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Int oducti on

This report provides background information and
Gerald (RVNBIrdausc Ipoavrer ed aircraifrtcrcafrtr icar r(iCeViN)pr
The Nawpwyopos2bddE¥202¢ qfm8iddn (i.e., about $2.7 b
procurement h€¢updCoomegedsfacsre ci si onBd8 omr d hrea @ VNo ul d
substantially affect Navy capabilities and fundi
base.

Background

CurrentAiNaceyarf ti er For ce

The Nawygneéentraft commsrnlis¥N$dircdeal 81 Ngrhiatsms s hi ps
(CVNs 68 through 77) that entenddoserGdrcal deR . welk
(CVN8) class commp stsh otnewalsuntyo 22¢r 2i00d&d on

St at uReogruyi r eméaot eNsmimf Carriers and
Car rAiéavi ngs

Requirdmemtai Matailness1l TGamri er s

10 USBGX(.b) requires the Navy to maintain a forec
carrTkae strequirement for the Navy to maintain not
aircraft carriers was established by Section 12F¢
AcH. R. /PL&LL-S 60ADf9 January 6, 2006), which set the n
requirement was changed from 12 chE¥2067sJobnll c
Warner National De fle Rs dPIARBWIN9 Dat o bafr. Ad 7, (200

1The Navy’s last remaini n CVKity Hawk(GVi63)nwad decomnpssionedroe d carrier
January 31, 2009.

2 The commissioning into service 6VN-78 on July 222017 ended a period during which the carrier force had
declined to 10 shipsa period thabegan on December 1, 2012, with the inactivation of theofaekind nuclear
powered aircraft carrignterprise(CVN-65), a ship that entered service in 1961.

310 U.S.C. 8062 was previously numbered as 10 U.S.C. 5062. It was renumbered as 10 U.S.C. 8062 by Section 807 of
theJohn S. McCain National Defense Authorization Act for Fiscal Year 281R. 5513P.L. 115232 of August 13,

2018), which directed a renumbering of sections and titles of Title 10 relating to the Navy and Marine Corps. (Sections
806 andd08 ofP.L. 115232directed a similar renumbering of sections and titles relating to the Air Force and Army,
respectively.)

4 As mentioned in footnot2, the carrier force dropped from 11 ships to 10 ships between Decembel1wk@éh
Enterprise(CVN-65) was inactivated, and July 22, 2017, wlkAMN-78 was commissioned into service. Anticipating
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. Sect®oflid2
FY2010 National Defense Authorization A¢t.R. 2647P.L. 11184 of October 28, 2009) dubrized the waiver,
permitting the Navy to have 10 operational carriers between the inactivation 666\Nd the commissioning of
CVN-78.
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Prohibition on -ReweredagAiNuct @afar Carriers Pr

Section 1054 of the FY2021 Nat iHo Ra I/PaDBO{5elnls6e Aut h
283 amandd U. S.tM. c80Ocba2t e a new “Aubselcedaonpdwor sad ad i

carrier mady leoftorbee irtést ifrier st refueling.

Requirement & oMMmumNiadnGarrier Air Wi ngs

10 USKBaa2X(e), wh i cShe cwaiso na d1d0e4d2 boyf t he FY2017 Nat: i

Aut horAcft(i®hh433 28f4 December r23,ui2®k6) he Navy t
mini mnmoaeffrier® air wings.

Navy Hoervceel Goal

CurrkXtar rFHoerflcev@d ani t hi #h i3 5PIDaerc eafber 2016
In December 2016, tlheev eNa vgyo arl @ If ebar sureaidecahgi faelf vei entcge o

0

(

355 ships, incl u®onmorle tatiiancirmuhit aocfareti €ersequired

10 U.®B6X(b)s

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

(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 subparhgrgd) 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.

6 For more on the 355hip forcelevel goal, se€RS Report RL3266, Navy Force Structure and Shipbuilding Plans:
Background and Issues for Congrelsg Ronald O'Rourke

7 Procuring carriers on thrgear centers would achieve a-d&rier force on a sustained basis by about 2030, unless

the service lives of one or more existing carriers were substantially extended. Procuring carriesgancbters

(i.e., a combinatio of three and fouryear centers) would achieve ad2rier force on a sustained basis no earlier than
about 2034, unless the service lives of one or more existing carriers were substantially extended. Procuring carriers on
four-year centers would achiea 12carrier force on a sustained basis by about 20&#&ost 30 years later than under
3.5year centers-unless the service lives of one or more existing carriers were substantially extended. (Source for
2063 date in relation to fotyear centers: Congresnal Budget Office (CBO), in a telephone consultation with CRS

on May 18, 2017.)

8The projected size of the -year{FY¥A020rY2089) shipbuildingnplan réflectedia vy > s F Y2 0

t h e Na vwithdsawmFY2020 budget proposal to notduthe RCOH for the aircraft carrier CVRb (Harry S.

Truman), and to instead retire the ship around FY2024. With the withdrawal of this budget proposal, the projected size

of the carrier force became, for the period FY26X2047, one ship higherthanwhat s hown in the Navy’s
budget submission. The newly adjusted fdmeel projection, reflecting the withdrawal of the proposal to retire €VN

75 around FY2024, were as follows: The force is projected to include 11 ships in FFZa0Q1, 12 ships in

Congressional Research Service 2
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The Natlye abepaDetfneedn@tPs o(fice 2019 have been wor ki ng
Na vifyoelceevel goal to rshpilmp-tfeovrechegoatrent 355

December 9, 2020,e®ocemeéntal PNeweltdiorage of 8 t «
Carraedts6éLi ght Carri ers

On Decemb2@TOemp Admini s tlroantginogne rNalveya ssehdi pabui I di -
documdnmtt c aNalveyd wliotrh aa more distributed fleet ar
manned ships asdrf42ct a nitldddhaniddmear dw&WwWoehri Wi ltkhsi n(

total of 382 to 446 madharcdashotpal o¢hHhe8 dobcumkn€Vh
smaller aircraft carriers calded hoghe¢unieectrhyto
CVLs.

June 17, 2021, dPooctuemmetnita |PaoNeese nEmalll Aircraft
Carriers

OnJune 1,7, BR2d0amhi A i stratiomamgdeeNased shilphgil ding
thatsfemld Navy with a more di s3t2rli tmnd mB3ule2d |l eleit par c
and7 tbabké&@ face anldVsu.n dWirtwhaitde2rt h tnoatndnfeadl sohfi ps, t h
documesftorcal t otal of 9 to 11 aNewraefipabatifygrs.
concepts Ilike a light aircraft cdidmimimadentiheue
potential to execute key mission elements 1in a r
mi x of a fTuture force.

Comparison of Airteakel Gawmntiser Force

Tablceompares the currbavehipgoahSHKthitphipdiatmhea 08 ff he
potential ait4teweft goatsi dromothe June -17, 2021,
range Navy shipbuilding documents.

Table 1. Current and Potential Aircraft Carrier Force -Level Goals

Current force - December 9, June 17, 2021,
level goal within 2020, shipbuilding shipbuilding
355-ship plan document document
Aircraft carriers 12 n/aa 9to 11
Large aircraft carriers (CVI 12 8to 11 n/a
Light aircraft carriers (CVLs 0 0 to 6P n/e

Source: Table prepared by CRS based on U.S. Navy data. n/a means not available.
a. The doc umelower[end cdtheeC¥/N]rarige may be enabled by acquisitarcosteffective CVL 6
b. The document statesiFurther study of coseffective CVL capabilities and capacity requiréd

FY2022FY2024, 11 ships in FY2026Y2026, 10 ships in FY2027, 11 ships in FY2@282039, 10 ships in FY2040,
11 ships in FY2041, 10 ships in FY208X2044, 11 ships in FY2045, 10 ships in FY2@2%62047, 9 ships in
FY2048, and 10 ships in FY2049.

9U.S. Navy, Report to Congress on the Annual LeRgnge Plan for Construction of Naval Vessels for Fiscal Year
2022 June 2021, p. 4.
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c. The documeNewcapabiltytcansepts like a light aircraft carrier continue to be studied and
analyzed to fully illuminate thgdotential to execute key mission elements in a more distributed manner
and to inform the best mix of a future fora@.

|l ncrement al Funding Authority for Airoc

In recent years, Congress has authorciezeadilDOD ¢t o
Navy ships, most Mflondebrl yi mcdremenftta lc afrun kirmg , S 0 m
needed to fully fund a ship is provided in one ¢
procired.

Ai rcraft Carrier Construction I ndustr.

Al'l U. S. aircraft carriers pHuonctuirnegd osni nlcneg aH Y 1s9 5 8
InduNtewipos t Ne ws HENMN )b,uidfdiMegwport idMewhe VYAl yHI I
U. S. shipyard -dchak, epmorwelbracad] d ilracrrigaefctr acfatr rciaerrrsi.e rT
construction indursauwughlly ubpapflkiti€mtsesstoa'diensc.l ude s

&1 UEOE Wl OWR®OUECI ass Program

Overview

ThGer al d (RRVNBOr ¢d ndsdse@g g dFée gar elmddies t he

succes shirméttoz stshdeé¢ cifFpleofcd assudesi ghieméilazdsisc hull
form but incorporates several 1 mprovements, incl
more aircraft sorties per day, more electrical g
per mitting t heed sbhyi ps etvoe rbacl ohpuenrdhitend t € ¢ wes hs pi l or s
reduk@erpgicfycl e operating afnodr seuapcpho rsth i(pO &Sy) acboosutts

10The provisions providing authority for using incremental funding for procuring -C8Nlass carriers are as follows:

Section 12Dof the FY2007 John Warner National Defense Authorization AdR(5122P.L. 109364 of October 17,

2006) granted the Navy the authority to use {fgear incremental funding for CVNs 78, 79, and 80. Under this

authority, the Navy could fully fund each of these shipsoverayfotira r per i od that includes the s
procurement anthree subsequent years.

Section 124 of the FY2012 National Defense Authorization MdR( 1540P.L.112-81 of December 31, 2011)
amended Section 121 BfL. 109364to grant the Navy the authority to use fiyear incremental funding for CVNs
78, 79, and 80. Since CVYR8 was fully funded in FY2008Y2011, the provision in practice originally applied to
CVNs 79 and 80, although as discussed in the footndiatite 2, the Navy made use of the authority in connection
with an FY2020 reprogramming action that reprogrammed $86.0 million of funding into FY2012 fo78VN

Section 121 of the FY2013 National Defense Authorization MdR(4310P.L. 1122390f January 2, 2013) amended
Section 121 oP.L. 109364to grant the Navy the authority to use-gear incremental funding for CVNs 78, 79, and
80. Since CVN78 was fully funded in FY2008Y2011, the provision in practice applies to CVNs 79 and 80.

Section 121(c) of the John S. McCaiatidnal Defense Authorization Act for Fiscal Year 20H9R. 5513P.L. 115
2320f August 13, 201Bauthorized incremental funding to be used for making payments under tisbifwiolock buy
contract for the construction of CV8D and CVN81. This provision does not limit the total number of years across
which incremental funding may be used to proaitieer ship.

11 For more on full funding and incremental funding, €S Report RL3140Hefense Procurement: Full Funding
Policyd Background, Issues, and Options for CongréysRonald O'Rourke and StephDaggettandCRS Report
RL32776,Navy Ship Procurement: Alternative Funding Approaéhackground and Options for Congregy
Ronald O'Rourke

12 Source for figures of 2,000 supplier firms in 46 states: Jennifer Boykin, president of HII/NNS, as quoted in Marcus
Weisgerber, “US-CMavy eRl ©Oads r F DefessdOridanvaryBls 2049d e s , ”
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compar eNi métl @shse desi gn, .Ntahvey Mal vayn se sctail tha tfeosr pr oct
foFoxd ase r€£LVNI&, -TYN -£VYN and8l .CVN

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

Source: Cropped version of US. Navy photograph70408N-WZ792-198 showing CVN78 on April 8, 2017.
Accessed March 17, 2021, fatps://www.navy.miResourced?hoto-Galleryigphoto2001728935/

Figure 2.USS Gerald R. Ford(CVN -78)

Source: U.S. Navy photograpR00515N-QI1093-1151, showing CVN78 on May 15, 2020, with theller USNS
PatuxenfT-AO 201) alongside. Accessed March 17, 202htgis://allhands.navy.nMlédiaGalleryigphdo/
2002340124/
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Figure 3.USS Gerald R. Ford(CVN -78)

Source: Cr opped version of phot ogr apvif Removesd-arg Garrigr ProggamMe gan Ec k ¢
Manager, Citing Performance Over Tim&SNI Newsluly 2, 2020. Theaption credits the photograph to the
U.S. Navy and states that it shows C\18 on June 4, 2020.

