you've got a stable design, now your vendor
base has got a production line going to support the production. Now you've got a build plan
and a workforce that has clbad up on the learning curve to drive cost down. So you can
look a® you can look at virtually every shipbuilding program and you'll see a significant
drop-off in cost from that first of class to the follow ships.

And then you look for a stable learning eaito take over in the longer term production of
a ship class.

Carriers are unique for a number of reasons, one of which we don't have an annual
procurement of carriers. They're spread out over a five and, in fact, in the case of 78 as
much as sevewear period. So in order to achieve that learning, there are additional
challenges associated with achieving that learning. And so we're going at it very
deliberately on the CVN9 through the build plan with the shipbuilder to hit the line that
we've got to hased the cost reductions that we've got to have on the follow ships of the
class?

, EUET wl Yht w- EYawll xOUU0
A March 2013 reportstpl €onffoe-EBubhdt hgaBl¥dMgl easce
public on May 16, éeXdad8uytisvatesmmarey:rf ol |l owi nc¢

t he

As a result of the lessons learned on CVN 78, the approach to carrier construction has
undergone an extensive affordability review and the Navy and the shipbuilder have made
significant changes on CVN 79 that will significantly reduce tost to build the ship.
These include four key construction areas:

0 CVN 79 construction will start with a complete design and a complete bill of material
0 CVN 79 construction will start with a firm set of stable requirements

0 CVN 79 construction willstart with the development complete on a host of new
technologies inserted on CVN 78 ranging from the Electromagnetic Aircraft Launch
System (EMALS), the Dual Band Radar, and the reactor plant, to key valves in systems
throughout the ship

0 CVN79construci on wi || start with an 6éopti mal

completion of work and ship outfitting as early as possible in the construction process to
optimize cost and ultimately schedule performance.

In addition to these fundamentals, the Navy dredshipbuilder are tackling cost through a
series of other changes that when taken over the entire carrier will have a significant impact
on construction costs. The Navy has also imposed cost targets and is aggressively pursuing
cost reduction initiativen its government furnished systems. A detailed accounting of
these actions is included in this report.

91 Transcript of haring.
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The actions discussed in this report are expected to reduce the material cost of CVN 79 by
10-20% in real terms from CVN 78, to reduce the number of-h@ans required to build

the CVN 79 by 1825% from CVN 78, and to reduce the cost of government furnished
systems by 80% in real terms from CVN 78.

For the ful I treexpto r@&fS S HsQe€el [N'ahvey

, EUET wl Yh! w- EYaw+] UUT UwOOw21 OEUOU W, E" I
Secretary of the Navy Ray Mabus, in a letter wit
John McCain on contr-o8s)tiattppedcboet | gwowgh i n CVN

Dear Senator McCain:

Thank you for your letter of March 21, 2012, regarding the-fifstlass aircraft carrier,

GERALD R. FORD (CVN 78). Few major programs carry greater importance or greater

impact on national security, and no other mgjoogram comprises greater scale and

complexity than the Navyods nuclear aircraft carr
execution of this program carries the highest priority within the Department of the Navy.

| have shared in the past my concern wharok office and learned the full magnitude of

new technologies and design change being brought to the FORD. Requirements drawn up
more than a decade prior for this capital ship drove development of a new reactor plant,
propulsion system, electric plant danpower distribution system, first of kind
electromagnetic aircraft launching system, advanced arresting gear, integrated warfare
system including a new radar and communications suite, air conditioning plant, weapons
elevators, topside design, survivalyilimprovements, and all new interior arrangements.
CVN 78 is a neatotal redesign of the NIMITZ Class she replaces. Further, these major
developments, which were to be incrementally introduced in the program, were directed in
2002 to be integrated into @¥/78 in a single step. Today we are confronting the cost
impacts of these decisions made more than a decade ago.

In my August 29, 2011 letter, | provided details regarding these cost impacts. At that time,

I reported the curremnatr ee otfi mahtee sfhoirpbtuhd dBadgd < 0!
overrun, $690 million, and described that | had directed art@edd review to identify

the changes necessary to improve cost for carrier design, material procurement, planning,

build and test. The attached white paprovides the findings of that review and the steps

we are taking to drive affordability into the remaining CVN 78 construction effort. Pending

the results of these efforts, the Navy has inclu
overruninthe B c a | Year 2013 Presidentds Budget request.
the compounding effects of applying traditional carrier build planning to a radically new

design; the challenges inherent to {oate, solesource carrier procurement; and the impact

of external economic factors accrued over 15 years of CVN 78 procui@rakntithin

the framework of cosplus contracts. The outlined approach for ensuring CVN 79 and

follow ship affordability focuses equally upon tackling these issues while applying the

many lessons learned in the course of CVN 78 procurement.

