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Navy DDG-51 and DDG-1000 Destroyer Programs: Background and Issues for Congress

Summary

ThNa vlye gparnocur i ng Ar 1-81 pyhcBasked¢ DDGoyers, also k
destriolyelrs8 andt a7lh aovfe & een pr ¥xQi,r eidn dtlhwodbdiueggdg F
FY2NEBrom FY1989 thDDGHigh WYR 0i0spmr mgeaudrnetadif t &t v t o
fevshipsSipFa2Oylddatry. have been procured in annual
ships per year.

DD@ lasr e bei nign pk ¥E2¥Y02r082d®2 wunder a multiyear procur
that Congress approved ’‘saFsY2palr8t boufd distt s.p raldchtGi roend oinn
FY2017 and subsequent yealtkhed rFeldibgehwtip mliclblui [ t t o
incorporates a new andSPa¥o rreadcaarppabl e radar callecd

The Nawyoposed FY2022 budgeotn er eBguGeisnt sF ¥ 2h0e2 2p,r o c u
rat hetrhitewha#dDGhatcaddae d YROR22t hadé&¥XAQ0R2-5DDG

MYP coanntdhatpwejpected for aFv2 OF2YZ2 Ownld ebru dtgheet N u b mi
A key 1ssue for -Clonpgrekb®¥2 0fi2oe2rnitsh ewhDeDtGher t o fund
of one& IDDG wor1 DDGor s ome o tShlesr (nsuuncbhe ra so fz eDDG or t

When procured at a -5 hg ercooufgBhitlwh Ipiclr]l iyem re a DD.G Due
reduced productitohatcwonwimd escodr sztala& production
the onSl DDdGguested for procurement i7mi FY20622 has
(1 .e.., abolUnd8&2. #sh bpNadpppsndhd dE¥YEWE 2r e qu&slt ed DDG
wo ulcde irvee $384. O9yanad | Eooanami or@moder—aQutaynpe toyf ( E O
advance procurement (AP) funding thayteaorccurs unc
EOQ funding inte pcopuontd FKEO0tRhdev bruedigheithh ireggfBu e s t s
million (i.e.neceaboampBet & teisttlismmitped procur ement
$2, 2Mill.1 i on.’s Tphreo Nasveyd FY2022 budget -abso reques
complete funding to $pdy P oionc aporeido rg ryoevatrhs ,o0 nb rDIh(x i
amount of procurement fSuln dpirnogg 2r@Buputéot i ed for et he
about $2.1 billion)

iy

Procuring lomeathRG -Shaninwd¥YDDG2 would prevent t
ful fillingntibte foibd alg ay stRoY2slb2fi2-5%MRMYPY 2codnvtyr a c t .
officials sttahe Nhay woulBdBeremd dhg DnlpD@Fdat he
shipbuilders (unless wehrexr eNaawvhy aann da g rheece nsehni tp btuoi 1adma
t ex mo MYtRrhoent r act )

Navy officials have stated tShla tr artehqgue sbthiamg tpwroo cDu
was an afnftarmrsdaalemelaintsy of hel ping the Navy remain
while meeting fundingmsPeodurfamrg aSls eircno NEdYW2DIDRERr oigsr
the namdteerm on’st Fe&Y2MN&22y Unf unde d—tPhrel osise rtlviiescste Ioif's t
programs it woulidn pFrYe2f(eXi2 a dnddib tmigd nwaeld efdut o b e c o me

The UPL sroetesnghSaltso prDaDtGh e r -5Stlh aamm ofwe2 0BG e quir e
additional $1,659.2imhlbpbdmin@ii nfigh.a,t afbiogwtr e$ 1i.s”
cost of -5tHteh es esccoceddis dDIIWId@G ur e ment cos0t would b
lion. Addisg ,t hheo wseeveean d ewddfdiGmla oreeddruecnee ntth ec o st o
i
h

o — o

fi-sbtddDdDGt o the resulting increased product
619l Rs ot mMeitnecthease in shipbuilding funding t
BDDGE rather -5tltham ofnYe2 0RD2G

o -
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Navy DDG-51 and DDG-1000 Destroyer Programs: Background and Issues for Congress

Introduction

This report presents background 1nformat10n and
Navsy Arl ei gh -5Bluyr kaen d( ucintv@ 0 ) ¢ DDG ddherdDygey prog
began pbbBb@&umrsianlgs o known as Aeglstaiteasltra)fye?f% hdawne
been procured thr owipgh FYRWOEINa viyn cplruodctmdge Gl three

class destrdwedd PpilmmldY 201000 7f ur t he ]l Op0rOosc.cur e ment of

The Nawyoposed FY2022 budget 1 e5qlueisnt sF ¥2hOe2 2p,r oc u
rather tha# Iltshe htawo aBRNGO022]eddecdbY2RE2FDPDGI 8

mul tiyear MYDbccounrternaecntt, (and that wer Napsyojected f
FY2021 budgePtr oscuubrminsgs iad hs.ei cno nFdY 2R &0 miet mbre ro n

the WakF¥2022 Unfunded—tPhe osisa rtlviiescste loifs tpr (0gh la)ms 1 t
prefer to be funded in FY2022, i A kedydiitsisomea [ f ofrur
Congress fS5olr ptrloegrldmG het H¥2029% tfsmnd the procurem

51, t wolsDDGor s ome o tShlesr (nsuuntbhe ra so fz eDIG or t hree )
Ot her i1Gosnugerse sfsorNawfYetrtnrthéetolfogodhrge surface co
(or LSCs, meaning acndwiws ¢ the a&Nmd yd pstopopserss t o tr a:
from now from pSdoutompntocafi elnPB@G@Gt of a success or
devel opment ¢ alelceids itohnes DiDhGa(dX )Ctomegsr @@ 6 ik sl smacdkse s
substantialapya baiflfietcite sNaavryd cfunding requirements,
industrial base.

For more on the OPG(KX) pbooNavaymFDDBGEG¥nheNaxt on
Destroyer ProgramesBhaoakgConyg Reoaaddl ©5S Rour ke

Background

Na vsy F oorficaer ge Surfacd LGCLCmbPatants

LS @e fiitni on

Decadetshea gbavsywesersonsiderably 1 artdgeesrt raonyde rnso.r ¢
In the Wenkd WWdwethlNga,vsy c rducissiegin g dbreemanla 1 1 er
whiiltes ddetsii@uegrdrecmanlea g As ai meees utlhth his& 8 bse e n
s ubs toavnetrilaalp i n s o Za& Wy nadr wiasparms land'sndeet royers. |
Zumwal t-1 IDDGl ass destroyer d.,artighearf atc’dt e c ey ecrosn.s)i d

I part f or, tthhies oNvaevatysobamirtiss s e r s acnod 1deeest tarvogybeyr s

surface ¢(oBfadimdt snguishes thessmalkdhumpfsade om t he
combat ant st (eSStCesr)m t he Navy nowsufesgapesgfbhitcto
Combat Ships (LCSs), min®hWNabsyf ama-yadrB3d, and pat
shipbuilding plan, f'so rs wrxfaanpsl et o tgbr aoluS & $ tahned NaSvGs

1 The Navy sometimes also uses the t&mr-Des(an abbreviation of cruiset e s t r oyer, pdendunced “crew
refer collectively to its cruisers and destroyers.
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LSC Force Level as of End of FY2020

he end ®LESEY¥2@20, sthligpdNaePuiding 22 Ticond
l a¢68 cPIWGss,e rasn,d one-l T thwatt ag§ ODGestroyer .
Current anduPamtrenflLidLlvidr Go al