CVN7 &§Ger al d )R. Ford

CVN 8 which Gaesahdmbid 2foarid procur efdhei lNaRwy2 00 8
proposed FY2022 bvuvdgpetmewt i mase¢s athd183hBdp6. 5 midl
$13.3 bilytdaom)dalnl athemn The ship was commissioned
Navy 1is currently working to comphetss hlelpnstruct i
weapons .elevators

1381012 of the FY2007 defense authotiaa act {H.R. 5122P.L. 109364 0f October 172006) expressed the sense of
Congress that CVN8should be named fdtresident 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 desigatonsequentlyeferred to as Ford
(CVN-78) class carriers. Fanore onNavy ship naras, se€€RS Report RS22478lavy Ship Names: Background for
Congressby Ronald O'Rourke
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CVN79Jdadhn F. )Xennedy

CVNY9 which akhnnEmeleMagd®®as 2pdidng uli ¥Rdo e 3

Navsy proposed FY2022 Bsudpgreotc uersetmematt ecso stth ea ts h$ilpl , 9
about $11.9-ykialrl dod happsitsiHdrering built with an i1
fabrication and assembly process that immcorporat
78. -CTYNis scheduled for delivery to the Navy 1in

BAENnt er)pri se

N
M0 which mateémspmedk ce mbPwasl,pr2dcd®r,eldhein FY2018
sy proposed FY2022 Bsudpgreotc uersetmemmatt ecso stth ea ts h$ilp2 , 4
ut $12. 4-ykriakl dod )l airs .t Tdhe ship i1is scheduled
8

CcvV
CcV
Na v
abo
202

CVN8 1Dori s Wil l er

CVMI1, whichDwanis oMimbdlderruar® s2@re2@2@, in this rep
that was procured in FY2019, consi ¥¥2fid9wbuldgeor
The NawWyw2022 budget FYa@bBtilssubmijshbd khaas sah oswhsi prCVN
that was prodhee daFpy 220 2b0u.dget s ubimission esti
procurement cost at $12,483. 6yandd l1dwhhl dns.e.Thabx
schedul ed fhoer Ndaevlyi vienr yF etbor utary 203 2.

TweShi p Block Buy Cdhtama8CVMNMr CVN

CVMO0O and8ICV¥MNe being pshcprbliouvkdbonyacbobworact th
byection 121(a)(2) of the John S. FMcsCaailn YNatri on :
20 1. R. /PS L1L-33Af5S August TBRgeg PObd8Ike oMaaepdedr mi t t e d t
CVM1 to the existing-8&Gdntera dtO Dfeanrda abiuni lcdeirntgi fG W t
Congresmadex®ODt i fspbnaDeoamber adtl, thel Navy announce
award of drhel] amwma oPyar d¥olr, t200 1t9h ¢ wowa pdbhgc&f bule

contradtl, wa@¥Nscheduled to be procured in FY2023.

Compared to the estimat8edd apnrdd kCuMriNe miemdF YR DEPYs for
udget submi Ngiuwmagdcer 1its FY2020hbudgheépswdbmissi
l oc

b e
b k buy contract 3801 B fromfidblulcieo t han ¢ eslt eboyf o sCtV No f

“See “Navy Names Next Air cr Ndvy Ne@saServidgdtay 29, @ELE, actessedonlifiee Kenne dy
onJune 1, 2011, dtttp://www.navy.milsearchdisplay.aspStory id60686 See also Peter Frost, “U. S
Aircraft Carrier Will Be Na Mewdort Ndws Daily Piedbtay 3D,201t. CVN6Oh n F. Ke nn
is the second ship to be named for President John F. Kennedy. The fi67, @Ms the last conventionally powered

carrier procured for the Navy. G&¥7 was procured in FY1963, entered service in 1968, and@msnmissioned in

2007.

15The Navy made the announcemefCVN-8 0 > s on thensame day that it deactivated they&arold aircraft

carrier CVNG5, also nameé#interprise( “Ent erpri se, -RowgpiredFAiscrNd¢el €arrier, In
Navy News Service December 1, 2012; Hugh Lessig, “NavNewpr t i res One
News Daily PressDecember 2, 2012QVN-65 was the eighth Navy ship namedterprise CVN-80 is to be the

ninth.

16 Doris Miller wasan African America enlisted sailor who received the Navy Cross for his actions during the
Japanese attack on Pearl Harbor on December 7, E8dfurther discussion of the naming of C\84 for Doris
Miller, seeCRS Report RS22478lavy Ship Names: Background for CongrdéssRonald O'Rourke
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$2, 6113 ion, for a &aqMlBninlédddi orne dQuidleil. &' @DId.ust $
char adttheer iczoembi ne‘themed ywc 9B 0sbnig dhiiognher esti mated
costs BOr a@WNCVMken from a December 2017 Navy b
Navy edutnidneart ei ts FY2020 budghtpsobmitsaconwt hbhtre
cost e8f0 4bByNu t mi§1910i0on and -& lh abbyoSa3thi 1 6 f co@ YVNTf or a
combined reduct i ofiT hoefs ea bfoiugtu r$eds. 0a rhee haklild melxlparress,s e
meaning dollars that Fomre amddati tadjnwsdt odd ctk@gr oumfdl at
t wohip block buwheppemdiract, see

Program Procurement Cost Cap

Congress hawndestubbliqgulpadtyr emendCW-38tctaps for
aircraf® carriers.

Program Pr ¢caumde mgn't

Tab2sehows procurement fuandidnglfohr€VWVN& F¥¥2028, 8
of funding pr o8 lr,a mmede’sf oFREWMNzey s.Adbms hewonin
the thdl'Napyopos2bddEY¥Y2 OR%,gIMdadtlion (i.e., about
in procur e me n t7 8f ucnldaisnsg sfhd3iPpl@GVIN no h-u9d d § 8 € ¥ N7
million-86por a2008MNB8M 1 i on8for CVN

17 Source: CRS calculation based on costsforsingtei p pur chases as presented in Navy’ s
andcostsfortws hi p purchase as pr e sudgettsgbthissiom t he Navy’s FY2020 b

18 Source: Navy information paper on estimated cost savings esltwpocarrier buy provided to CRS by Navy Office
of Legislative Affairs on June 20, 2019.

19 Navy information paper provided to CRS by Navy Office of legislative Affairsume 20, 2019.
20The provisions that established and later amended the cost caps are as follows:

Section 122 of the FY2007 John Warner National Defense AuthorizatiotdARt $122P.L. 109364 of October 17,
2006) established a procurement cost cap for @8MNf $10.5 billion, plus adjustments for inflation and other factors,
and a procurement costpcbor subsequent Fortlass carriers of $8.1 billion each, plus adjustments for inflation and
other factors. The conference repditRept. 109702 of September 29, 2006 @.L. 109364 discusses Section 122
on pages 55552.

Section 121 of the FY2014 National Defense Authorization MdR( 3304P.L. 11366 of December 26, 2013)
amended the procurement cost cap for the &@@N\brogram to provide a revised cap of $12,887.0 million for €8N
and a revised cap of $11,498.0 million for each follmwship in the program, plus adjustments for inflation and other
factors (including an additional factor not included in original cost cap).

Section 122 of the FY2016 National Defense Authorization 8ctl@56P.L. 11492 of November 25, 2015) further

amended the cost cap for the CATR program to provide a revised cap of $11,398.0 million for each falloghip in

the program, plus adjustment for inflation and offaetors, and with a new provision stating that, if during

construction of CVN79, the Chief of Naval Operations determines that measures required to complete the ship within

the revised cost cap shall 1 es ulationa capahility,the Secretareofthea bl e r e duc
Navy may increase the CVRO cost cap by up to $100 million (i.e., to $11.498 billion). If such an action is taken, the

Navy is to adhere to the notification requirements specified in the cost cap legislation.

Secton 121(a) of the FY2018 National Defense Authorization ACR( 2810P.L. 11591 of December 122017)

further amended the cost cap for the GY8lprogram to provide a revised cap of $12,568.0 million for €3@Nand
subsequent ships in the program, plus adjustment for inflation and other factors. (The cap-ft® @s#kept at
$11,398.0 million, pla adjustment for inflation and other factors.) The provision also amended the basis for adjusting
the caps for inflation, and excluded certain costs from being counted against the caps.

Section 121 of the FY2020 National Defense Authorization 8ctly9@P.L. 11692 of December 20, 2019) further
amended the cost cap for the C\7® program to provide résed caps of $13,224.0 million for CVRB, $11,398.0
million for CVN-79, $12,202.0 million for CVN80, and $12,451.0 million for C\\M1. The provision directs the
Navy to exclude from these figures costs for C\VR class battle spares, interim spares,iaaetases attributable to
economic inflation after December 1, 2018.
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Table 2. Procurement Funding for CVNs 78, 79,

(Millions of thenyear dollars, rounded to nearest tenth)

80, and 81 Through FY2028

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

FYO1 21.7 (AP) 0 0 0 21.7

FYO02 1353 (AP) 0 0 0 1353

FY03 395.5(AP) 0 0 0 395.5

FY04 1,162.9(AP) 0 0 0 1,162.9

FY05 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

FY08 2,685.0 (FF) 123.5(AP) 0 0 2,808.5

FY09 2,687.0(FF) 1,210.6 (AP) 0 0 3,897.6

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

FY11 1848.1(FF)  902.5 (AP) 0 0 2,750.6

FY12 86.0 FF* 554.8 (AP) 0 0 640.8

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) 1,219.4FF) 0 0 1,882.4

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

FY17 0 1,241.8(FF) 1,370.8 (AP) 0 2,612.6

FY18 20.0 (CC) 25%.4(FF) 1,569.6(FF) 0 4,146.0

FY19 0 0 929.1(FF) 6430 (FF)  1572.1

FY20 0 0 1,062.0FF) 1,214.5FF) 2,276.5

FY21 71.0 (CC) 0 958.9(FF) 1,606.4(FF) 2,636.3
FY22(requested) 0 291.0(CC) 1,068.7(FF) 1,299.8(FF) 2,659.5
FY23 (prgrammej 0 1729(CC) 1,188.6(FF)  731.4(FF)  2,092.9
FY24 (programme 0  143.1(CC) 1,0635(FF)  637.5(FF)  1,834.1
FY25 (prgrammep 0 0 2,341.9(FF) 566.4(FF) 2,908.3
FY26 (projected) 0 0 0 2087.2(FF)  2,087.2
FY27 (projected) 0 0 0 20268FF) 20268
FY28 (projected) 0 0 0 1670.7(FF)  1,670.7
Total 13,316.5 11,929.7 12,405.5 12,483.6 50,135.3

Source: Table prepared by CRS baseddra v y 8 s2 bdye? stil#ission

Notes: Fi gur es

after FY2011 (CVNf 8 6 s

may not

origi

add

nal

due

final

t o

rounding.

0OAPO i s
costto-complete funding (i.efunding to cover cost growth), which i®metimes abteviated in Navy
documents as TC. Regarding the * notation for the FY2012 funding figure for CX8\ even though FY2012 is

year sid$86oumilibn f undi ng) , t
reprogrammed into FY201as full funding rather than ceti-complete funding on the grounds that in the years

since FY2011as discussed earlier in this report (sEmtnote 10), the authority to use incremental funding for

procuring aircraft carriers has been expanded by Congress to permit more than the four years of incremental

funding that were permitted at the time that C\AB was initially funded.

Changes 1in

Tabdseh o ws
budget

advance

he

Esti mat eQo sUnSitn cPa ocM2Ck0mnBudget

changes
sfudbmi B-¥tAHbdh 8y e a r

1 n

t he

of

for
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Table 3. 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.
FYo8 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 FY08 11,498.0 FY13 13,874.2 FY18 n/a FY23
FY16 12,887.0 FY08 11,347.6 FY13 13,472.0 FY18 n/a FY23
FY17 12,887.0 FY08 11,398.0 FY13 12,900.0 FY18 n/a FY23
FY18 12,907.0 FY08 11,377.4 FY13 12,997.6 FY18 n/a FY23
FY19 12,964.0 FY08 11,341.4 FY13 12601.7 FY18 15,088.0 FY23
FY20 13,084.0 FY08 11,327.4 FY13 12,335.1 FY18 12,450.7 FY19
Fy21 13,316.5 FY08 11,397.7 FY13 12,321.3 FY18 12,450.7 FY19
FY22 13,316.5 FY08 11,929.7 FY13 12,405.5 FY18 12,483.6 FY19
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 to FY11 +26.7%
FY11lto FY12 0% -1.5% -0.1% n/a
FY12to FY13 +6.9% +11.3% +2.8% n/a
FY13toFY14 +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 to FY18 +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%
FY20to FY21 +1.8% +0.6% -0.1% 0%
FY21 to FY22 0% +4.7% +0.7% +0.3%
Cumulative % change through FY 22
Since FY08 +27.0% +29.8% +158% n/a
Since FY13 +8.1% +4.5% -10.6% n/a
Snce FY18 +3.2% +4.% -4.6% n/a
Since FY19 +2.7% +5.2% -1.6% -173%

Source: Table prepared by CRS based on FY260222 Navy budget submissionga means not available.