As always, if | may be of further assistance, please let me know.
Sincerely, [signed] Ray Mabus
Attachment: As stated

92 Aircraft Carrier Construction, John F Kennedy (CVN 79), Report to Conghéarch 2013, p. 3. An annotation on

the reportds cover page indicates that the report was au
posted at InsideDefes e. com (subscription required) on June 21, 2013.
Congress Outlines New Strategies To Save On @V |nside the NavyJune 24, 2013.
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Copy to: The Honorable Carl Levin, Chairman
[Attachment]
Improving Cost Perforance on CVN 78

CVN 78 is nearing 40 percent completion. Cost growttldte is attributable to increases

in design, contractor furnished material, government furnished material (notably, the
Electromagnetic Aircraft Launching System (EMALS), Advanced gting Gear (AAG),

and the Dual Band Radar (DBR)), and production labor performance. To achieve the best
case outcome, the program must execute with zero additional cost growth in design and
material procurement, and must improve production performance.Nakg and the
shipbuilder have implemented a series of actions and initiatives in the management and
oversight of CVN 78 that cross the full span of contracting, design, material procurement,
government furnished equipment, production planning, productitanagement and
oversight.

CVN 78 is being procured within a framework of cp#is contracts. Within this
framework, however, the recent series of action taken by the Navy to improve contract
effectiveness are achieving the desired effect of incentivinmpgoved cost performance

and reducing government exposure to further cost growth.

T CVN 78 design has been converted from a 6l evel
completion contract with a firm target and incentive fee. Shipbuilder cost performance
has been ottarget or better since this contract was changed.

1 CVN 78 construction fee has been retracted, consistent with contract performance.
However, the shipbuilder is incentivized by the contract shareline to improve upon
current performance to raeagreeeo cost goals.

1 Contract design changes are under strict control; authorized only for safety, damage
control, missiordegrading deficiencies, or similar. Adjudicated changes have been
contained to less than 1 percent of contract target price.

1 The Navy converted the EMALS and AAG production contract to a firm, fixed price
contract, capping cost growth to that system and imposing negative incentives for late
delivery.

1 Naval Sea Systems Command is performing a review of carrier specifioattbribe
shipbuilder, removing or improving upon overly burdensome or unneeded
specifications that impose unnecessary cost on the program.

The single largest impact to cost performaneddte has been contractor and government

material cost overruns. These issues trace to lead ship complexity and CVN 78

concurrency, but they also point to inadequate accountability for carrier material

procue me nt primarily during the S200Bpds advance pr o

These effects cannot be reversed on CVN 78, but it is essential to improve upon material
delivery to the shipyard to mitigate the significant impact of material delays on praductio
performance. Equally important, the systemic material procurement deficiencies must be
corrected for CVN 79. To this end, the Navy and shipbuilder have taken the following
actions.

1 The Navy has employed outside supply chain management experts tapdaptnal
material procurement strategies. The Navy and the shipbuilder are reviewing
remaining material requirements to employ these best practices (structuring
procurements to achieve quantity discounts, -doakcing to improve schedule
performance antéverage competitive opportunities, etc.).

1 The shipbuilder has assigned engineering and material sourcing personnel to each of
their key vendors to expedite component qualifications and delivery to the shipyard.
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1 The shipbuilder is inventorying alkeess material procured on CVN 78 for transfer
to CVN 79 (cost reduction to CVN 78), as applicable.

1 The Program Executive Officer (Carriers) is conducting quarterly-lfagl
government furnished equipment summits to drive cost reduction opportuartes
ensure otftime delivery of required equipment and design information to the
shipbuilder.