" UUUA DBQUEEN YT Ol® OB el B0l Owd iOw# IUwl Y hut

The Nawwrr4etvefogoal, released 1n December 2016

maintaining a fleet ofTh3eS 5SNasvhyi paanrdt mtehoet uldbeif n Pe T @ 4
(DOD) have been working since -s2h01p9l faooeddeegicead lo.p a

#1 E1 OEl UwNOuw! Yl YOw# OEUOI 6Q2u/wosolED@iuE w/ OU1 OUE
On December 9, 2020, the Tmwmp gA Dohivnpibsutirladtiinogn 1 e
document that called for a Navy with a more dist
manned ships and 143 to 242 large surface and ur
total of 382 to 446 mad nfeadr ai itpwt, a8l8 hadlfS€e cument ¢

) UOT whiA Qwl Y1 vOw# OEUOI OHaw! whHOU Bl OUI OUPEOQw-
OnJune 1,7, BR2d0amhi A i stratiomamgdeeNased shilphgil ding
thatsfemld Navy with a moree dins83t2riidimdgeni/e2d | eleit par ¢

and7 tbabkéa@ face anllVsu.n dWirtwhaitnert he total of 321 't
document chldéf 6dr’ta 65HthBSCs.

Compari Sanfafe CHmblhewalt Goal s

Tablceo mpa hes cfuorekceeg ® laflosr sur face combatants (i.e.,
large and medium unmanned surwiatckee wthip Implsad LUS
t ohpeot entd @ v e ffoagro aslusr f a cieh hceo mibuantea nlt7s, 202 1, and D
2020 ,r alnogneg Pbuyl dhng® documents.

2 Atotal of 27 CG47s (CGs 47 thnegh 73) were procured for the Navy between FY1978 and FY1988; the ships
entered service between 1983 and 1994. The first five ships in the class (CGs 47 through 51), which were built to an
earlier technical standard in certain respects, were judged Biatheto be too expensive to modernize and were
removed from service in 2062005, leaving 22 ships in operation (CGs 52 through 73).

3 For more on the 355hip forcelevel goal and the December 9, 2020, and June 17, 2021rdogg Navy
shipbuilding docurants, se€RS Report RL32665\avy Force Structure and Shipbuilding Plans: Background and
Issues for Congresbdy Ronald O'Rourke

“For more on the NaGRgRaportRR8407Navy Canstellation (FF&E2) Elass Frigate

Program: Background and Issues for CongrdéssRonald O'RourkeandCRS Report RL3374avy Littoral

Combat Ship (LCSProgram: Background and Issues for CongrdssRonald O'Rourke=or more on the LUSV and
MUSV programs, se€ERS Report R4575Navy Large Unmanned Surface and Undersea Vehicles: Background and
Issues forCongressby Ronald O'Rourke
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Table 1. Current and Potential Surface Combatant Force-Level Goals

Current force - December 9, June 17, 2021,
level goal within 2020, shipbuilding shipbuilding
355-ship plan document document
Large surface comb atants (LSCs i cruisers 104 73to 88 63 to 65
and destroyers)
Small surface combatants (S8Gsgates and 52 60 to 67 40to 45
Littoral Combat Ships
Subtotal: LSCs and SSCs 156 133 to 155 103 to 110
Large and Medium Unmanned Surface Vehicle 0 119 to 166 59 to 89
(LUSVs andlUSVs)

Source: Table prepared by CRS based on U.S.\Ndata
DDG51 Program

Overview

ThBD@ program was initiThe e fli e5alt twlaBsG Ipartoec ulr9e7d0 si n |
and entered.As eerovtiacle oifn 8179 SGhlave been procured thr
t hrough F ¥5210s0 5we rDe@Gp rroactwasetdof fi ve ships per year
they have betewdpomeut odt h fTechee sNmivpys dpiedr nyeta rp.r ocu
DD® ldduring the -HE¥XUAOH. FRINda § ¥Y2YV200p0r% c ur e d

three ZDuDneivaA Pcbl a[s s destroyers, whichTheeDBDGscusse
51 program is-ramaiafg tshd plbangdads tn,g ghmed PDIGms 1 n N
cldesne KNfavepmhueme r1 aa b yt shcilpass sseisncoef Wor 1 d War T1T1.

DD&Is(Fi gulmenkdi g @)m eneu kntiis sdieosnt swoiytehr an emphasis on ai
(which t het ada vayntriewfaerrfsa r e , e-woart eAr4 W)emaiand) d olplew at i ons
DD& 1s ,t hei KMa2v yTi c o@ @4e)r ocglaas(s @eraeaiesguspped with t]
combat system, an integrated ship combat system
defended4ZesuanidCODGonsequently are often referre
Ae gi soydeersst,r respectively, The Aoekiscsyvebm hasAbg
several timeMandD&rl st h(ea nyde aadls/shod vseo me cCaGpabi l ity f
condubkalilnigstic missile ®defense (BMD) operations.

Design Changes

The BMMHGEsign has been modified anTdheu pfdiartsetd 2p& r i o
DD&1s (DDGs 51 through 730)s.arlen cRYNT%X4 Fltilge t Na v
DD& 1 procurement t-1 tdhes iFdn,ghwhibd HhaabmBgeocr por at e d
inclutddédgtion of a helicopter Hdsgd DDGA t7dPt al of
through 122 7adndveDBG pr o2 ®1d6 .i nl F YA YOWH1 7, the Nay
DD&@ 1 procurement t50l tdhees iFglniggohwth olclhltnre®Dé&k new and

5 The program was initiatedith the aim of developing a surface combatant to replace older destroyers and cruisers
that were projected to retire in the 1990s. The BEIGvas conceived as an affordable complement tdithey y * s
Ticonderoga (C&17) class Aegis cruiserBor an early discussion of the DEE3 program, see Alva M. Bowen and
Ronal d O’ RoeSulr kaen,d “tDhDeG F u t LS. Nave lnstitdites Rroceedingiglay 1985: 176189.

6 For more on Navy BMD prograsnseeCRS Report RL33749\avy Aegis Ballistic Missile Defense (BMD) Program:
Background and Issues for Congrelsg Ronald O'Rourke
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capable raSIR¥ rmaddAd dotalmtadh eMi s si 1l e Defasnswe | Ra dar
associated chamrdes ttra ctalhe psowiPGa ntd2 S ooahdnlgi glyst,
except -fDFT @DPGnoted aboveslare to be Flight TTI1I

Figure 1.DDG -51 Class Destroyer

Source: Cropped version of photograph at Huntingtdnn g a | | s Delbedt BEck (DDGe149) Completes
Bui kdriels 6 February 26, 2020, accessed November 17, 2021,
https://newsroom.huntingtoningalls.com/file/delbgleickddg119builderstrials.