Notes: The FY2010 budget submission did not show estimated procurement oostsheduled years of
procurementfor CVNs 79 and30. The 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, newarenné regarding recommendations for
the FY2010 defense budget.
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| ssues fof oCoRYé&2s

Future Aircrafeve&€larrier Force L

Onessue for Congresasircomzttr ncabheedfudmrcenl! e
could have ihmep lsiecravtiicoen sl ifvoers of/ prkassi igraprocaf
new aircr ael hf wtawrrel carisr crhdds kaenmierffoqeent ematt
discussion oYenrtrkeibgodst,endntdhe starting point
discussidmssureeranlecomposition of the Navy. Fac
about the future anctopdfttbosrpherhdbrédwmigedl] to

T t hcea pabi Iciotitiessc lamdli ng procwryethentopeasatts omnd |1
and suppor tof[ W& Sr]c rcaofstt esapd ra maik & rd swianngds ,t haenidr
how those capabiltitth @wetdheefd do St s; midmpgareg for
T the prospdotabvdigy of aircraft carriers 1in ¢
(such as Chliynacga psahtilhpe hmimgstsii 1 e s ;
T the numbers ofs wppwiitesc imakedadd teawel s of day
day aircraft carriesr rfsogriawwamrudn dp rtehsee nwoer lidn; vaanrd
T the utilitpuofgosays riogehmadr €tolmbnatlh i1including
det erorfe npcoet ential yemge »wsad raamdi eepsasratrn eerss

signbl $ngcommit meg nddtd mmaomd ormebsacdc] weper ations such
huaammi t ariadiaasistanespdminiseng HA/ DR) ope

As discussed earliltangnpes Peplumbledi g QdCWment s
by the Trump Zeddmoirn ias tfruatt8iroeno fclaklel€ VIWs tdhnd O to 6
carsri(e@GVLand thel,]dmanp@d&y 2B2pbuilding document
fleet with 9 tAnalt cani ¢ rlachvrerle agrorafle rtgcheat 1 ncl udes
CVNesould lead to Navy propoisnagl:s for one or more

T accelerated retiremehtssfornronerertmatehNvmi:
receivedl itfheeimrucmiedar refueling overhauls (whi
Complex Overhaul s, or RCOHs ) ;

T the cancellation of one -otsascoarrer ipelrasn ntehda tRC OH:
have not yet received RCOHs, and the consequ
more of these ships,;

T a deferral r cancell a8t2,0nwhoifc ht husn dperro ctuhree manv

0
FY2029Yed&8® shipbuilding plan rwas scheduled for
1 o

T the deferra r cancel Bati owhiaceh tthaldonrstquu o
modi fying t-hlkei pucomattr ¢« owtoir800n acnodh tCrVaNc 't f or C VI

Procurement of Aircr&8flt Carriers After
A related i1issue for Cotn gorfe sasi rccornacfet8 icsa rflrhiee rpsr oacfutr
question of whether the Navy should s Hi8ft at sor
class to procuring s malwleare damd rpcaralfap scamanmrewsl ca
matter of dawy usstsudy @wmedr Nt he years, and is curr
Navy
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The NaWwWyy2O0y2e0ar30shipbueid dn nrgir npgl wtnh ec anlelxt carrier
and for that carrier to W&.a ThEN,Dewhioggmle rwdul & 0rida
ranges Naoplywiolcdiimmgl t ed f or pariorccurrai fntg ctahFelr dneerx ti n F Y
June 17,1202k, Naowyg s hi pbdbandoltd ii mge | dupdcoucnpersetjimedn t e d
of aircraft carrier sfo(rorF Ya2mOh2s3e qohre mst Ny e yr s hi p t yr

As mentiohedNaayl does mot Aswrdesnthbysepderat anCVh:;
repbowetvke, Navy in recent years has experimented
type amphibious assaul tF3%B pJ oviinnth Sitnr iekhd akikghlt egrmr
A Fetbyulh, 2021, press report states

star

The Navy’s engineering community has already
t he j

engineering studies, even as the Navep and
want to invest in a CVL to supplement supercarriers to bring more distributed capability to
the fleet for less cost.

The idea of a light carrier resurfaced last summer as a PerAyiuture Naval Force

Study was nearing its completion. The idearthddt appeared in Navy and Mar.i
plans, but thefDefense Secretary Mark Esper had a growing interest in the topic as he

sought ways to keep future shipbuilding and sustainment costs down and as he worried

about the Navy’s ab ednitsznyucleapoweredaircdaft catrierss@b i nt e na nc
Navy-run public shipyards.

The FNFS and the plan it produced, Battle Force 2045, ultimately recommended between
zero and six light carriers and noted much more study would need to be done.

That work is alreadyappening at Naval Sea Systems Command within the engineering
and logistics directorate (SEA 05).

Rear Adm. Jason Lloyd, the SEA 05 commander and deputy commander for ship design,

integration and engineering, said last week that his Cost Engineering cunstrilal

Analysis team has been studying different options to understand what operational utility

the Navy would get out of each design and for what cost compared to thel&ssdarrier,

“and then let the oper at orwewantthaichpghiltytomd t he Navy,
t hat cost??”

“We have 1 oo k-eldsspossibiliyiwehavre looked at a Foaasslight,®

we’ve looked at various different options and don
are also capabilities studiesohalt hose options,” Lloyd said last we
virtual event hosted by the American Society of Naval Engiréers.

ocates of smaller carriers traditionally have
procure, tllkatabtllee tNaweynprhiogghtcompetition bet we.
curement (something tdaetkt hmouwdregdcaamowite do I
-C8% Ncl ass, because only one U.S. shipyard, HI
e} hatmsd adayraft carriers ’sconecreinktirnagt ep omuecrh 1onft

<

m«—»rcﬁ}
= B ol =N
N o ©

21 SeeCRS Report R43543Javy LPDB17 Flight Il and LHA Amphibious Ship Programs: Background and Issues for
Congressby Ronald O'Rourke

22This is a reference to a CVL whose design is based on that of the Americab|Let#ss amphibious assault ship.

23 This is a reference to a carrier whose design is similar to that of the@@\@dsign, but with some of the CVI8

desi gn’ s dedartemovet,sresultingdnua ship whose procurement cost and capability are less than that of the
CVN-78 design.

%Me g a n E cLight CaerieriBtudies Already Underway As Navy Considers Role for CVLs in Future Fleet

USNI NewsFebruary 1, 2021. Seel s o J o s e p NavylLookingiAt AmericakAnd Ford Class Derivatives In

New Light Aircraft Carrier Studies The Drive February 2, 2021.
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relatively small number of expensive platforms t
of war.

Supporters of CVNs traditionhbbghhawdiargduadl yhid
expensive to pedbtftactivaerenl tesmegeoef dollars s pen
airtcrsaofrties thathacan tbemigehnte rbact epdo;s s i bl e to us e
certain materiarl sl-daengde ,c-pmmpe ccadrtaa ir facamdas ff th a

smaller carriers, though per haps affordable in 1
survivable in time of war than CVNs.

Section 128(d) of the FY2016.NdPEiléeA &lf 4Defense Au
November 25, 2015) required the Nawvgptabibtubmes,h a
and alternatives for the futud er edpelvaccl eo pamre nst u ppfl ea
the -T&Ncl ass aTlhrec rraefpvdwistar comducted for the Navy
Corporation, was delinseedommitheesohgreéassnﬁle
2016. An unclassified version of the repor wa s
released RANP gapettion of whether to shift to st
addressed snom hfetusd¢ ufli eet architecture that we
FY2016 National De fSe.n siR3 JAW9tZhfod Nevaect mboenr AZX, (2015)

Del ay i-h&8CDODHEpl oyment Due to Weapon EI «
Ot héEéhall enges

Overview

An o tohveerr si ght i ssue af odre 1Goyh & rmef sCsVNt o deeeprl msy ment du
need to complete the constr udst iwena,p otness teibnegv,a taonrds
correct other techni®Calalprembgleesmsi na bcooamrpd etthien gs hihy
testiagrtiahidcaZt& oweapo L VNl evators were first rep
and the issue has been a matter of continuing o}

Weapons El evators

The 'shibp weaponsfelrawvat s as Advancscegtho Weapons EI
missiles and bPombesapgammma hazisthd i ghmtt adetckke shi p h
can be loaded onto aircraft that are getting 71 ea
weapons elevators can guBgsabnltiayltyolcmnduaen aor
oper althheonNavy haisncd rNggdbmbhere t2 pro mi ses i1t has r
made to the defense ovtbtevaghpletandnt etdegeantdocgeti
Reported devel oplmevwitnsg :i ncl ude the f ol

25 Bradley Martin and Michael McMaho#future Aircraft Carrier OptionsSanta Monica, CA, RAND Corporation,
2017, 87 pp.

%S ee, for e xa nYedrskate amBilioes MRre: ¥he USS‘Gerald R. Ford aLesson irHow the Navy
Builds Ships Newport News Daily PresMay 23, 2021.

27See Anthony Capaccio, “U.S. Navy’s Costliest Carrier Was
Bloomberg November 2, 2018.
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T For much of c200nlt9i, m wt ghde rttthowtvlya he 11 weapon
elevators were comp®eted, tested, and certif

T On Octobett h23 Nad@y1eported thédobafhe figure h:
1 P

T On April 22, 2 0 2 Oh,a ttfhteh eNha veyl eavnantoourn cheadd tbeen ¢
t hat twhse sscihxetedhul ed to be certified in the fou
t hat t he rwemsacihneidnugl efdi vteo be certified by the
undergoes Full Ship Shack ularrita¥rs o(fF SFSYRs0)2 1i n f
T On July 23, 2020t hdathet Na viva dtnlhooaine eat or
certd fied
%Sam LaGrone, “Carrier Ford Will Only Have USNNeW& apon EIl e v

October 9,201 ee al so Ant®Don€o€apaestiol. S. Warship Ev,er, Navy Ca

Bloomberg July 30, 2019. (The article was also published@mombergwi t h t he title “Flawed Elevat

Billion Carrier Miss Anot‘NawyDSadlsi Mort) EBRprerWesr Comi ng t o

El e vat o rUSNI &dwsJuly 5, 2019; NaviResearch, Development and Acquisition Public Aff@ifce,

“Navy Full Court Press on USS Gerald R. Ford Weapons Eleyalttagy News Servi¢cduly 1,2019; Mark D. Faram,

“The Navy’s New Plan to Navwkmefofdly E]e2@t9®rsP&ulil Mcbeagry, ‘

Outsiders To Fix Breakingbéfense Fot g Car2Dd¢P,; ”Ben Werner and Sam

Gerald R.FordWgaons Elevator Certifications Will Extend Pat Octob
S

McLeary, “Will Trump Fire SecNav? SBrepkingDefeaseMayi28,r USS For d
2019; Rich Abott, “Ford EhdvagopPa Defandd Ddlypline 3, 2009% Megah And Ext
Eckstein, “Na vBaseBTestBikfomFgitdlaa da nWeapons Elevators- But Ti min g

7 8 USNI NewsMay 31, 2019.

For earlier press r1eport s CosHiestCardenWas DetiveredCNitipoat Elevatorsto “ U. S. Na v
Lift BBloanbberg ” Nove mber 2, 201 8; Ant hony Capaccio, “Flawed Bo
Buying TwoBloghmberg i Pese¢thber 5, 2019; Megan EcksWeapons, “SECNAV
Elevators Will Be Fi x &SN NewsIuamy 8 G19)SSoGerald R ForddPubltAffairsy

“USS Gerald R. Ford Accept s NaNewstSenAcdanuary 16 2D1DNistopgherns El evat o
Woody, “The Navy’s Ne we sMissingiPiece of &éat in Béeember, MelpingGwSolveaa Lo n g
Problem the Navy Secr et BusipesHnsisler Blea n WHarsy J2oMm, ox0 [F9 ;x i Bhigeg HPar d ¢
Finally Has One WeapondEe vat or Wor ki ng dMilitary.com Jakuany 22s 2019, (Mark D.iFaram, ”

“Once Beleaguered by ,®avyTimeslanuaryt28, 201ESS1GdraldiR Fosd (CVN 1I8) f t

Public Affairs USS Gerald R. Ford Accepts Second Advahédéeapons ElevatprRlavy News Servigdlarch 6,

2019; Mark D. FaMalm, ghéVh yFltahtt OmckEor d I NavyFlimesMardhy, Get t i ng a
2019, Rich Abott, “Carrier Elevator TesBI1 eSviabefensd/i” 1 Procure
Dally, M™March 7, 2019; RichBaAbedt CartNney DefeasBRailybabrudya nd Si t

21, 2019.