The most important finding regarding CVN 78 remaining cost is that the CVN 78 build

plan, consistent with the NIMITZ class, focuses foremost on completion ofwsaland

critical path work to support launching the shipsmiedule. This emphasis on structure

comes at the expense of completing ship systems, outfitting, and furnishing early in the

build process and results in costly, latiensive system completi activity during later;

more costly stages of production. Achieving the
require that CVN 78 increase its level of completion at launch, from current estimate of 60

percent to no less than 65 percent. To achiewegihél and drive greater focus on system

completion:

1 the Navy fostered a collaborative build process review by the shipbuilder with other
Tier 1 private shipyards in order to benchmark its performance arid identify
fundamental changes that would yieldnked improvement;

91 the shipbuilder has established specific launch metrics by system (foundations,
machinery, piping, power panels, vent duct, lighting, etc.) and increased staffing for
waterfront engineering and material expediters to support mebtsg metrics;

9 the shipbuilder has linked all of these processes within a detailed integrated master
schedule, providing greater visibility to current performance and greater ability to
control future cost and schedule performance across the shipbulldaiglines;

1 the Navy and shipbuilder are conducting Unit Readiness Reviews of CVN 78 erection
units to ensure that the outfitted condition of each hull unit being lifted into the dry
dock contains the proper level of outfitting.

These initiatives, with summarize a more detailed list of actions being implemented and
tracked as result of the etotend review, are accompanied by important management
changes.

91 The shipbuilder has assigned a new Vice President in charge of CVN 78, a new Vice
Presidentn charge of material management and purchasing, and a number of new
general shop foreman to strengthen CVN 78 performance.

1 The Navy has assigned a second tour Flag Officer with considerable carrier operations,
construction, and program management expee as the new Prograbxecutive
Officer (PEO).

1 The PEO and shipyard president conduat/bekly launch readiness reviews focusing
on cost performance, critical path issues and accomplishment of the target for launch
completion.

1 The Assistant Secretary of the Navy (Research, Development, and Acquisition)
conducts a monthly review of program progress and performance with the PEO and
shipbuilder, bringing to bear the full weight of the Department, as needed, to ensure
that all thatcan be done to improve on cost performance is being done.

Early production performance improvements can be traced directly to these actions,

however, significant further improvement is required. To this end, the Navy is conducting
alineby-linereviewofa | |  6égcooés tont o«CVN 78 to identify further o
cost and to mitigate risk.

Improving Cost Performance on CVN 79
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CVN 79 Advance Procurement commenced in 2007 with early construction activities

following in 2011. Authorization for CVN'9 procurement is requested in Fiscal Year 2013
Presidentés Budget request with the first year of
added to the CVN 79 production schedule in this budget request, afforded by the fact that

CVN 79 will replace CVN 68vhen she inactivates. To improve affordability for CVN 79,

the Navy plans to leverage this added time by introducing a fundamental change to the

carrier procurement approach and a corresponding shift to the carrier build plan, while

incorporating CVN 78dssons learned.

The two principal 6document sd which the Navy and
and complete at the outset of CVN 79 procurement are the design and the build plan.

Design is governed by rules in place that no changes will be coedgifterthe follow ship

except changes necessary to correct design deficiencies on the lead ship, fact of life changes
to correct obsolescence issues, or changes that will result in reduced cost for the follow
ship. Exceptions to these rules must be apmtdyethe JROC, or designee. Accordingly,

the Navy is requesting procurement authority for CVN 79 with the Design Product Model
complete and construction drawings approximately 95 percent complete (compared to
approximately 30 percent complete at time efdahip authorization).

As well, first article testing and certification will be complete for virtually all major new
equipments introduced in the FORD Class. At this point in time, the shipbuilder has
developed a complete bill of material for CVYN 79. TRavy is working with the
shipbuilder to ensure that -theecwhthabaoydéésmatukd
costd est i mat -esurringedsis embedded in leag shiponaterial, validating
guantities, validating escalation indices;drporating lead ship lessons learned. The Navy
has increased its oversight of contractor furnished material procurement, ensuring that
material procurement is competed (where competition is available); that it is fixed priced,;
that commodities are bundledl leverage economic order quantity opportunities; and that
the vendor base capacity and schedule for receipt supports the optimal build plan being
developed for production.

In total, the high level of design maturity and material certification providesable
technical baseline for material procurement cost and schedule performance, which are
critical to developing and executing an improved, reliable build plan.