Multiyear Procurement ( MYP)

As part of 1t & aFcYt2i0ol 8C abmgdtghesets, Narvaynt ed t he Navy a
multiyear procuremenil M¥YPdnrcodatfactpfoecuDD@e nt
FY2022. This i5s]1 tMiYeP fepumuetrlh cBHG MYB contracts cov
DD&1ls procur¥d20da7F FWYFXQRO 62 anFdY2F0YWI119.9 8

Shi pbuilders, Combat System Lead, and Radar

DD&® lasre built by Gener al GID/yBlaWdifc sB/aBaht,h MEr, 0 na nWo r |
Huntington Ingalls Industries/Ingalls Shipbuildi
t heead contractor for the-5Aesgi sFs¢eyhs®tPeynr iimasrtya Irlaedda
for the Aegis s y=tlsins oma dFel ibgyh tR alyltlh eDpInG

Moder ni z atSeornviode IShhi ps

The Navy i se xmoskkBi@ngisz s(mghetb4 7 s ) os omaaisn tta mns $ hen
and -ecfofsetcti veness out to theOledaadr ofRS herdpomptrojrr
additional historical and5bapk@egoumd informatior

7 See CRS Report 9343,Navy DDG51 Destroyer Procurement Rate: ligs and Options for Congredsy Ronald
O’ R o yApril 25, 1994; out of print and available congressional clientdirectly from the authgr and CRS Report
80205, The Navy' s Pr opos e5d)ChssGedediMissilB Dastioger ProgranEAmparison With

Congressional Research Service 4
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Figure 2. DDG -51 Class Destroyer

Source: Cropped version olindatedphotographof USSJason Dunha(@DG-1 09) at o0oBath | ron Wor ks
accessed November 17, 2024t https://www.gd.com/oubusinesses/marirgystems/batiiron-works.

FY2022 Procurement Funding Request

The NawyoposbddEY¥2022quests the5Ilprionc uFrYe2nde2n2t, o f
rather tha# Itshe htawo na B NQGO022 ]l edddd YRR 2FDPDEGI 8

MYP contract, and that werespfFdpgédetledbutigetFY2b32
When pr oac uwraetde aotf t wol sp ecro syte arro,u ghhDGy $2. 0 billi on
reduced production economies of scale that woulc
t he on%l DiDe€Gguested for procurement i7n mA Y20 221 has
(i.e., about §$2.4 Dbillion).

Under tshepMNapgsed FY2022 bud-fé¢twotrhd omeer vquésSs

mi I 1 i o ny eianr pErcioonro mi ¢ Or der—aQutaynpel toyf (aEdOvQa)n cfeu npdri o
(AP) funding that torcklatks ngnddedmsap ORYF umadd ng 1int
account s tphreo pNoasveyd FY2022 budget requests the 71e
$2.0 billion) neesdeeds ttiomactoemd 1 pert cec wrheemesnhti pcost of

Navsy pr ofpYo2s0e2d2 budget also 1 etqouoensptlise t$ed 5f. u8n dminlg itoor

An EquaiCost Force Of Ticonderoga (G&/) Class Guided Missile Destroyers b y R o n a [Nbve@berRd,ur ke (
1984; out of print and ailable to congressional clients directly from the author).

8 For more on EOQ funding with MYP contracs&eCRS Report R41909/ultiyear Procurement (MYP) and Block
Buy Contracting in Defense Acquisition: Background and Issues for CongseRonald O'Rourke
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for cost gHdwthpbroeoubPd& in prior years, bringing
funding requeSteprdgmramhto DG, 062 . S) mi Il lion (1. e
ProcuringslomeathRG -HShaninwd¥YDDG2 would prevent t
fulfilling i1its obligat tFoYm2sO 2i2r5 DtDhWY Pf icrmoanlt ryaecatr. oNfa
of ficials state that as a resulltty tthe-5tNmev yDBWG ul
s hi pb%Uiulndleersss t he Navy and the shipbuilders were
terms of the MYP contract).
Navy officials have stated tShla tr artehqgue sbthiamg t pwroo cDu
was an aff aamrdaa bmelaintsy onfe ahse ]l ping the Navy remain
while meeting funding needs for oStlheirn NEa¥Y2y0 2p2r oigsr
t he namdbteerm on’st FeY2Na22y Unf unde d—tPhre ostse rtlviiescste loif s t
pragms it would prefer to be funded in FY2022, i
The UPL states t hSalts prraotchuerri-htgh at nmw ooFnED @GR NRG woul d r e
a additional $1,659.2 milliowmndiing.. ,Thaabto ufti ghulr. ¢’
b

cost of -5tthteh es esceocwddis dDIAWIdG@ ur e ment cost would

l1ion. Addi gl ,t theo wseeveeand widldG d reduce the esti:
fi-ybtdDDGt o the medwdttiimne domcmremisesd pf scal

659. 2 mi Inleiitnoenr ei ass e hiurs sthhiepbui lding funding t
PDDGE rather -5tltham ofnYe2 ORDR2G

[ ¢']

e
h

o -

DDG1000 Program

As noted &XeFOYiRNr0,9,i duwheg the Namg was not proc
51s, tihesNmavdured threlkdZumwallas ( DD&Gs t royers. Th
fmt her procu-t@th6at of DDG

DD@G 0 fa0rneu Intiis s i on swietsh romwyeari ginally intended e mp
fire supfPomrd NSFSH)i ons-shor kit Waotnaski ss(tie.net. ,winteha rt
mission orientation, thdeshgp WaS§mohegugnedallie¢ed
Gun Systemhe( AGStwso ef i rl S 5Sanmnleawnunncohcekalests r s t e d

guided projec tRalneg eccAllalmeddk t threo jJLomtgi 1 ¢ {4 BRDAP, pro
In November 2016, however, it was reported that
projectiles because t hec tpirlog ehlca & dr iusnet't tcw sat olfe a

In Decembent2@&htthatepodue dt o shifts in the intern:
resulting shifts in Navy missidffOfisedvd ] 1t be mihg s
from an eMFhS stios aom emphasis on surface strike,
surface ships and¥¥perhaps also land targets.

°See, for exampl e, Updded FleettGoowth Stymie®hy NavyBudgst ReqrddSNI News
May 28 (updated May 30), 2021.

10NSFS is the use of naval guns to provide fire supportiendiy forces operating ashore.

UChristopher P. Cavas, “New WeknsehNewNovemBer 6 206pSamm Ha ve No Bul
LaGrone, “Navy Planning on Not BuyiUBSNI NosNoeemieR7L.28F6; Rounds f o
Ben Guarino, “The Navy Called USS Zumwalt A Warship Batman
Ammo Is TooPii e y t dNadhington Po¥November 8, 2016.

2Megan Eckstein, “Ne s 0RebDq Fiorcaime o tn USNNuNersDEcBnibes 4, 20l k See

also Richard Abott, “Navy Will FDetense DalyDenembdbt201@®n Of fensi ve
David B. Larter, “The Navy’s Stealth Destroyefense t o Get New

Congressional Research Service 6
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Il Apri MagndO21, it was reported that the Navy ple:
and replaovertlihaainl wfuobrh ¢ ’'Na mhyywp e rGoommviecnt i onal Pr o mj
Strike (CPW)itmi asighal aDDGf0i@eldl ads ngs BPBES . on

For additional backgr-600068 p,nobsgeeppchnedns Xon t he DDC(

Surface Combatant Construction Indust:

Al 1l ca mdiessetrrpayecrusr ed since FYI1985amidilvie/ Ibnegeanl lbsui I t
Botof thygsedshhpweibtengfhbamilding larger surface

Navy surface combatants in recent ’syesalrisp has accoc
construction work adHdIfdwmhbaphasgmnutiHlddmtd wgh&d s (of
al so Ibduu amphibiousansghicmg teaons thl)e NWahvwey Gouarsfta cGu a r ¢
combatants are over hauled, HIelp/aliargoddl,hless n dJ. Boder ni
shipyards.