P%We s 1 ey Nilauwy SearetaryActuseCongressional r i t i isinformafiori onFordCarrier, Politico Pro,

October 23, 2019. See also Sam LaGr fWegp6@arEievafFfordCMatyi
USNINews Oct ober 22, 2019, Ant hony Capaccio, “Trump Lets Navy
Me , BlobmbergNovember 2, 2019

30 program Executive Office Aircraft Carriers Public Affairifth Advanced Weapons Elevator certified aboard USS
Gerald R. Ford (CVN 78) Ravy News Service Apr il 22, 2020. BeedWeapds Megan Eckste
Elevator Done With Testing; Al 1l 1 1 ,SUSNIiNéwsApiH €6, 2020n e By Ne xt

On January 16, 2020, a Navy official reportedly stated that work on all 11 elevators will be completed by May 2021,
although the officiahcknowledged that there is some risk in that schedul¢ Ma 1 1 ory Shel bourne, “Navy
CVN-78 Will Have All We ap olnsisle DEfensedaauary 165s2020.y May 2021, ”

31Gi n a H aSupercanrier Ford‘Could Soon Have More Than Half of ItspWea Elevators Working ”
Military.com, June 19, 2020.

2
s
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T I'n November 2020, it was wme pocrhteeddn [tehda tt ot hbee s
certified before the amnd thfatcahendamaymamg2 .
beompleted by th% end of April 2021

f On March 16, 2021, 1t was reporitmd that S eve:
earl y,tMartc it he ewag hitnh teebsstviantgh eadnudl ed t o be

deliveredt iworAlpraod ,altlhat he el e9v3a% oorrs consi der
94% complete, and that the remaining three e
20 21 .

T On March NadAWd drablh,n Agesii moaoad thaet 11
elevatorsepadrbden

T OnMa ¥ 3 20Ba2blout four years after -tihte s hip was
was repdomfédthhatitwo wlld vmattortse certified until
20 21

T On July 21, 2021, the Chief of Naval Operati.
Gil d@yp,orstteeddVell | del i viof ttwhe morkewatl gr § hll
[202dd then the remaining two by the end of
completes Aadnghuée¥y, very well

The yNawtes that lessons learned7 &nAWEs ]l &i hfE, be e
applied to the AWES olfa %l s aNpuviecamtbseG VR 020, it wa:
that HII/NNS had formed a singlteh t€BVBNmaned CEYN anc
7 98,

Ot her Techni cal Chall enges

In addition to challenges i1t bweialpdinn g,l etveasttoirmg ,
reoptedly has beemr owbolvektmbn go tt hoe ra dsdyrsetsesmist son t he s h
pr op ualnsdi oenlseycsts¢reitead hni cal issues regarding the w¢

32Mallory Shelbourng  “USS Gerald R. Ford Making SN NetvsNovembergr es s Ahe a .
24, 2020.

3Mi ¢ h a e 1 UFNawRepartsProgress orKey Carrier FordSystems J a n e 6 snteiNationgl March 16,
2021; Me ga AsUBS Gesald R.iFard Neédrs Shock Trials, Carrier Remains Busy With Testing, Fleet
Support USNINews Mar ch 12, 2021 .USS &eraldR1ForovikgiTowardCdimpetion pf  «
PostDelivery Tests andTrials, WAVY.comMarch 10, 2021.

S ee Ri c Kquilinb SaystNjne Of 11 Ford Elevators FinisheBefense DailyMarch 23, 2021Aidan
Quigley “Aquilino: Ford “‘Through’” Technol ofinsidebdfeereChall enges, A
March 23, 2021.

35 Aidan Quigle , FortiMissedElevatorCertification Timeline Goal but Moves intoShock Trials onTime, lhside
DefenseMay 10, 2021. See algbr ai g Hooper, “Despite Promises, USS Ford Hea
Elevators; Forbes, May 13, 2021Peter Suciy The Navy New, Powerful Aircraft Carrierls Heading to* 8ock

Tr i aBusiness IhsideMay 24, 2021.

%As quoted i @NOBays HinalkdrdbHevators Delivered By End Of Year, Identifies Lessaraed »
Defense DailyJuly 21, 2021.

SSee, for e xamp lUSNaviMakesPhgrdss omirciaftCaer rr,i e “rBedBviledWeapons

Elevators Defense Newsluly 23, 2020Mallory Shelbourne N4 vy Ver i fies USS Gerald R. Ford’
Weapon€Elevator USNINews Jul y 23, 2 Na¥yCertifi@siSecbnfldwereStage]Ford'Magazine

Elevator DefenseDailly Jul y 23, 2 0NaOy,Carei Ford NddvaHask6 Working Weapons Elevatdts

Military.com, July 24, 2020.

38 Michael Fabey Netvport News ShipbuildinformsOne Team for ForeclassWeaponslevators J a n,e 6 s
November 23, 2020.
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t ems ha wlei’spl efliaryetdtdsehp2l0o2y2meantt t he earl iest, whi
e years after the sBEiTphewadse | mbymmhsgshenddpl ay me
lengthening a Npaeviryd oalt tdammapi tmignagi nti edlo bti lr g tha ke r
el s owWwarchdrdeplroyfment s wiat bs iittusa tli 0o no tthheart ccaarnr il
rational straimnsheonm tchroeswes .10 carriers and

Change in Program Manager
A July 2, 2020, press report stated

The Navy removed its program manager for the-firatlass USS Gerald R. Ford (CVN
78), as Navy acquisition chief James Geurts looks to boost performance in the new carrier
program

Capt. Ron Rutan has been moved from the program office to the Naval Sea Systems
(NAVSEA) staff, and Capt. Brian Metcalf has taken over the program office. Metcalf
previously served as the San Antoalass amphibious transport dock (LRD) program
mana@r and was working as the executive assistant to the commander of NAVSEA prior
to his reassignment to the CVI8 program office (PMS 378).

“Readiness of USS-7869rakdtRe Nawdg’  ¢§CVNp priority,
the team made during the P&takedown Availability (PSA) met requirements while the

subsequent eight mdeliveryitest and trials PRT&T)eérieod haso s t

been impressively ahead of plan. Even in the face of a global pandemic, the team has kept

a lightning pace, and weill continue to do so, for our Navy and our nation, until USS

Gerald R. Ford completes her posgtivery obligations and is fully available and ready for

tasking by the Fleet,” NAVSEA spokesman Rory O’ Co

Still, he s ailetinPDT&T, followedl By fultship gshdck trials in [Fiscal

Year 2021], we must ensure that the team takes the opportunity to recharge and allow for

fresh eyes on upcoming challenges as required. While there is no perfect time for leadership

transitionsjt is prudent to bring in renewed energy now to lead the CVN 78 team through

the challenges ahead. Capt. Metcalf’s proven prog
waterfront experience will be a tremendous asset |

Metcalf took command of the program office on July 1.

O>Connor reiterated that there was no specific 1in
decision to remove Rutan from the office and bring Metcalf in, but rather it was reflective
of the p foomancaauer imé’p e r

Navy Efforts to Address Technical Chall enges

A February 2, 202I1INavyiadmnr albd usnnabgs t wo

As the USS Gerald R. Ford (CVN 78) steamed off the coast of Virginia last-week
qualifying naval aviators from fleet replacement squadreflBe VirginianPilot and
Daily Press published a Jan. 28 editorial offering a dated and inaccurate assessment of the

ar craft carrier’s per for mance and operational ac
months. Ford is in month 16 of its Pd3¢livery Test and Trials (PD&T) period, testing a

39 An October 25, 2019, press report stated that Navy officiete“ t a ki ng a hard look at what’>s n
enough time for Ford to mestmaining milestones and necessary to deploy sometime in-20B2h as of now is

still t h(eMatrakr ghe.t .E.a”r a m, “Carrier Ford UnderDetense& or Tests as
Aerospace ReparOctober 25, 2019.)

“°Me g a n E cNaw Remuves Ford‘Carrier Program Manager, Citing Performance Over, TW&NI NewsJuly
2, 2020. See al$Beoff Ziezulewicz “Navy Fires Program ManageNavwfTones Troubl ed F
July 7, 2020.
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An

host of combat systems, while serving as the primary East Coast carrier quatificati
platform for fleet naval aviators.

The ship has conducted nine underway periods since beginning PDT&T in November
2019, and yet the editorial cited a “new
underways logged in late 202 critical perid i n t he devel opment
systems and the crew.

In November, for instance, Ford was at sea with her entire Carrier Strike Group (CSG) for
integrated operations. During this underway, CBX Carrier Air Wing (CVW) 8,
Destroyer Squadron Twodén el ement s from the group’s

Information Warfare teams conduedeploymentper ati ons

training cycles. As previously reported
sorties a dalajrwihg olwoughly 3mairgpaft ftying, approximately 50% of

a fully outfitted air wing using Electromagnetic Aircraft Launch System (EMALS) and
Advanced Arresting Gear (AAG) with great success.

Ford has successfully launched and recovered aircrafytied®0 times, and in December,
the crew completed more than 840 launches and arrestments while qualifying 58 new
aviators. The ship also recorded a new shuglg record of 170 launches and 175

assess me
of both

Al r and

1

n the n

arrestments in an eighinda-half-hour period, eclipsing Fod > s previous record se

April. In 2020, FORD completed 5,700 aircraft launches and recoveries acrosse at
periods, which was a sevenfold increase

from the

The editorial also overl ookeoinmahadandcostrolpr ogress 1in

systems during strike group readiness exercises, which play a crucial role in preparing
Ford’”s c¢crew and systems for operational
the editorial. These integrated strike group operations weneucted in parallel with

planned ship testing and trials, accelerating t

command and control capability prior to full ship shock trials scheduled for this summer
and the followon planned incremental availability.

As the hareworking shipbuilders of Newport News Shipbuilding and countless citizens of
this region have likely seen in local news reports, Ford and her exceptional crew have been

marking significant planned milestones since completing the aircraft cdrrie - P o s t

Shakedown Availability in October 2019. These milestones include certifying the flight
deck, completing aircraft compatibility testing, embarking the strike group and airwing,
qualifying more than 400 naval aviators, and conducting combat systentification
preparations during approximately 200 days underway.

Ford is providing significant operational readiness to the fleet commanders, even while in

a test and trial ssteaat up e r ilond se,a cthh eo fs hFiopr’ds’ sc raetw

squadronsc ont i nue t o validate and t o e fine

technologies never realized before on any combatant of its.kind

While the editors are right that it is not unusual for the first ship of a class to have
unexpected challenges and delalysyd is vigorously testing its new technology and
aggressively resolving issues. Fardss aircraft carriers will serve as the centerpiece of
strike group operations through the'2entury, supporting national strategic objectitfes.

Apri2p2&ss report stated

The efforts of USS Gerald R. For ddeliveryi 1 or s

tests and trials look set to cut t he—t i me

possibly by a year or more.

41 John Meierand Craig Clappertan Opinion: Qutting-Edge USS FordCruising TowardCertification, Virginian-
Pilot, February 2, 2021.
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Rear Adm. Craig Clappertn , commander of the Ford’s carrier s
group’s latest exercises show the Ford would be 1
that its current-a schedule that was in its turn roughly two years later than the Navy had

hoped when it sté&d working on the carrier nearly two decades ago.

After a set of livefire exercises over the past several weeks at sea, the Ford has certified
the missiles and cannons that are its last line of a defense.

The Ford and the ships and air wing in its stigfkeup also completed a long distance
maritime strike exercise, a critical wgaming test in which it had to escape from another
task force seeking to disable it and then attack in its turn.

“We have accelerated the tinmaidl.i ne for Gerald R. F

During t he -$aexercise, itsl@ince startingapost delivery tests and trials,

its electromagnetic catapult, for launching planes, and arresting gear, for keeping them
from plunging into the sea when landing, hit the 8,000 latamxtrecovery cycle mark,

said Capt. Joshua Sager, air wing commander.

That’s a key measure, since twihgwillflyduring oughly the n-
the several months of a deployment overseas.

Sager said the new electromagnetic technologgns the awing can get into the air
and return to the battle after rearming and refuelifester than with the traditional steam
andhydraulics systems that have been the mainstay for decades.