In order to significantly improve production labor performance, based on timely receipt of
design and material, the Navy and shipbuilder are reviewing and implementing changes to
the CVN 79 build plan and affected facilities. The guiding principles are:

1 maximize planned work in the shops and early stages of construction;

1 revise sequence fostructural unit construction to maximize learning curve
performance through 6families of unitsé and wor

incorporate design changes to improve FORD Class producibility;

increase the size of erection units to eliminate disruptive unit breaks and improve unit
alignment and fairness;

1 increase outfitting levels for assembled units prior to erection in thdaldy;
1 increase overall ship completion levels at each kepteve

The shipbuilder is working on detailed plans for facility improvements that will improve
productivity, and the Navy will consider incentives for capital improvements that would
provide targeted return on investment, such as:

91 increasing the amounf temporary and permanent covered work areas;

1 adding ramps and service towers for improved access to work sites and-tioekiry
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1 increasing lift capacity to enable construction of larger, more fully outfitted difiser

An incremental improvemeio carrier construction cost will fall short of the improvement
necessary to ensure affordability for CYN 79 and follow ships. Accordingly, the
shipbuilder has established aggressive targets for CVN 79 to drive thechanging
improvements needed forrcir construction. These targets include:

75 percent Complete at Launch (15 percent> [i.e., 15 percent greater than] FORD);
85-90 percent of cable pulled prior to Launch-@5bpercent> FORD);

30 percent increase in freahd shop work (piping dails, foundations, etc);

All structural unit hot work complete prior to blast and paint;

25 percent increase to work package throughput;

=A =4 =4 -4 4 -4

100 percent of material available for all work packages in accordance with the
integrated master schedule;

1 zero delinquent engineering and planning products;
1 resolution of engineering problems in < 8 [i.e., less than 8] hours.

In parallel with efforts to improve shipbuilder costs, the PEO is establishing equally
aggressive targets to reduce the cost ofegawent furnished equipment for CVN 79;
working equipment item by equipment item with an objective to reduce overall GFE costs
by ~$500 million. Likewise, the Naval Sea Systems Command is committed to continuing
its ongoing effort to identify specificatioohanges that could significantly reduce cost
without compromising safety and technical rigor.

The output of these efforts comprises the optimal build plan for CVN 79 and follow, and
will be incorporated in the detail design and construction baselineMdr . CVN 79
will be procured using a fixed price incentive contfict.

93 etter and attachment from Secretary of the Navy Ray Mabus to Senator John McCain, undated but posted at
I nsi deDefnse.com (subscription required) on March 27, 2012
is dated March 26, 2012.
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94 Aircraft Carrier Construction, John F Kennedy (CVN 79), Report to Conghéasch 2013, 17 pp. An annotation on

the reportds cover page indicates that the report was auth
posted at InsideDefense.com(d scr i pti on required) on June 21, 2013. See al
Congress Outlines New Strategies To Save On @V |nside the NavyJune 24, 2013.
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AIRCRAFT CARRIER CONSTRUCTION
JOHN F KENNEDY (CVN 79)

Report to Congress
March 2013

The estimated cost of report or study for the
Department of Defense is approximately
$13,000.00. This includes $0.00 in expenses
and $13,000.00 in DoD labor.
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four decades;-78edasisgnt has CMadlny internal design
CVMNM8 design, including new 8s\ydtasms dresti gmr, e saerdt b
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aircraft carrier and all its internal systems, v
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ship. The Navy complied with this direction but
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An Apri2l018, press report states the following:

The Pentagonds No. 2 civilian tdstmgsommdoi d t he Navy
determine how well its new $12.9 billion aircraft cadiehe costliest warship ewv@r

could withstand an attack, affrmingthese i ceds recent decision to back
for delay.

AWe agree with your view that a test in normal se
Deputy Defense Secretary Patrick Shanahan said in a newly released March 26 letter to
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Senate Armed Servic&ommittee Chairman John McCain. The Arizona Republican and
Senator Jack Reed, the panehdtngtogphed@l@asnocr at, pres
originally planned.

James Guert s, the Navyds chiefs weapons buyer, t
was acquiescing to the testing after initially asking Defense Secretary James Mattis to delay

it for at least six years. In its push to maintain arcafrier fleet, the Navy wanted to wait

and perform the test on a second carrier in the class rathesriftha USS Gerald Fof§.
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Ronald O'Rourke
Specialist in Naval Affairs
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