Lockheed Martin and Raytheon are generally consi
radar makers and combat system integi#Hhators. Loclk
combat system (the Aegis systefm)r, tvhldd@GRayt he on
combat system, the core of which is called the 1

(TS€CE. Lockheed Ihhh@d O &®snbarte sgfSttelmg and Rayt heon
the -DPDGcombat Loyxskthemd, Rhrydhmeoommpeamed Noa tbe t he
AMDR to be carriedSIlb.y Qnh eOcFtloibgehrt 1I0[,I 2DODIG3, t he N
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been a matter of concern in recent years, partic
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I ssues for Congress

Number o061PDGo Procure in FY2022

A key issue tihhae -WbhGpgroegrsanioirn FY2022 is whether
of on& 1DDG wor1 sDDGor s ome o tShlesr (nsuuntbhe ra so fz eDIG or t

News February 15, 2018.

BSee, for e xa myalyPlans B Fielch12 Hypersonic Missiles on Each Zumwalt Destroyer, Replacing

Gun DefenseDailly June 8, 202 NavyPlanasd¢oPackEsth RDGhDO0wjth 12Long-Range

HypersonicStrike Missiles Ihside Defense J une 8, 2 0 2ANQO: Hypersonit \WeaponsmateSea td*

Premiere on Zumwalt Destroyers in 2028SNINews Apr i 1 28, 2 0 RavytoRip Out BOG1®EG ¢ r ma n , «“
Advanced Gun Systeiounts toMakeRoom forHypersonicWeapons thside DefenseMay 26, 2021. See also Paul

Mc L e aBExclusivd:f Eying China, CNO Plans Hypersonics & Lasers On Zumwalt Dgsts Breaking Defense
February 26, 202 NavyWaots TaipleRacked Rypeisanic Missite,Modtiles On Its Stealthy

Zumwalt Destroyers The Drive Mar ch 19, 2 0 2WhatShouldBeécdme Bf the Zumwaltlass?The «

US Navy HasS o me B i gheféndedNewdMarth 25, 2021Joseph Trevithick T i ¢ 1§ Steajth’ Destroyers

Will Have Their Deck Guns Replaced With Hypersonic Missil&he Drive November 2, 2021.

For more on the CPS program, €&RS Report R41464 onventional Prompt Global Strike and LeRgnge Ballistic
Missiles: Background and Issydsy Amy F. Woolf
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edti sarNbuyededforect art

n
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destroyers, large amphibious ships, and larg
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amphibious ships, smaller resupply ships, an:
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T a newithiaonfliget unmanned sur facwe lminedl eusnder wat er
(UVs) .

Navy and DOD leaders believe that shifting to a
1T operationallyoneeepsadyeffectively to the i mj
accesddmmN@2RhAD) capabilities of other countri e
T technicalalsy af eaesiudlte of adwamensnmedn technolog
vehiUVmsamd( for networking widely distributed

include significant numbers of UVs; and

“See also Ri c ISenatdrs HammeB$i Billian dass, Indtstrial Instability withNagy P1 anned 2022
Shipbuilding Seapower June 22, 202 1Rep. Rared GdldencWarskili Br f e a nBudgétd e n ° s
Could MeanShipyardLayoffs Times Record (MEYJune 21, 2021 (updated June 23, 2021).
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telegraphs enor mous cut s to America’s l a
destroyers. The mild verbia ggthefsmal surfaceh e r
combatant force enables reductions in the quantity of large surface combatants while

yielding a more distributed and lethal force,” ma

r ge
eport, S

The cuts will be deep and potentially rapid. Today, 92 large contbatemnin the fleet, but

t he Na v y-fersn plans suyggest the legacy large surface combatant fleet of
Ticonderoga Class (CG 47) cruisers, Zumwalt Class (DDG 1000) destroyers and Arleigh
Burke Class (DDG 51) destroyers will shrink to a fleet of 63 tdaéfe surface vessels

over the next 30 years. Amphibious assault vessels (LHA/LHDs and LPDs) and command,
support and fast transport ships will be cut as well, and the future small surface combatant

15 For additional discussion about shiftitige Navy to a more distributed architecture, GRS Report RL32663\avy
Force Structure and Shipbuilding Plans: Background and Issues for CongseRonald O'Rourke
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fleet of littoral combat ships and frigates is only paigd to grow to between 40 and 45
ships from a current fleet of 35.

The cuts are widespread, but one place the axe fal
combatant fleet. First, the Department of Defense will force the Navy to eliminate tlee entir

22-hull Ticonderoga Class cruiser fleet. But even that drastic cut is not enough for the Navy

to get to the Department of Defense’s current pro
Burkes in service, under construction or already authorized, AriBigke destroyer

procurement will likely cease and 27 older Flight I, Flight IA and Flight 1l Burkes will be

ushered out of the fleet.
The only question is just how fast the cuts to the large surface combatants will happen.

If left to normal attrition, rost of the 27 older Arleigh Burke Class destroyers, deprived of

a few hundred million dollar servidde extension six years ago, will simply age out over
the next 30 years. Commissioned between 1991 and 1999 gty Burkes were built

with a servicdife expectation of about 35 years and, since the Navy has been unable to
find money to systematically modernize and extend the life of the aging ships, most of the
older Arleigh Burke destroyers are set to start decommissioning sometime after 2026.

Thatwould be relatively normal practice. But, in a rush to claw back additional money,
lock in savings, and make the proposed cuts permanent, aged Ticonderoga cruisers and
older Burkes may well be pulled from service quite quickfgr faster than anyone oulsi

of the Pentagon expects.

What should scare surface warri-geargoalioB t hat the a«
63 to 65 large combatants can be achieved without procuring a single new hull. And while
one of America’s t wo r etamt yand$ mgy hélm builde
Constellation Class (FF& 2 ) guided missile frigates
surface combatant industrial base will fall under serious strain without some modest level
of large surface combatant procurement.

- »

The end of te Burke production line is in sight. The newer, Flight IIA Burkes were built

to have a 4¢/ear service life, and, even with no additional vessel procurements beyond the
authorizedbutu nna med “DDG 139, ” the Navy would only need
79through 84, a 1gear service life extension to meet the current f&et goal.

Those handful of refits would let the Navy show up in in 2051 with about 60 Arleigh
Burkes and three DDG 1000s in service, c¢clocking i
year estimate ...

A large surface combatant procurement pause may be inevitable.

Section 121 of the FY2021 HNaRi 6PaaALD-3 BBIfbe nse Aut ho
Januvary 1, 2021) states

SEC. 121. LIMITATION ON ALTERATION OF THE NAVY FLEET MIX.
(a) LIMITATION. —

(1) IN GENERAL—The Secretary of the Navy may not deviaieni the large surface
combatant requirements included in the 2016 Navy Force Structure Assessment until the
date on which the Secretary submits to the congressional defense committees the
certification under paragraph (2) and the report under subsec}ion (b

(2) CERTIFICATION—The certification referred to in paragraph (1) is a certification, in
writing, that the Navy can mitigate the reduction in maoitssion large surface combatant
requirements, including andir and ballistic missile defense capal®itj due to having a

Cr ai g Heniapon Planess'Navy Up to Quickly Shed 30% of Cruiser and Destroyer FlEetbes June 23,
2021.
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reduced number of DD&1 Destroyers with the advanced AN/SHYradar in the next
three decades.