“Now we’”ve gone past thedopowihmtt ONfi msit xwicn g stsh ec ako ¢
Now we’re at the point of taking 1t to the next
nuclear carriers now in serviée.

An AprR2i8, 2021, press report stated

The Advanced Arresting Gear (AAG) and Electromagnetic Aitctafunch System
(EMALS) achieved 8,000 aircraft recoveries and launches aboard USS Gerald R. Ford
(CVN 78) on April 19, during the final independent steaming event of hendi@h Post
Delivery Test & Trials (PDT&T) period, the Naval Air Systems Commaindlisaan April

26 release.

Capt. Kenneth Sterbenz, Aircraft Launch and Recovery Equipment (ALRE) program
manager (PMA251) for EMALS and AAG, said ALRE finished PDT&T strong, and they
are ready for the next step, as Ford prepares for Full Ship Shock Wiath is scheduled

to begin summer 2021.

“ALRE’s support of EMALS and AAG was admirable th
PDT&T operations,” said Sterbenz. “On the way t
recoveries, we saw many Ford crew trained, learngat deal about the systems, and

laid invaluable groundwork for future Fordl a s s s hi ps . ”

As CVN 78 moved through PDT&T, ALRE had the opportunity to directly support the

fleet, as 351 Naval aviators were qualified using EMALS and AAG throughout 2020 and

2021. Time and training also enabled a great increase in the efficiency of flight operations.

More than 7,000 of Ford’s total l aunches and rec
months®

“2Dave I aerdCs ¢ wEffarts Set toShortenTime Until the Carrier s Ready toDeploy, Strike Group COSays ~
Newport News Daily Presépril 27, 2021.

S eapowe EMAS, AAGFH|t 8,000 Aircraft Recoveries, Launches on Fo®eapowerApril 28, 2021. See
al s o Ri ddord Finishes Gombat“Systems Ship Trials, Reaches 8,000 Aircraft Launches/Rec@ef@ase
Daily, April 26, 2021; Rich AbottNavy Completes Ford Carrier Pd3elivery Trials, Touts Succesad Outlines
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Potential Oversight Questions
Potential ovelCoimnght sgudantcillandse ffidre foll owing:

T Why did the Navy a7c8c efprto nmd etlhiev esrhyi pobfu idMMNr and
commi ssion the ship into service 1f most or
compl eted, tested, and certified?

T What steps has €V¥YM8whaasv ydetlaikveenr esdi ntcoe t he Navy
31, ,20tl07 keep Congress 1nf osrhisepd appfonchall enges
elevators and other ship systems?

T Why is it taking so longeadpmdeomploatsd, test

T How much is itteosteng,weranpddbmmpd tofy, thed
witl e Navywl itnhafsu dces f’6tpa tna It lpraeopcour rt eende n t
cost?

2

T When will the ship start i1its first depl oymen:
represent ¢ omsp aorréidgsitnbacdt hées iopp starting its
depl oyment ?

T How much additional oper a/t& ofniarlststress 1is t h
depl oyment pl &stbhbtdean atthecerNafty carriers?

T What steps is the &Nasiysmitthukaitnigant iod aeenss unroet t h at
regarding the constructi-o9%, a-@ Niandial depl o
CVN1?

Potenti al | mp-hetParhd&€OVe D

Anot her 1ssue for Congress coddepmandtemé cpotme 1 thice
execution of U. S. mmsl,i tianrcyl usdfi Bnpgp ut bhked aCnVgN An o An g u s
2020, press report stated

The Navy’s top acquisition official said the serv
aircraft carrier USS John F. Kennedy (C\MN) due to both the COVH29 pandemic and
the switch from a dual to singlghase delivery plan.

James Geurts told reporters during a phone press roundtable Wednesday [August 12] that

“obviously we are watching with some concern, the
but in particular at Newporlews there, given the relatively high number of cases in
there.?”

Geurts said the Navy is trying to understand the impacts from both COVID and moving to
a singlephase deliveryfor CVWNW 9 and then “understanding the oppor
a single phas delivery puts together and then leveraging that opportunity to build a more
efficient schedule f%om here on out for that ship

Anot her August 13, 2020, press report stated

Geurts told reporters during a telephone news conference that he was parteoitsdd
about Newport News Shipbuilding, the Huntingtin Ingalls Industries (HII) yard in Virginia,
“given the relatively high number of cases 1in the

Next Steps Defense DailyMay 5, 2021 Aidan Quigley , Fortd MissedElevatorCertification Timeline Goal but
Moves intoShock Trials onTime, Ihside DefenseMay 10, 2021.

“Ri ¢ h AMNawytReassessing CVKO Schedule Due To Pandemic And Phase Chafifense DailyAugust 13,
2020.
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The USN is trying to assess what the impacts of the workforce reductions will mean to the
schedule bthe aircraft carrier John F. Kennedy (CVN 79), the Fdess ship recently
launched at Newport News Shipbuilding...

After t he me di a call, Geurt s told Janes, “Whil e
labour hours in CVN 79 versus CVN 78, we are &sxing for opportunities to mitigate

some of the Covid impacts as we shift to a sipdlase delivery plan for that ship. Single

phase delivery will allow us to adjust some of the manpower and trade skill phasing to take

into account the Covid impactsdoa t e . We are workiffg on those adjus

For additi onahle dpiostcemnstsijpdn denfpiacch ¢ odx ¢ et i on of U
military shipbuCiRSd iRnegp oprrtN @Rrly3ms6oer fcfeu rSe¢e a n d
Shipbuilding Plans: BackgbpuRdnahd OSsRoaeské or Cc

Cost Grmowdwt Managiwigt hGonstPsr ogram Cost Ca

Overview

Anot her 1 srseilses fcoom c@amg C§¥ d/s8t pgrrddogwtyhm ei fnf otrhtes t o s t
that growth and manage cost s oshia wemepsnotaisnt miyn gwi t hi
oversight i ssseuvee rfadlro m(gaarergss.e ssisn recent years has p.
issue that 1is dmemnmntdidondédnl ¢ pi thaet ceamlthat establ
caps forf® the ships.

As s hoaab3teme estimated pr oc8CV&nPa n@V M éhsatvse of CVN
gr owh%,Q2 9%.8 nld.8%,r espectively, since theAsubmission
showhabZneet gr owi/ld eoqutitidNINa vy 1496 €U driaom § n
cosoomp( €@ ocur ement f uinnd iFn¥2 Y2180 $¥2 abBds hi p
FY2o0a2nldr ¢ puadt prf@o@Tma@h I i on in CC7 ¥ whr¥2ion2g2 for CVN
FY2Q24

CV N7 8

A primary source CoViN @ pptacestoghaewethbern an unr e
original fosttietshfeYhi®dWu8d get s,u bwimisgshitonhave reflec:
amnderestimate of the 1nt rnienw itcd acdhsa ld eesniggms owodmpba
to those of bui wedliln gu ntdheer -spireceved “6Miesmiagnnd.

Mi c hael F aI9eVirus Impatts RolicelUS Navy Schedule Reassessments for Carrier Kennedy and Other
Prograhamaedd Nawna, Augustld, 202Gt i o

46 This additional legislation includes the following:

Section 128 of the FY2016 National Defense Authorization 8ctl@356P.L. 11492 of November 25, 2015which
established arhitation on availability of funds fo€VN-79 until certain conditions were met;

Section 126 of the FY2017 National [@efe Authorization ActS. 2942P.L. 114328 0f December 23, 2016), which
established a limitatioan availability of funds for procurement of CVBO until certain conditions were met;
Section 121(b) of the FY2018 National Defense Authorization AdR(2810P.L. 11591 of December 12, 2017),
which provided for a waiver on the limitation of availability of funds for G\/8; and

Section 122 of the FY2020 National Defense Authorization 8ctly90P.L. 11692 of December 20, 2020), which
modified the abowdisted Section 126 d?.L. 114328 regarding an annual report on cost targets for €A8\tlass
carriers.

“The Congressional Budget office (CBO) in 2008 and GAO in
estimate for CVN78. CBO reported in June 2008 that it estimated that @8Mould cost $11.2 billion in constant
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ddiist i @enn e¢roalt hcause of pasts pocsisfiiga opvk h, o ddi
oo wEH Nclawaodretda wns ystems t o be Tlnesstdalléed on
w type of aircraft catapult called the EIlect
raft arresting systeni AcAaGl)l, e da dsdh ptrhifechasnhyicpe a d A r
ed the Dual Banfdl Rawad t(DBRg .afCdngrkses sourc
nh CGV®qor years.

oo
Q’—‘OCD"’N

g O ® ®» O —
- —
o —= B w

CVNs 79, 80, and 81

OO PEI OEIT w+1 Y1 OU

The Navy states that 1t 1s working to control cc
Navy states that i1its confidence levels for 1its e
cl awssde spare parts) wiker 3GVANsahAP 2 08% ,a sa nodf 8Jlune 2
respectively, meaning thadt htahe tNevyiasktwff Kfwnar?
on CVNs 79, 840%, a78%,8 la nwde r 80 %, respectivel y.

EUOEI Uwl YRUNw" ! . wll xOUU

An October 2019 CBOos ¢tpof tst bByad al¥h esyhpi optbeunitlidailn gc p 1
the foll owing -7r8 gparrodgirnagm:t he CVN

The Navy’s current estimate of the total cost of
the CVN78 class, is $13.1 billion in nominal dollars appropriated t¢herperiod from

2001 to 2018. CBO used the Navy’s inflation 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. Neithertheiad s nor CBO’ s estimate 1 n«
the $5 billion in research and development costs that apply to the entire class.

FY2009 dollars, or about $900 million more than the Navy’s
t hat 7B expe€evidsd 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.” CBO also reporte
cost estimate for CVN'8, the Navy had agmed 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 Implications of t hePlaiNdune9; 2008Ki20.xCGAO repbdedlin 2009 Shiphb
August 2007 that

Costs for CVN 78 will likely exceed the budget for sev
which underpins the budget, is optimistic. For example, the Navy assumes that CVN 78 will be

built with fewer labor hours than were needed for the p
target cost for ship construction may not be achievabl

construction was 22 per cenwhichwiagbasedonthdabudgett he Navy’s cos

Although the Navy and the shipbuilder are working on ways to reduce costs, the actual costs to

build the ship will 1likely increase above the Navy’ s t

issues that affect cost suffefrom 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 Accountability Officddefense Acquisitions[:] Navy Faces Chaligs Constructing

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

to Execute Navy Shipbuilding Progran$tatemenof 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,Ja07 (GAGO7-943T),

p. 15.)

48 Source: Navy infanation paper provided to CRS by Navy Office of legislative Affairs on June 20, 2019.
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Because construction of the lead ship is finisheoc
ship to estimate the cost of successive ships ircldss. But not all of the cost risk has

been eliminated,; in particular, the ship’s power
system used to recover fix@dng aircraft landing on the ship), and weapons elevators are

not yet working properly. It is not &hr how much those problems will cost to fix, but

current Navy estimates suggest that it will be several tens of millions of dollars or more.

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

The next carrier after hCVN-78 is the CVN79, the John F. Kennedy, which is expected

to be completed in 2024 and deployed in 2026. Funding for the ship began in 2007, the

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

it were complezd in 2018. The Navy estimates that the ship will cost $11.3 billion in

nominal dollars (or $11.9 billion in 2019 dollar

report on the CVN/ 9 states t hat “t he Navy and shipbuilde
changes in thenanner in which the CVN 79 will be built to incorporate lessons learned

from CVN 78 and eliminate the key contributors to cost performance challenges realized

in the construction of CVN 78 .7 Nevertheless, t h
greaterthat6 0 per cent chance that the ship’s final cos
estimate. Although CBO expects the Navy to achieve a considerable cost reduction in the

CVN-79 compared withthe CVM 8, as is typical with the second s
estma ¢ is higher than the Navy’s. Specifically, CBC
billion in nominal dollars (or $12.9 billion in 2019 dollars), about 9 percent more than the

Navy’s estimate.

In 2018, the Congress authorized the third carrier otlass, the Enterprise (C\VBO).

Appropriations for that ship began in 2016 and are expected to be complete by 2025. In

2019, the Congress authorized the Navy to purchase materials jointly for th@Csihd

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

the Navy to change the sequencing involved in building the ships to gain greater
efficiencies in their construction. -Although tha
carrier buy,” the Naboth shipsoat Exdctlynthe tsamé time.b ui 1 di n g
Purchasing the two ships together would acceleratethe&MYN s construction by only
year compared with buying the ships individually as envisioned in the 2019 shipbuilding

plan.

In the 2020 budget, the Navy estimatthat the CVNBO would cost $12.3 billion in

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

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

about 9 percent more than the Navy’s estimate. I n
the 2019 budget presentation, the Navy indicated that there was a greater than 60 percent
chancethatthe hi p°s final cost will be more than it est
budget, the Navy puts that figure at 78 percent.
2020 estimates incorporate savings stemming from acbmoer buy or simply an

accepance of increased risk of future cost growth.

S
]

With respect to the CVM81, the pattern is similar. In the 2019 budget, the Navy estimated

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

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

billion in 2019 dollars), for a savings of $2.5 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,

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

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

dollars), or 14 percent more than the Navy’s esti
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Overall, the Navy estimates an avggacost of $12.7 billion (in 2019 dollars) for the 7
carriers (CVN81throughCVN8 7) in the 2020 shipbuilding plan. C
billion *®er ship..

" 531A N

Navy officials have stated that79t lbeyyi magruet fhweo r ki n ¢
ship with a less ®%bypemsinvagpdiomar pppoddu,nities |
ship that would have mad¢ée/ 8t bbeuts lwiopu I do rael scoa phaabvlee
CVN &% <cost, and by using anborbdrateategpr dboe meh
build strategy /Bat Thassteruabtaadgl yl oirmpCrVoONve me nt s, Na v
said, include the following items, among others:

T achieving a higher percentage a@afreoutfitting
stacked together to form the ship;

T achi €lveianrgni ng i1i"mwhiidd mekanshipppdiicnggs Bi milar
modul es 1in &lni knes sseenmrbileys ,1 isnee as to achieve 1 mp
learning curve benefits ;imntdhe production of

f more economical ordering of parts and mater.i
ordering of parts and materials, as opposed
individual basis as each is mneeded.

An August 5, 203230edpress report

The Navyvowed hat a runaway budget wouldn’t be allowed
Ford, the first in a new class of aircraft carriers, cost a record $13.3 billion. Now, the price
for the second ship is creeping up.

The service’s estimat e all§mdustrieshlicptd desidndrdr Hunt i ngt o
construct the USS John F. Kennedy has increased to $3.58 billion, up 7% from the $3.35

billion contract awarded in 2015, according to th
Report for fiscal 2021.

That underscores priwus warnings that the fully outfitted carrier may exceed an $11.4
billion cost cap imposed by Congress. The contractor is falling short by a key measure of
labor efficiency, the Navy said in the report obtained by Bloomberg News.

Its workforce performe@1 cents of work for every Navy dollar spent in the last year, down
from the more acceptable level of 95 cents per dollar over the same timeframe, according
to the report.

Huntington Ingalls also is falling short of a Navy goal to reduce cumulative talos by

at least 18% from the first ship. With the vessel 69% complete, the Kennedy is performing
at a 16% improvement over the Ford at the same point, Captain Danny Hernandez, a Navy
spokesman, said in an email.

Hernandez said t htemie pad ftomchangessuch as imfrovgmemtse s s
in warfare capability and 1 edsesloinvse rlye a“rsnheadk efdroowm ”t h

49 Congressional Budget Offican Anal ysi s of t h2eShiNmildipgiPtan Jetober@ld, Year 20
pp.17-19.

VS e e, for example, Me g a n-79BNilllHave a New Rad&r,’IS&ve $180M Ceonipared $o: CVN

[CVN-7 8 > s ] Dual UBNINelws RMamach 717, 2015; Christopher P. Cavas, «
I'n New OefenseiNewddarctf17,2015 Chri st opher P. Cavas, “New US Carrie:!
Defense NewdMarch 23, 2015.
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S ea trials. There are additional costs “from con
Kennedy be capable of deplogimvith F-35 jets by mie2025, he said.

113

e to delays relati

The cost increases are also du

’ he Navy said in the
02
f

1
platform engineering work,”’

R t
expected to be delivered in 2 4 ...

113

But the report warned that i the current ¢
be exhausted prior to the completion?” of t
Department to make the case to lawmakers for easing the cost cap.

ost p
he ca

Beci Brenton, apokeswoman for Newport News, VirgiFi@sed Huntington Ingalls, said

the carrier’s construction 1is about 72% complete
benefits associated with significant build strategy changes and incorporation of lessons

1 e a r nmids’predeaessor.

“We track cost and schedule trends continuously
cus t o hedNavy, Brenton saitl.

| ssues RR2R0O0Ts&ENd NnGReOpor t s

Another oversight 1issde8 fparogGoaang siachds smiewsa yc €1012sl  C )\
report Isr DmrB@D or, OperationalDAE&H aannndu aElval uat
report 2f0eamtdh28022001 i t i on of t he GoversasmeGMHNOAccount a
annual report DODrweppwng aclgadtxdhd was pubdbgiashsesd wl
June. 2020

Januar POZ&E1Report
Regarding/ 8t pa o@NMnmu a rtBIOR&ELp or tt het & toid d opwai rntg:

Assessment

e« As noted in previous annual reports, the test s
in PSA[postshakedown availabilityf delayed both phases of initial operational testing

until FY22.

T E[tei® and evaluation master pladRgvision D outlinesth Na vy’ s cybersecurity
strategy to test CVN 78, but has not translated the strategy into an actionable test plan.

Reliability

e Four of CVN 78’s new systems stand out as critdi
DBR, and AWE. Overall, the low reliabilitgemonstrated by AAG, EMALS, and DBR,

along with the uncertain reliability of AWE, could further delay the CVN 78 |OTi&Hal

operational test and evaluatio®eliability estimates derived from test data for EMALS,

AAG, and DBR are discussed in followgrsubsections. For AWE, preliminary reliability

estimates have been provided on 6 of the 11 elevators, the only ones certified.

EMALS53

Ant hony aepxatc cCiaor,r ier’s Cost Creeps, Blopmbar§August5R0620.s t One Hit

52 A postshakedown availabilityisamaintena e availability (i.e., a maintenance pe
shakedown cruise, which an 1initial cruise that is intended
equipment.

53 For additional discussion regarding theaetii 1 i t y of EMALSUSSEGerald Férd ®MALSa Gr one , “

Launching System Suffers Fault During Testing PerititSNI NewsJune 8 (updated June 12), 2020; Rich Abott,
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e The delivery of the EMALS launch bulletins allo
ship’s Air Wing.

. Dur i n9g5 catdpult ladnches conducted post PSA through [i8tependent
steaming eventll, EMALS demonstrated an achieved reliability of 181 mean cycles
between operational mission failure (MCBOMF), where a cycle is the launch of one
aircraft. This reliabilityis well below the requirement of 4,166 MCBOMF.

e During ISE 8, t wo separate failures caused indi
3 days. One of the failures was attributed to a legacy component.

. The reliability c¢onc e rrhatshe arewecannok teadidyr bat ed by t
electrically isolate EMALS components during flight operations due to the shared nature

of the Energy Storage Groups and Power Conversion Subsystem inverters on board CVN

78. The process for electrically isolating equipmeninigfconsuming; spinning down the

EMALS motor/generators takes 1.5 hours by itself. This inability precludes EMALS high

power maintenance during flight operations.

AAG

. Through the first 3,975 recoveries, AAG demons
MCBOMF, where a cycle is the recovery of a single aircraft. This reliability estimate falls
well below the requirement of 16,500 MCBOMF.

. While in port prior to ISE 9, during maintena:
experienced a failure of an Energy Stgpe Capacitor Bank, which rendered all three

engines inoperative. It took the Navy 7 days to investigate the failure and bring AAG back

into service by mechanically isolating the failed capacitor bank. The failed parts were

repaired during a later {iport period.

e The reliability concerns are magnified by the
electrical isolation of the Power Conditioning Subsystem equipment from high power
buses, limiting corrective maintenance on belteek equipment during flightperations.

Combat System

«  PRSA seabased developmental test events show the DBR still experiences clutter
tracks, but to a smaller extent and of a different origin than previously reported. The events
also show that CE(@ooperative engagement capi]l,>* in certain conditions, provides
inaccurate tracking of air contacts. During these events, SEaWiface electronic warfare
improvement programj Block 2 created undesired emitter tracks that could cause the ship
to expend more ESSMg&volved Sea Sgrrow Missiles]and RAMs[Rolling Airframe
Missiles]than necessary to destroy incoming threats.

e The Navy 1is satisfie dAirwihaffichContrdl ATCP&E® t rack suppo
postPSA atsea testingThe DBR successfully suppresses the disclosfithe majority

of environmental tracks when it sends trackfthie] TPX-42 [shipboad air traffic control

(ATC) system] The Navy does not plan to conduct any furth@C-type aircraft flights

during seebased developmentadsting.

“Ford EMALS Went Down During Testing At Sedefense DailyJune 8, 2020; Mallory Shelbu r EMALS «

Aboard FordVentOut, InterruptingFlight Operations lhside Defense J une 9, 20 2NavyCaiierna Har ki ns ,
Ford kligh-Tech EMALS Catapult System Breaks During Sea Tridiflitary.com, June 11, 202allory

Shelbourng  “ Ge u rSttsi:1 INaWoyr ki ng to Diagnose ProblirsimeDeferse Caused E
June 18, 2020 ;NaM&nsuarellf REcerit EMAES Fault Was Equipment or Procedure Problem, But

Workaround Has Been ValidatedJSNI NewsJune 19, 2020.

54 The CEC system permits data from sensors on multiple ships to be fused together, so as to improve radar tracking
and target engagement.

The SEWIP system i s-shipalectrolawarfaresysteime w s ur face
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 During t28 missik firmaopearatiahdl test @DTS[self-defense test ship]
the system demonstrated good tracking performafttes targets by MFRnulti-function
radar]and CEC, and good engagemsuapport by the SSDfhip selfdefense system]
MK 2 Mod 6 element, whichcorrectly provided scheduling and weapon assignments.
SEWIP Block 2 emitter reporting interfered with optinealgagements against threats.
Several problems contributead the failure of some ESSMs and RAMs to destroy their
intended targets.

* Results of 1ive test iGVYN 78chastimpiteceselitefénse o date indi
capability against ASCManti-ship cruise missilesurrogates, but several challenges
persist with respecttothef f i cacy of the ship’s combat system.

« P o s toughSSE 11, BBR demonstrated a méare between operational mission
failures (MTBOMF) of100 hours, below the requirement of 339 hours.

« Preliminary [enterpriselair surveilldnceFas&Harly developmental

testing indicate that electiragnetic interference, trackingerformance, electronic

protection, and power complian@sting are focal areas for ongoing system developmental

work and improvements. Until operationally relevastiability data are supplied to

DOT&E, system reliabilityr e ma i ns a si gni ficant risk area for 1
system integration remains untested.

* Planned operational t econtinuetolde delayed orGawveN 78 ¢ o mba't
been canceled. In the 20@@&pstone Enterprise Air Warfare Ship Sefeng TEMP the

Navy planned to leverage commonality betweenDbBs 1000[destroyerJand CVN 78

combat systems to reduce ttiember of operational test events conducted on each ship.

However, subsequent changes to the DDG 1000 cosysé¢m reduced commonglit

between the two ships amegated the ability to leverage testing and resources abess

two combat systems.

. DOT&E recognizes t hat prdgram i€ reddureiniited Ai r Warfare
because the Enterprise AWarfare approach was not executatile to the divergenacaf

the DDG 1000 and CVN 78 combat systems. DOT&deepts this limitation expecting

that the Navy will plan andxecute an adequate air warfare test program for CVNI®.

CVN 79 test campaign is also intended to infd@viN 78 combatsystem performance

once it is retrofittedvith planned changes.

SGR

« CVN 78 is unl i k[sotig generation ratdgurementThe targetS G R
threshold is based on unrealistic assumptiorguding fair weather and unlimited
visibility, andthataircraft emergencies, failures of shipboard equipnm&if maneuvers,

and manning shortfalls will not affedlight operations. During the 2013 operational
assessmenfDOTE&E conducted an analysis of past aircraft cardperations in major
conflicts. The analysis concludes thhe CVN 78 SGR threshold requirement is well
abovehistorical levels.

* DOT&E plans to asses $OT&EONcofparingittatfeS&Rna nce during
requirement, as wells to the demonstrated performance of thmifd-classcarriers.

* Poor reliability of key on@MWNt7&aauld caukeaat s upport s
cascading series of delays duritg i ght operations that would affect
generate sorties. The poor or unknown reliability @fsttritical subsystems represents

the most risk to the success@dmpletion of CVN 78 IOT&E.