(b) REPORT-——Not later than 90 days after the date of the enactment of this Act, the
Secretary of the Navy shall submit to the congressidefiinse committees a report that
includes—

(1) a description of likely detrimental impacts to the large surface combatant industrial
base, and a plan to mitigate such impacts, if the fiscal year 2021-fatare defense
program is implemented as proposed;

(2) a review of the benefits to the Navy fleet of the new AN/SFMadar to be deployed
aboard Flight Il variant DDE51 Destroyers, which are currently under construction, as
well as an analysis of impacts to the warfighting capabilities of the fleatdstiee number

of such destroyers be reduced; and

(3) a plan to fully implement section 131 of the National Defense Authorization for Fiscal
Year 2020 (Public Law 11®2; 133 Stat. 1237), including subsystem prototyping efforts
and funding by fiscal year.

Transodofi®nocur e me nStltsfor D GID XG

Anot her 1ssue fbow€E€oNgwvygs propmsesng o transition
from procur$ment ooprPDGrement of a successor des
devel opment ¢ aNalveyd ptlhaen sDDfGo(rX)t r ans i t i-50lnsi ntgo f r om
procur e mentweoda DDGE X9gisght focus for the defense
and mar kupsSs opfr otphoes eNla vfiyY2 02 0 and FY2021 budgets.
transiti(Xng tpoobPbDGement will fahfde atg Nayquicaeamehitk:
UusS. shipbuil di ngeNinwWlyost meat sbhawe Rbhown the foll

T The Nawyw2020 budget s ubymiasrs isohni pabnudi 1 FdY 2n0g2 Op 1 3a0r
projectSeldnpl@pr ocured du®2iZ2n¥2 @ h%e iprerdmwmrdu FIY2
quant 28-3-2,s wifth FY2025 bei®ftg phecfireambnyear o
and the year that the first DDG(X) would be

T The Nawyw2021 budget s ubniss sbhieam gp rpajoeccautreed DDG
during the F#&X¥2i0@8d HY2 @hhul2dl, quadt-f or e DD&GF 2

51 procurement to end with the procurement o
procured in either FY2026 (both ships) or FY.
year ). UnderishionbudP&E( Xgulpmocur ement might
FY2028.

T ThBecemberl &9 g2 8 0Navydokbumpbajtd dti-ag¢g DDG
51s being procured -KYi2r0i 2n6g itnh ea mprew ai lo dq uFaYm2t0i2t2i e

2222, The document did no#Sls pawicfuy etmeentf i nal
but prebasaggdhtas the Navy wants to procure
around 2BY

At a June 24, 2021, hear’sngroposbddP¥podP2ment o1
Defense subcommittee of the Senate Appropriation
Thomas Har k‘tmul gtiayteaad tcloatt r atcot su sa.r eWev edroy iinnipeonrdt at:
anot her [mwintfioygecaXDGs [sFtYalf andgcomhi o Fglm7g Ja nd
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continue that procuremdet ail s,0Wes tahar¢ee flcoornensiectetaecbd et of
mul t i[yiemerlsf i year pr ocfuorre noeunrt scuobnmarrdiéntess] and for I

For more on the OPG(KX) booNavaymFDDBGEGE¥neNaxt on
Destroyer Progr am: Baclkgroynd®oand dl © S Resrker Con

Potential I mph®andémCOVID

Anotihsesrue for Congress concernlsQahdomoe bantial im
execution of U.S. military sHilphpbuiokdiamg pFoogimnaids
di soms ©oif t hTCRSi Reper thNsa®&y3 2Fooadx,e Structure and Sh
Background and || ssueBofalrd CO'NRawessise

Cost, TechSdkeadRyilsidn dF1 i g h t5 11 IEIft fIdD G

Anot her i1issue for Congress concerns co5Ilt., techni
AJunelGoWXlrnment Acc oGA@ralpiolritt ya sQfefsiscdeng( sel ected
acquisition programs stated the fSU:lowing in 1ts

Current Status

Flight 11l ships include design changes to incorporate the AN/B@K1 radar and an
upgraded Aegis combat system, both dick the Navy plans to be integrated and tested
at a landbased site prior to eboard activation in 2022. Program officials stated that
integration and testing with AN/SR&(V)1 and Aegis is underway and is expected to be
complete prior to Aegis combatstgm activation on DDG 125 in 2022. However, Aegis
and AN/SPY¥6(V)1 will be installed on DDG 125 before laidsed testing is complete.
This limits opportunities to address any issues prior to Aegis activation in 2022.

The program office, in coordinationithy the Aegis and AMDR programs, is developing
an integrated test and evaluation master plan for the ship, AMDR, and Aegis, but the plan
has yet to be approved.

Both shipbuilders-new to building Flight I—may face cost and schedule challenges

often assoeated with lead ships, potentially exacerbated by a labor inefficiencies due to

COVID-19. DDG 125 is 43 percent complete, as of October 2020, and has experienced

some cost growth, but is expected to deliver on schedule in fiscal year 2023, according to

officials. However, this schedule leaves limited time for sea trials and operational testing

based on a planned August 2024 initial operational capability. Any issues during sea trials

and testing would likely delay DoD6Gnthe2 5’ s operat:i
second Flight 1l ship-DDG 126—began in March 2020. The program reported that a

recent labor strike could also affect DDG 126 construction efficiency. Since last year, the

program reduced its planned Flight Il procurement from 22 to 18 shigkgn with the

Navy’s future large surface combatant ships plan.

Program Office Comments

We provided a draft of this assessment to the program office for review and comment. The
program office provided technical comments, which we incorporated wherepaiape.

The program office reports that the DDG 51 program has delivered 68 ships, with another
21 ships under contract, and that both shipyards are in serial production and constructing
the initial Flight 11l ships. It stated the Navy is executing a pgegram to demonstrate

17 Transcript of hearing as posted at CQ.com. SeeMddiory Shelbourne Hdrker: Navy Planning New MukYear
Destroyer Buy USNI NewsJune 24, 2021.
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Flight Ill upgrades prior to shipboard activation. The program anticipates that the first
Flight 11l ship is on track for delivery in fiscal year 2023, and will reach initial operational
capability in fiscal year 202%.

Regare¢i AMDRhspecifically, the report stated the
Technology Maturity, Design Stability, and Production Readiness

AMDR will not demonstrate its critical technologies in a realistic environment until after

the Navy integrates AMDR and Aegis on the |840iG 51 Flight Ill ship during activation

of the Aegis combat system in 2022. Until this occurs, we will continue to disagree that the

program’s critical technol ogies are fully mature
mature since 2017. The Navy will theast AMDR and Aegis in a realistic, -s¢a

environment on the lead DDG 51 Flight Ill ship in 2023. The design remains at risk for

further disruption until the Navy completes operational testing in fiscal year 2024. Any

deficiencies the Navy discovers dugitesting could require revisions to existing design

drawings or retrofitting to alreaeyuilt radars, likely increasing costs, delaying future radar

deliveries, or both.

While AMDR’ s overall design 1is currently stable,
redesigned the Digital Receiver Exciter (DREXa critical technology componenrtn

2020 because it did not meet vibration specifications, leading to cost increases. Program
officials said the new design met all qualification testing specifications arasisrdo
manufacture. However, the fourth radar arrayhich completes the first AMDR unit

was delivered to the shipyard in October 2020, 2 months later than planned due in part to
the redesign. To maintain the delivery schedule and offset further delaysodie
component redesign, the program delivered the first radar to the lead DDG 51 Flight 11l
ship without the complete set of DREX components installed. Officials said the remaining
components will be installed in the radar once it is installed oshigeprior to shipyard
testing and activation of the Aegis combat system in 2022.