56 The use of the wordnterprisein this contekxis not a reference to the name of G8E; it is instead a reference to
the surface ship community, or enterprise. The use term in
the radar on multiple ship classes within the community.
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Manning

* Reduced manning r e quCVYNe78 dhetbarthingcapacityist he desi gn
4,660, or 1,100 fewethan Nimitzclass carriers. Based on currenpegtedmanning, the

berthing capacity for officers and enlistaidll be exceeded with some variability in the

estimateslepending on the specific scenario examined.

Electromagnetic Compatibility

. Devel opment al testing i ¢&cadiationfhazardl andi gni fi cant
interference problems. The Naimplemented some mitigation measures and conducted

follow-on characterization testing during ISEs, but sooperational limitations and

restrictions are expected persist into IOT&E and deploymenth& Navy will need to

develop capability assessments at differing levels of syatamn order for commanders

to make informed decisions eystem employment.

Live Fire Test & Evaluation

e In FY20, the Navy c ont tesingef@VNw8 corhponeriiss s hock qual

to support the survivabilitgvaluation of CVN 78 to underwater threat engageménis.
to scarcity of test assets, some components and syéegnsDBR) will not be shock
qualified before the FSS[full -ship shock trial]

* Ad e upaaf M&S[modeling and simulationp the vulnerability evaluation dhe
ship against underwater threats is at risk. Challeng#s the Navy Enhanced Sierra
Mechanics M&S toolprompted the Navy to switch back to the Dynamic Systems
Mechanics Advanced i®ulation M&S tool to completehe vulnerability assessment
report. While necessary, tleange will require additional verification and validation to
ensure the credibility of the survivability evaluation.

Recommendations
The Navy should:

1. Continue t@haracterize the electromagnetic environnoemboard CVN 78 and develop
operating procedurge maximize system effectiveness and maintain safetyapplicable,
the Navy should use the lessons learned 1@ 78 to inform design modifications for
CVN 79andfuture carriers.

2. Implement the required software changes to multphlabat system elements to allow
cueing from externasources necessary to conduct one of the two remaBINES test
events.

3. Conduct both remaining SDTS combat system testief@mCVN 78.

4. Correct the cause of combat system failures that IEG&Ms and RAMs missing their
intended targets, artemonstrate the correction in a future phase of operatiesiitg.

5. Fund the CVN 78 lead ship combat system operatitesting and the M&S suite
required to support assessmenttlid CVN 78 PRA[probability of raid annihilatiorf]
requirement.

6. Conduct an operational assessment of EASRalops Island, Virginia. This testing

should evaluat€ AS R’ s ¢ ont r i b ufic dontral @andst eol ft-hdee faeinrs et rnaifs s i ons ,

as well as provide an eadgsessment of electromagnetic interference and radietzand
concerns.

S"PRAis

a measurement of the ship’s ability to defeat (1. e.

enemy antiship missiles.
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7. Update TEMP 1610 to include cybersecurity testingc®N 78 and CVN 79 testing
driven by the changestotBhip s combat system, including the intr

8. Complete validation of the M&S tools supporting thET&E [live-fire test and
evaluation] assessment, including comparison of the FSST dataelevant M&S
predictions.

9. Continue to improvavailability and reliability for EMALSAAG, DBR, and AWE®

Junel@AAReport

AJunelGANO2 retploe t2021 e &i tainammadf r@HO®rt assessing
weapon acqui-ssttattchaed pfrod g roawvmsn g :

Technology Maturity, Design Stability, and Production Readiness

Alt hough Navy officials report that the program’s
challenges persist with using these technologies and demonstrating their reliability. For

example, as of October 2020, the N#naygl certified only six of the 11 elevators to operate

on the ship. Further, according to Navy officials, while six elevators are currently

operational-three Upper Stage, one utility elevator, and two Lower Stamdy the two

Lower Stage elevators are capmof delivering munitions to the main deck. The Navy is

working with the shipbuilder to complete the five remaining elevatais Lower Stage

units—by the spring of 2021. The Navy plans to begin testing at adasdd site in early

2022—following a oneyear delay due to contract issues o assess t he elevator
performance and reliability. With units already operating on CVN 78, any changes to the

elevators resulting from laddased testing are likely to be costly and ticomsuming for

the Fordclass prgram.

The Navy also continues to struggle with achieving the reliability of the electromagnetic
aircraft launch system (EMALS) and Arresting Gear (AAG) in support of its requirement
to rapidly deploy aircraft. The Navy is conducting shipboard testing piejitares for
operational testing to begin in the summer of 2022. However, if these systems do not
reliably function during this test phase, CVN 78 may not be able to demonstrate it can
rapidly deploy aircraft. The Navy also does not expect EMALS and AA@tnonstrate

their required reliability until after CVN 78 has begun deploying to the fleet.

Since 2013, we have identified concerns with the Ford Class test schedule, which have
been borne out as the start of operational testing has now been delayed byears to

a planned date of August 2022. Most recently, program officials confirmed that the lead
ship (CVN 78) will reach initial capability in July 20234 months later than they reported

last year—to align with the completion of posielivery testilg. The Navy will declare

initial capability without demonstrating capability or performance through successful
operational testing, missing an opportunity to determine whether the ship is capable of
conducting mission operations. The Navy plans to compigterational testing in
November 2023.

Further, the 2013 test and evaluation master plan is no longer current and program officials

told us they anticipate sending the revised plan for Navy leadership review in early 2021.

Without an approved testplan,wea nnot comment on the Navy’s test e
current areas of technical risk inform the plan. We found past test plans to be optimistic,

with little margin for delays. Program officials stated that test plan revisions are not

delaying any requiretesting.

Software and Cybersecurity

58 Department of Defense, Director, Operational Test & Evaluafi¥2®0 Annual ReportJanuary 2021,
pp.137-139.
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Separate program offices manage software devel
technologies. The CVN 78 program is scheduled to complete an evaluation for potential

cybersecurity vulnerabilities connected with section 1@4f7the National Defense

Authorization Act for Fiscal Year 2016 in May 2022.

Other Program Issues

The lead ship (CVN 78) cost cap is currently $13.2 billion, more than $2.7 billion higher

than its initial cap. Program officials do not believe they will nadditional funding to

correct deficiencies found in CVN 78’s acceptance
is completed, the risk of discovering more costly deficiencies persists.

The Navy is unlikely to obtain planned cost savings on CVN 79 dueviera factors.

CVN 79 is 74 percent complete, but as of June 2020, ship construction is lagging behind

cost saving goals. Further, accordi-l®g to program
pandemic mitigations also reduced construction efficiency. @ffichlso explained that

the Navy is making additional changes for CVN 79, including integratia§ &rcraft and

adjusting to a new singlehase delivery schedule, but has yet to assess how these factors

will affect cost and schedule. The Navy reporteduaing fixedprice contracts for CVNs

80 and 81 in January 2019, which it expects to limit cost liability and incentivize

shipbuilder performance. The Navy made optimistic assumptions that thishtpo

contract will save over $4 billion. We previouslyeept e d t hat t he Navy’s own ¢ oO0s
showed that CVNs 80 and 81 have a high likelihood of cost overruns, which aligns with

our findings on CVN 78 and CVN 79 cost growth.

Program Office Comments

We provided a draft of this assessment to the progranedtficreview and comment. The

program office provided technical comments, which we incorporated where appropriate.

The program office stated that CVN 78 has complet
delivery test schedule. It added that during this ti@¥N 78 recorded nearly 6,400 aircraft

launches and recoveries. According to the program office, the ship completed carrier

qualification for over 400 aviators and cleared 99 percent of discrepancies from its

acceptance trials. The program office noteat t6VN 78 broke records for number of

aircraft landings in one day and for consecutive days at sea. Additionally, the program

office stated that CVN 80 will start construction in February 2022. Lastly, the program

office reported that COVIEL9 continues taffect construction performanég.

Legislative AB2tivity for FY20

Summary of CongressyiZdhahdiAcg i Reaguoast

Tabd4sen mmar i z eiso ncaoln garcetsis@Wpromc utrltane R Y2 @ unding requc
CVN 8 progr am.

59 Government Accountability OfficéVeapon Systems Annual Assessment[:] Updated Program Oversight Approach
Needed GAO-21-222, June 2021, p. 169.
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Table 4. Congressional Action on FY20 22 Procurement Funding Request
(Millions of dollars, rounded to nearest tenth

Authorization Appropriation
Request  HASC SASC Conf. HAC SAC Conf.
CVN-78 0 0 0 0
CVN-79 291.0 291.0 291.0 291.0
CVN-80 1,068.7 1,062.2 1,068.7 1,062.2
CVN-81 1,299.8 1,287.7 1,299.8 1,287.7
Total above 2,659.5 2,640.9 2,659.5 2,640.9

Source: Table preparedby CRSas ed on Rédwgebssbmissiol, @ommittee and conference
reports, and explanatory statements on F22MNational Defense Authorization Act and FYZ0DOD
Appropriations Act.

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

FY2022 National Def enHs.eR.A/&t305807 9 2at i on

House

The House Armed Ser vi cHe sRe@alndmBifltltSe ld @B dipt so nr e por
H. R. ,43%8@ ommended the funding ITeawdThes hown in t]
recommended reductioBOofP86gpami Theonasor CVN

recommended reducti on -80lf i$PIr26.gdr0a5Sm idPedcPBré/gdans ef or C V1

Senat e

The Senate Ar med Ser viSc.eRse pBodmfinil§& pteeg mienr 122X [rleepg
day, Septemb&r 2T7TP2cdDMmInbtnhded] s hehdwndimgt he v8 AS(
col unm bd. fe

Sectioff. 1 akIpor ttehde bcyo mmi tt ee states

SEC. 136. ACQUISITION, MODERNIZATION, AND SUSTAINMENT PLAN FOR
CARRIER AIR WINGS.

(a) PLAN REQUIRED-—Not later than February 1, 2022, the Secretary of the Navy shall
submit to the congressional defense committeesyeabacquisitionmnodernization, and
sustainment plan for the carrier air wings of the Navy.

(b) ELEMENTS—The plan required by subsection (a) shall include the following:

(1) An assessment of how well the capabilities and composition of the carrier air wings
meet the regeements of the National Defense Strategy and a plan to address known
shortfalls such as with respect to tanker capacity and strike fighter range.

(2) An identification of the role of autonomous aircraft, including the-i#%aircraft, and
other potentialdture capabilities and platforms in future carrier air wings.

(3) An assessment of whether nine carrier air wings is the correct force structure,
considering—

(A) whether the composition of aircraft and squadrons within a carrier air wing as of the
date orwhich the plan is submitted is adequate; and
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(B) whether ten carrier air wings, the minimum number to be maintained under section
8062(e) of title 10, United States Code, aftee earlier of the two dates referred to in
subparagraphs (A) and (B) of paragh (1) ofsuch section, is adequate.

(4) An identification of the appropriate modernization plan to maximize operational use of
platforms in existence as of the date on which the répsttbmitted, particularly the EA

18G aircraft andhe E-2D aircraft by leveraging available technologies such as Next
Generation Jammer.

Regarding S.eRetp-Bomt HB® s

S .

Acquisition, modernization, and sustainment plan for carier air wings (sec. 136)

The committee recommends a provision that would require the Navy to develegearls
acquisition, modernization, and sustainment plan for the entire carrier air wing (CVW),
building off the requirement in the William M. (Mac) Thtrerry National Defense
Authorization Act for Fiscal Year 202P¢blicLaw 116-283) to produce a fighter force
structure acquisition strategy. The provision would require the Secretary of the Navy to
provide the plan to the congressional defense committeelater than February 1, 2022.

In order to meet the challenges of great
must have the right capabilities and sufficient aircraft inventories. Although smaller scale
efforts have looked at components ok tiKVW, such as fighter force structure, a
comprehensive plan based on current and projected requirements is necessary to maintain
U.S. naval air superiority. The plan should:

(1) Assess how well CVW capabilities and composition meet National Defense
Strateyy requirements, and plan to address known shortfalls such as tanker capacity
and strike fighter range;

(2) Identify the role of autonomous aircraft in future CVWSs, to include the-2&Qut
also consider other potential future capabilities and platforms;

(3) Assess whether nine CVWs is the correct force structure;

(4) Consider whether the current composition of aircraft and squadrons within a CVW
is adequate;

(5) Consider whether 10 CVWs, the current legal requirement to be achieved by
October 1, 2025, undsection 8062 of title 10, United States Code, is adequate; and

(6) Identify the appropriate modernization plan to maximize operational use of current
platforms, particularly the EAL8G and E2D, by leveraging available technologies
such as the Next Gerasgion Jammer. (Page 8)

RepBalbkb7 statddede¢mphasis a
Submarine industrial base development

The budget request included $1.6 billion in line number&hgpbuilding and Conversion,
Navy (SCN), for advance procurement for the Colundtéss submarine program.