AMDR has yet to demonstrate statistical control of its critical manufacturing processes
despite initiating production in May 2017, an approach inconsistent with leadinig@sact

In 2020, the program experienced a manufacturing issue with a Transmit/Receive
Integrated Microwave Module (TRIMM) componenanother critical technologythat
caused cost increases and rework. A TRIMM compone
causedunexpected heat exposure, which could result in premature component failure,
demonstrating the risks of these immature manufacturing processes. Officials said the
contractor fixed the issue for future deliveries. They added that samples of the weakened
TRIMM components were ftested for confidence that they will not prematurely fail and

do not present a significant reduction in operational capability for AMDR on the lead DDG
51 Flight Ill ship.

Software and Cybersecurity

AMDR has used Agile developmentdomplete eight software deliveries that support core
radar capabilities. In 2020, the AMDR program tested new Aegis software at the Pacific
Missile Range Facility (PMRF), where the Aegis combat system and an AMDR radar array
interfaced and tracked an aiaft; according to officials. The program delivered a radar
array to the combat system lahdsed test site and started integration and testing of AMDR
and Aegis at the landased test site in October 2020. These tests will inform software
development andntegration of AMDR and Aegis, in development concurrently, in
preparation for Aegis combat system activation, planned in January 2022.

In the future, the program plans to integrate an Advanced Distributed Radar (ADR)
capability through AMDR and Aegis sofane upgrades. ADR is expected to add radar

18 Government Acountability Office Weapon Systems Annual Assessment[:] Updated Program Oversight Approach
Needed GAO-21-222, p. 192.
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enhancements and address future threats to the current system. Officials expect to finalize
ADR requirements in fiscal year 2021 and begin software development in 2022, with the
plan to deliver a capability aftee024. Program officials reported that software
development costs increased due to unanticipated complexity and new system
requirements such as ADR, among other things.

Officials said that AMDR cybersecurity is addressed within the Aegis combat system. The
Aegis program plans to conduct three cyber exercises in 2021, but complete cybersecurity
testing will not occur until at least 2023.

Other Program Issues

Since last year, the Navy reduced the number of radar units from 22-t®6ring
procurement coststo better align with the number of DDG 51 Flight 11l ships planned
through 2025.

Program Office Comments

We provided a draft of this assessment to the program office for review and comment. The
program office provided technical comments, whichimerporated where appropriate.
The program office stated that the first AMDR was delivered in October 2020, this delivery
supported DDG 51 Flight Ill construction schedule, and AMDR performance exceeded
thresholds during testing in a maritime environna@®MRF. The program also stated that
while radar testing with Aegis and other components at the combat systebakeditest

site and PMRF will help decrease risk, complete AMDR testing with the ship is necessary
to fully retire risk. Additionally, the ppgram noted that the new DREX component is in
production and will be installed in all future arrays. According to the program, the use of
an FPI firm target production contract for AMDR procurement minimizes the impact of
component price variancés.

Legliast i ve Acti22ity for FY20

Summary of Congr esFsYi2ZdhuahdiAngi Rmqoast

Tabdseummari zes congres s’si omX@P 0O a@aecmteinotn founn dti hneg Naevqyu e
fore tOBG and 0WIG progr a ms .

Table 2. Congressional Action on FY20 22 Funding Request
Millions of dollars, rounded to nearest tenth

Authorization Appropriation
Request HASC SASC Conf. HAC SAC Conf.
DDG-51 procurement 2,016.8 5,058.4* 3,675.8 3,334.8 3,680
Quantity ) 3 ) &) &)
DDG-51 advance procurement (AP) 0.0 0* 175.0 0 120.0
DDG-51 cost to complete 45.8 45.8 45.8 45.8 45.8
DDG-1000 procurement 56.6 56.6 71.6 56.6 56.6

19 Government Accountability OfficéVeapon Systems Annual Assessment[;] Updated Program Oversight Approach
Needed GAO-21-222, p. 165.
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Source: Tabl e prepared by CZXRBuddetssbmigsiorn commitee gnd confefeMc2 0
reports, and explanatory statements on F22National Defense Authorization Act and FYZ0DOD
Appropriations Act.

Notes: HASC is House Armed Services Conitteée; SASC is Senate armed Services Committe&C is

House Appropriations CommitteeSAC is Senate Appropriations Committe€pnf. is conference agreement.

The asterisk (*) marks in the HASC column indicate that the figure of $5,058.4 million in procurement funding is
noted in the HASC report as including $130.0 million in advance procurement (AP) funding for a thiresDG

to be procured in FY2023.

FY2022 iNnal Defense AMNMufRho#35MWT92DdDn Act

Hous e

The House Armed Ser vitcHe(sRe@almmBifltltSee,t eimb eirt sl 0, e RO
H.R. ,43%2Q@ommended the henHASEg ¢Tealbd terT heeh onwent i n t
increase of $3,041.637 million in procurement fu
oc‘One addhiitpisoinca:l tswo additional shipAsAP, an incre
advance puoadumegmdntrd shi’p his FYn2AG@hE i1is s hown
he -DPDGprocurement fumdbien®PDIGade amatehenr otclua ® me nt
unding 1 ine)$ 1 2a.n3d mndi‘€lblainogne efporrd € r e x,c”e s$s3i5v.e5 c o st
milli“Bhe€f€obronics exc’s$mi7v.BOi“Bbafisgecowt hexcessive
growt h$ 2n0i .1416i3Bnofoam ”dadr §3 8 ef WMYIPl Icioonnt r a c t ]

Ter mi nation ireabPialgiesy B3t requ
Sectiofl. R23a43 50k ported by the committee states:

SEC. 123. MULTIYEAR PROCUREMENT AUTHORITY FORARLEIGH BURKE
CLASS DESTROYERS.

(a) AUTHORITY FOR MULTIYEAR PROCUREMENT--Subject to section 2306b of

title 10, United States Code, the Secretary of the Navy may enter into one or more multiyear
contracts for the procurement of up to 15 Arleigh Burke chgght 11l guided missile
destroyers.

(b) AUTHORITY FOR ADVANCE PROCUREMENT--The Secretary of the Navy may

enter into one or more contracts, beginning in fiscal year 2023, for advance procurement
associated with the destroyers for which authorization tteremto a multiyear
procurement contract is provided under subsection (a), and for systems and subsystems
associated with such destroyers in economic order quantities when cost savings are
achievable.

(c) CONDITION FOR OUTYEAR CONTRACT PAYMENTS—A contract entered into
under subsection (a) shall provide that any obligation of the United States to make a
payment under the contract for a fiscal year after fiscal year 2023 is subject to the
availability of appropriations or funds for that purpose fmtslater fiscal year.

oy =

(d) LIMITATION. —The Secretary of the Navy may not modify a contract entered into
under subsection (a) if the modification would increase the target price of the destroyer by
more than 10 percent above the target price specifieckioriginal contract awarded for

the destroyer under subsection (a).

Regar di ng H.eRetptb.hsStl1d2(3e,s :
DDG-51 multiyear procurement

The committee remains conced that the Navy is not adequately planning for the
DDG(X) procurement. The current DB&1 multiyear procurement contract ends in fiscal
year 2022, and the Navy has yet to produce program milestones or an acquisition strategy

Congressional Research Service 15



Navy DDG-51 and DDG-1000 Destroyer Programs: Background and Issues for Congress

for the next large surface atant, known as DDG(X). The lack of an adequate plan is

even more troubling given the Navy’s most recent
destroyer in fiscal year 2022 and violated the current multiyear procurement contract. This

will incur a penaltyof over $33.0 million. The reduction will delay the force level goal for

large surface combatants during a period of increasing demand, particularly in countering

threats from China and Russia. Therefore, in order to mitigate this risk and ensure a smooth

shipbuilding manufacturing and design industrial base transition from -BDGo

DDG(X), elsewhere in this Act, the committee authorizes a rgalir procurement for up

to 15 Flight 11l DDGs beginning in fiscal year 2023. (Page<. 23

Sectiofl. R24a4s3 550k ported by the committee states (

SEC. 124. INCORPORATION OF ADVANCED DEGAUSSING SYSTEMS INTO
DDG-51 CLASS DESTROYERS.

(a) IN GENERAL—The Secretary of thHavy shall ensure that an advanced degaussing
system is incorporated into any DB&L class destroyer procured pursuant to a covered
contract.

(b) COVERED CONTRACT DEFINED-In thissectiont he ter m 66écovered contra
means a multiyear contractfor the pocurement of a DD&b1 destroyer that is entered
into by the Secretary of the Navy on or after the date of the enactment of this Act.

H. Repd IKtld f7es :
Aegis radar

The committee recognizes that the rapid deployment of-gereration maritime radar
systems is required to address existing and emerging gaps in integrated air and missile
defenses, particularly in the IndRacific region. However, the committee is conceroed

the apparent lack of alignment and congruent planning between three concurrent Aegis
Baseline radars funded at various stages of development or production across the Navy and
Missile Defense Agency. Specifically, the Navy budget includes fundingddrabkfit of
AN/SPY-6(V), which began lowate production in 2016 and will enter fulite
production upon the award of a hardware production and sustainment contract anticipated
by the end of fiscal year 2021. The Navy budget also includes funding fdevbopment

of a digital low noise amplifier modification to the existing AN/SHAYradar. At the same
time, the Missile Defense Agency budget includes funding for the development of a variant
of the Long Range Discrimination Radar for use in Aegis Ashppications.

The committee believes there are opportunities to better leverage common, mature radar
technology in modernizing all Aeglzased platforms, including through U.S. Navy
weapon systems applications aboard existing surface ships, HomelandeD&igens,

and/or defense of the continental United States from cruise missiles or air and missile
defense threats. Leveraging such commonality across platforms would serve as a means to
achieve critical distributed maritime operations objectives by expantdamgumber of
deployed netted sensors while also proliferating the number of sensors capable of
simultaneously defending against advanced air and missile defense threats. Moreover, the
committee believes that better aligning Aegis Baseline radar invetstmwenld also serve

to reduce risk and lower acquisition, lifecycle, and sustainment costs.

Therefore, the committee directs the Director of Cost Assessment and Program Evaluation
to conduct a review of the three Aegis Baseline radars included in thetlvadgest for

fiscal year 2022 and to submit a report to the congressional defense committees not later
than December 1, 2021, outlining the results of this review and making recommendations
for achieving greater affordability, commonality, and sustaiitgbihrough improved
alignment of radar modernization investments. (Page 16)

H. Rep#l1&8l1dd states:
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Report on large surface combatant production transition

Thecommit ee recognizes the Navy’s sucaassssful transi:H
submarine to the Seawolf and Virginia submarine classes and the importance of

shipbuilding schedule overlap within that transition. The committee believes that new

programs such ahe DDG(X) should also implement some type of overlap shipbuilding

schedule, which would mitigate shipbuilding issues related to stops in lead ship build

design and construction. The committee notes that absence of a proper overlap plan may

adversely impac bot h the Navy’ s overall shipbuilding n
shipyard’s ability to adjust their production 1in

Therefore, the committee directs the Secretary of the Navy to submit a report to the
congressional defense committees notrldtan December 30, 2021, that details what the
proper transition between the two platforms should include. The report should be informed
by early collaboration with the two current shipbuilders to maximize design and cost
efficiencies and emphasize theeds of the industrial base regarding both design and
construction capacity.

This report shall include at a minimum:

(1) a review of the Los Angeles submarine class transition to the Seawolf and Virginia
submarine classes, including shipyard schedules padational impacts; shipyard cost
impacts; effects on associated shipyard manpower and skill; impact on planned versus
actual fiscal year shipbuilding numbers; and lessons learned;

(2) areview of the DDEb1 class transition to the Zumwalt DBB00 programincluding
shipyard schedules and operational impacts; shipyard cost impacts; effects on associated
shipyard manpower and skill; impact on planned versus actual fiscal year shipbuilding
numbers; and lessons learned;

(3) a review of the Nimitzlass carrie transition to the Fordlass carrier program,
including shipyard schedules and operational impacts; shipyard cost impacts; effects on
associated shipyard manpower and skill; impact on planned versus actual fiscal year
shipbuilding numbers; and lessonarieed;

(4) recommendations on the amount of time for a successful overlap transition period
before a shipyard shifts to fulate production of the nexteneration ship; and

(5) recommendations on requirements for an ideal large surface combatant shipyard
transition and nexgeneration shipbuilding production. (Page 20)

H. Rep# 181dd states:
SP¥-1D capability improvements

The committee recognizes the urgent needidbiver increased warfighting capability
through combat systems modernization to the destroyers comprising flight I, 1l, and certain
IIA ships, and further understands that advances in digital technologyssatiédupgrades,

and other innovations can leveraged in existing mature systems to keep Aegis destroyers
threatrelevant to the end of their service lives. The committee encourages the Secretary of
the Navy to consider specific initiatives that could rapidly incorporate digital technology
into the receive chain of the SPYD radar in order to improve readiness, lethality,
survivability, and operational availability. (Page 21)

H. Rep#l1l&8l1dd states:
ShipboardHigh Energy Laser

The committee 1is encouraged by the Navy’s contint
High Energy Laser Systems (HELS). The integration of the 150kW class Solid State Laser

Technology Maturation on the USS Portland (Landing Platform/Batkin 2019 is a

significant improvement in lethality over the Laser Weapons System and will provide a
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valuable capability to counter unmanned aerial systems and fast inshore attack craft, as
well as intelligence, surveillance, and reconnaissance cajesbilih its upcoming
deployment. The committee is also encouraged by the planned integration of the 60kW
HELIOS and 30 kW Optical Dazzler Interdictor Navy on identified Arleigh Bialeess
destroyer ships beginning in 2021. The committee is eager to dtitie widespread
adoption of this necessary capability, but is concerned about inadequate Space, Weight,
Power and Cooling, Service Life Allowances in currently deployed ships and a robust
industrial base. Lastly, the committee would like to avoid b#eldi costs by ensuring

future ship design plans include HELS.

The committee directs the Secretary of the Navy to provide a briefing to the House
Committee on Armed Services by December 1, 2021, on a plan describing a path forward
for integration of HEL Sgtems with more than 150kW of power on the DDG(X) ship class,
and address installation plans on other surface combatants Arleigh@askedestroyers.
(Page 53)

Senate
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Sectioff. 8292 c¢cported by the committee states:

SEC. 820. MULTIYEAR CONTRACT AUTHDRITY FOR DEFENSE ACQUISITIONS
SPECIFICALLY AUTHORIZED BY LAW.