The nuclear shipbuilding industrial base continues to struggle to support the increased
demand associated with t hdisp¥esentg Significdnurisku r e
to the Columbieclass submarine, the Virginidass submarine with Virginia Payload
Module, andaircraft carrier programs . It is critical to further develop existing industrial
capacity and qualify new suppliers now, in adwan€the increased demand.

The committee believes additional funding is needed to increase capacity, qualify new
suppliers, add resiliency and create competition for critical components, and identify points
in the supply chain where shortfalls exist.
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Therdore, the committee recommends an increase of $130.0 million in line number 2 of
SCN for submarine industrial base supplier development efforts. (Page 15)

FY2022 DOD Approbp.rR.aYddonxs Act (

House

The House Appropriati dlnRe @8 tnfil 4J7ueley, IHSnR .12t0s2 Ir)e poonr
4432recommended the funding Tab4e®hse srheocvonmmenn dtehde
reduction of $6.5 millioh0idMBpforucememitudtuinadn ng
while the recommended r e duSclt iidnu foofma$tli2c. OcdaSr rmielrl i
landing syst’ent Seitni rBITy2 Sthoxrrnmefeddi ¢ contr ol system ea
($4. 173 Pmidl&)5i on) . (

H. Rep®8 & tlalt7e s

CVN-81 ELECTROMAGNETIC AIRCRAFT LAUNCHING SYSTEM AND
ADVANCED ARRESTING GEAR ACQUISTION STRATEGY

The Committee 15 concerned by the continued del:
acquisition strategy for the Electromagnetic Aircraft Launching System and Advanced
Arresting Gear for CVN81. The National Defense Authorization Act for Fis¢ahlr 2018
authorized a dudhull buy which allowed for equipment and shipsets to be procured earlier

in the acquisition of CVN80 and CVN81, with a goal of realizing significant savings.
However, the thregear delay in approving an acquisition strategyl contracting for

these main mission components of the carrier is causing a disruption to the production and
manufacturing processes of these essential components, impacting the construction and
increasing the cost growth of C¥R1. The Committee encoges the Secretary of the

Navy to prioritize consideration and approval of an acquisition strategy to procure these
components. (Page 186)

0See also Ant NavnGontractopFumes Over,Slow Award on System Scorned by TrilBlgpmberg
July 13, 2021.
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Appendix. Background | nf ofrShatpi on o
Bl ock Buy-80oman@gICVN

This appe naddidxi tipiaraedsapelm arrsmmadt itohn eothw g bl ock buy cont
CVMO0O and&ICVN

The option for -78r cadwmrsisn g atr-whic@ ¥NIlumale rdb my towon t r a ¢
been discussed in t hi®InCRS rrleipeorr ty esairnsc, e tAhper idli s2c(
tdh option of wusing a bl oe/lO hmy CCoViNt 1 amar e omre pa mtc
year s, interest among policymakers focused on tl
procur i-8n0g aCnVéN 1C VN

On March hle9 ,Na2Wyl 8r,e ltemspposalrdgREByr gtf@n I n

Industries/ Newport Nerwesg aSrhdii-pnbgn pal 8t iwyog o € HE b

CVMO0O and&8I1ICVM March 20, 2018, Navy News S
The Navy released a CVN 80/81 twhip buyRequest for Proposal (RFP) to Huntington

Ingalls Industries-Newport News Shipbuilding (FINNS) March 19 to further define the
cost savings achievable with a twhip buy.

galls
M NEK ) nc
er viece

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.

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

to combine the CVN 80 and CVN 81 proeurents to better achieve the Departrigent

objectives of building a more lethal force with greater performance and affordalsititst,

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

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

shipbuilding industry and government must demonstrate. The Navy is requesting a

proposal from HUNNS in order to evaluate whetherwea achi eve significant sav

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

Section 121(a)(2) of the John S. Mc Cain National
(H. R. /PS5 4L1-3 3lAfS Augus't 1 8 ¢tdh2e0 IN8 )D YhDn aderfiitcteerr t a i n

certifications t-®%]l Coomgtrthkes sextotadgS8&INDODct for
provided the regquDeedmbert3fjc20618n On January 3

61See t he s e PatentialTwesShipBlock Buydn CYN79andCVN8G” in the April 4, 2012, v
CRS Report RS20648lavy Ford (CVN78) Class Aircraft Carrier Program: Backgrouraahd Issues for Congressy

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

CVN-81.

2Naval Sea Systems Command Public AfafrariiresNavyRiEMBaMdigh See ks Sa v
20, 2018. See also Megan Eckstein, “UPDAT®EaD:r iNearv yBu yNe’wp or t
USNI NewsMarch 19, 2018.
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announced that -$hipptixzwdndhednad itveo (firm target
CVMO0O and ICIMIN / RNS

Tkt wohi p cfoort &d/cNta n &8 kCaViN be vi e we d tarsh eat abulsoec k buy
the two ships are beingC¥dolc uwaesd pirno cduirfefde rienn tF Yf2i
CVM I shown ins thR¥2N2@&ybudagsetasubmp spi)dthreed in F
Navsy previshuy tawocr aft ccaurrrrieedr ipnr oFcYil29e8mBa d(tfso ro cC V]
CVN 3) and FYI1-988afné&cdc CHWNM tthwos eecaarsleise,r however,
the two ships were fully fuamaell sevfi tcalsis mmpa es i ngl e
t wohip purchase t(oakpirno,c ufroiracgt atawsop hWifragcikn isau b mar i ne
DD& 1 class destroyers intwolRipeml dadsocmtdyay¢cta.re . ,r
spanning the procurement of end items procured a

Compar e d’setsot iDnfalx e -st bhiapt btlhoec k whou y8 Oc oanntdd hCcMN f or C V]
would produce savings of $3.9 billion (as measur

December 2017 Navy D@D isnteastsh sc adlkep amtath'yymsti s9gf, De f e
Of fice of Cost Assessment and Program Evaluati on
of Savings hfipr prloe urwanent and forec¥sar savings
[dollars]), or aphhe xpmiamearly dinf fpeethenpneCsAPEe tamad 1
estimates of savings are °®ann dGopvreordnuncetnitd®F ucrhnainsghee ¢
Within the total estimated combined reduction 1in
$1.6 billidmrind shen ragqati pme n

A NovemblROD 2ptb8 tConhbatswas submitted’sas an attac
December 31, 2018, certification stated the foll
t he-sthwegp contract

The CVN 80 and CVN 81 twship buy expands anidnproves upon the affordability
initiatives identified in the Annual 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 mofieiexit workspace
environment, reduction in the number of superfiftand facility investments which
improve the shipbuilder trade effectiveness. A-stip buy assumes four years between

633e¢e Office of the Navy Chief of Information, “Navy Awards
Sevi ce, Januvary 31, 2019; Me g a n-CaRierCentractitolNgwpdrtlNBWB A T E D : Navy Aw
ShipbuUSNINewg , Panuary 31, 2019; Mar cus -Céfder GrgeeinThreer , “US Navy
De ¢ a defense’Onelanuary 31, 2019; DavidB.a r t e r , “US Navy Signs Mammoth Contra
Ingalls for TwobefeAseNews alfan LCary ixlk,s,2°019; Rich Abott, “Navy /

Two Car r Detemse Baiyfebruary 1, 2019.

64 For more on block buy contractinggeCRS Report R4190%/ultiyear Procurement (MYP) and Block Buy
Contracting in Defense Acquisition: Background and Issues for Condrng$®nald O'Rourke

65 Governmenfurnished equipment (GFE) éxjuipment that the governmemirchases from supplier firms and then
provides to the shipbuildeof incorporation into the ships.

66 Department of Defens&€ORD Class Aircraft Carrier Certification, CVN 80 and CVN 81 Two Ship Procurement
Authority, as Requed by Section 121(b) of the John S. McCain National Defense Authorization Act for Fiscal Year
2019 f.L. 115232, November 2018, pp-8.

’Rich Abott, “WNhyyBiAlwlirds IHdDefEnge Dailykebroaryd, 2018 Contratior
furnished equipment (CFE) &uipment thathe contractor (in this casd]lI/NNS) purchases from supplier firms for
incorporation into the ships.

68 A superlift is theuse of a cane 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 shogevel and
assemblylevel production efficiencies than two singlhip buys.

Procuring two ships to a single technical baseline reduces the requirement for engineering
labor hours when compared to singlep estimates. The ability to rollover pradion

support engineering and planning products maximizes savings 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 perce
reduction in construction support engineering hours on CVN 81 and greater than 18 percent
reduction in production support and planning hours compared to single ship procurements.

The twoship procurement strategy allows for serial production opporésitiat promote
tangible learning and reduced shop and machinggsétnes. 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 sugision, services and support costs.
The result of these efficiencies is a production +thaars step down that is equivalent to
an 82 percent learning curve since CVN 79.

Key to achieving these production efficiencies is Integrated Digital Shipbuildirg).(iD

The Navy Research, Development, Test, and Evaluation (RDT&E) and the shipbuidder
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 beitsfof this
approach. The ability to immediately use the capability 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 fhanrs reduction foover seven percent
based on iDS efficiencies. Contractual authority 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 prorefiteiencies through earlier
ordering, single negotiations, vendor quotes, and cross program purchase orders. These
efficiencies are expected to reduce material costs by about six percent more when
compared to singiship estimates. Improved material mamagnt and flexibility will
prevent costly production delays. Furthermore, this provides stability within the nuclear
industrial base, deasking the COLUMBIA and VIRGINIA Class programs. The twhip

buy would provide economic stability to approximately) B0 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 minimizenfiguration 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 opportunity to negotiate economic
order quantity savings and achieve cross program savings when compared tshéngle
estimate$?

An April 16, 2018, press report stated the follo

If the Navy deides to buy aircraft carriers CVBO and 81 together, Newport News
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
reportes last week.

69 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 J8hiMcCain 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 carriers together 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 fivgyear centers for recent carrier asifion, Newport News Shipbuilding
President Jennifer Boykin told reporters.

Boykin said the c¢closer ship construction c
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
Le a gue Ais Sp&e 2018 symposium. That workforce stability contributes to an
expected $1.6 billioninsavingsonthetwaa r r i er buy from Newpor:t
portion of the work alone, not including governmémnished equipment....

Boykin said four mairthings contribute to the expected $1.6 billion in savings from the
twocarrier buy. First, “1f you don’t have t
that represents savings.”

enter s

Ne ws Sh

he work

Second, “1f you Dbuy two at onceqducamtwo engineering

technical baselines, two sets of technical products; they only have to produce one, and the

applicability is to both, so there’s savings ther

build plan of how we plan to build the ship, the planning oigion only has to put out
one plan and the applicability is to both,

The third savings is a value of money over time issue, she said, and fourth is economic
order quantity savings throughout the entire supply cHain.
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®Me g a n E cNewporiNews ,Would Save $1.6 Billion, Maintahtable Workforce of 25,000 Under 2 Proposed
Carrier Buy USNINews Apr il 16, 201 8. See also Rich Abott, “
G F E Defense DailyApril 11, 2018: 1611.

"L For more on the LCS block buy contracts, &S R@ort RL33741Navy Littoral Combat Ship (LCS) Program:
Background and Issues for Congrelsg Ronald O'Rourke

Congressional Research Service 36

be noted, however, that there ifusy no sta
t can cover, and that the LCS block buy
ocured in a seventh year. TbrsypPBeamd t he
, raises the posstiobiplriotcyu roef tuhsrieneg aai rbcl roacfk

e t wo L

- N -

ear sb | wecr
ysehairps  (

hird shi2p 2pdr)o cour eed gilini rFg¥ a s i pwi t h
e third ship procured in FY2025).

deart ear t
he off s
rcraft

se to changing strcatbdiel o badgeeatgrciroc

HI I Sees



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

Aut hor |l nf or mati on

Ronald O'Rourke
Specialist in Naval Affairs

Di scl ai mer

This document wagrepared by the Congressional Research Service (CRS). CRS serves as nonpartisan

shared staff to congressional committees and Members of Congress. It operates solely at the behest of and

under the direction of Congress. Information in a CRS Report shoulaerrelied upon for purposes other

than public understanding of information that has been provided by CRS to Members of Congress in
connection with CRS’s institutional role. CRS Reports
subject to copyght protection in the United States. Any CRS Report may be reproduced and distributed in

its entirety without permission from CRS. However, as a CRS Report may include copyrighted images or

material from a third party, you may need to obtain the permissgithe copyright holder if you wish to

copy or otherwise use copyrighted material.

Congressional Research Service RS20643 - VERSIORG6- UPDATED 37