Section 2306b(i)(3) of title 10, United States Code, is amended by adding at the end the
following new subparagraph:

‘“(H) The quantity of end items eachfiscal would be

year of the future years defense program at the time of contract award will not decrease
during the contract period of performance without prior approval from the congressional
defense committees. ’

Regarding SeRetp-Bodmt BR® s :

Multiyear contract authority for defense acquisitions specifically authorized by law
(sec. 820)

The committee recommends a provision that would add an additional criterithe
certifications required for approving a multiyear procurement contract.

The committee notes the budget request would breach a multiyear contract for Arleigh
Burke-class destroyers entered into under authority provided in section 2306b of title 10,
United States Code. The committee believes such an action would set an unacceptable
precedent and undermine future confidence in entering into these highly cost effective and
stabilizing contractual agreements.

Accordingly, this provision would requiredtSecretary of Defense to certify, as part of an
existing certification required under section 2306b of title 10, United States Code, that the
Department of Defense will not reduce the quantity of end items that would be procured
with a multiyear contradh each fiscal year of the future years defense program planned
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at the time of contract award without prior approval from the congressional defense
committees. (Page 208)

S. Re. 3 &lt7ates:
Arleigh Burke -class destroyers

The budget request included $2.0 billion in line number 10 of Shipbuilding and
Conversion, Navy (SCN) for procurement of Arleigh Budtass destroyers.

The committee notes that funding a second ArleigihkkBclass destroyer in fiscal year

2022 is the Chief of Naval Operations’ top unfund
ship procurement contract, and increases Flight 11l destroyer-midsion capability and

capacity in the most demanding warfiigigt scenario.

Therefore, the committee recommends an increase of $1.7 billion for an additional Arleigh
Burke-class destroyer in line number 10 of SCN.

Arleigh Burke -class advance procurement

The budget request did not include funding in line number 1Bhepbuilding and
Conversion, Navy (SCN) for advance procurement of Arleigh Bulkes destroyers.

The committee notes the Navy intends to negotiate another Arleigh-Blake multiyear
procurement contract that would support Arleigh Betlass procurentd in future years.
The committee believes procuring a third Arleigh Buckass destroyer in fiscal year 2023
would provide additional warfighting capacity as well as greater stability in the
shipbuilding industrial base. Therefore, the committee recardman increase of $125.0
million in line number 11 of SCN for advance procurement of Arleigh But&ss
destroyers.

Surface combatant supplier development

The budget request did not include funding in line number 11 of Shipbuilding and
Conversion, Navy§CN) for advance procurement for the DEB& destroyer program.

The committee notes that elements of the surface combatant industrial base continue to
struggle to support the demands of the Navy’s fut

Therefore, the committemcommends an increase of $50.0 million in line number 11 of
SCN for surface combatant supplier development efforts. (Pagk8)15

S. RepBAalklb7 states:
DDGIi 51 destroyer multi-year procurement

The committee continues to support the national policy of achieving at leastship55
fleet, as codified in the National Defense Authorization Act for Fiscal Year 2018 (Public
Law 115-91), which is integral to the National DefenStrategy and its emphasis on near
peer competition with Russia and China.

The committee views DD&1 destroyers as the backbone of the surface fleet, providing
multi-mission flexibility and increasing capability with introduction of Flight Il and the
AN/SPY-6 radar. With plans for construction of a new class of Large Surface Combatants
(LSCs) toward the end of this decade and the current-gati procurement of DD&G1s
ending in fiscal year 2022, the committee believes that it is imperative thaatlyeaWard
another DDG51 multiyear contract beginning in fiscal year 2023. This contract is critical
to ensuring that Flight Il capability continues to be delivered to the fleet and the industrial
base is maintained to support the LSC acquisition styateg

Accordingly, the committee urges the Secretary of Defense and the Secretary of the Navy
to make all necessary plans to award another ipei#ti contract for DD&51 Flight 111
destroyers in fiscal year 2023 and include the optimal associated fundinlg foof
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economic order quantity material, long lead time material, and full funding in the
Department of Defense’s fiscal year 2023 budget r

FY2022 DOD Appr ofp.rR.a £4403nX X XX} (

Hous e

The House Appropriati dlnRe @8 thnfil tJFueley2 OIR.hR.1 68 repor
4432recommended the tfthhendHA@ deblesmd hethoeowaomme nde d
net increase of $313d80odO®umémmd ndasicd @wifu BDG 50 .i0ncr
mil foBnogram—oner eddetSiloamadl dRIRGPlaasness efxdcre s s cost
($47.352Cmahpeoan)ydaiss (8 knticl6lSHdcreoest r oni ¢ excess ¢
($60, 446Omdhbanoa) x¢ B 2anki.1¢l0i00tAsH) h e m nad 0’s t(s$ 3e7x c3e283s
million). (Page 185)

H. Relpl® & t at es :

DDG-51 FLIGHT Il DESTROYER

The Committee is dismayed by tHeFlighald y’s decision
Destroyer from the planned fiscal year 2022 budget request. For the second consecutive

fiscal year, the Navy has chosen to remavmajor ship procurement from the budget

request rather than make difficult funding decisions in a fiscally constrained environment.

This represents a troubling trend of underfunding ship acquisition programs and then

requesting the removed ship as thehkeig priority on the unfunded priority list.

Further more, removing the ship frowmeat he budget re
procurement contract, which adversely impacts the already fragile domestic shipbuilding

industrial base.Therefore, the Comittee recommendation reduces multiple Navy

programs to include an additional $1,500,000,000 for a second-BDBestroyer.

Further, the Committee notes that the current ryaléir procurement contract for the
DDG-51 Flight Il destroyer ends in fiscal ye2022 and that the Navy has already delayed
the detail design and construction schedule of the planned folloprogram until no
earlier than fiscal year 2026. The Committee believes that a falfovnultiyear
procurement contract beginning in fiscal y@®923 may be a prudent plan to ensure a
smooth shipbuilding manufacturing and design industrial base transition from the DDG
51 to the followon large surface combatant. (Page 186)

Senate

The Senate Appropriations Cotmmidlteaesednort h@c texlpd
2021, for the FY2022 DOD Appropriations Act ( S.
shown in theT&8WMCe The&cwmmemfded increase of $1, 659
51 procur ®Pmemgtr aims ifarcr ease=5 @mdedaddictoimenearld el dDG
inceoefas$120. 0 mdlll adovaficoe PDPGcRremenam { APjeasefo
Advance procussdn®dDFf HlaheSIBD G

The explanafer ySstXXX¥Xeme¢l cecased by theatemmittee

DDG-51 Flight 11l Multi-Year Procurement-The Committee notes that the current multi

year procurement contract for the DB& Flight Ill destoyer ends in fiscal year 2022,

however the fiscal year 2022 Presbildighht s budget s
lll, breaching the currentmultie ar contract. The Committee is tr ot
decision to underfund this shipbuilding programsgei t ¢ i dent i fying the ship a:
highest unfunded priority. The Committee expects the Navy to honor the commitments it

has made to our domestic shipbuilding industrial base, and avoid paying unnecessary
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penalties that increase the cost of shipbogdrograms. The Committee remains deeply
concerned that the Navy continually reduces the procurement profile fo-BDRight

lIl destroyers despite repeated delays to the Large Surface Combatant program, which
undercuts naval maritime superiority amgects unnecessary risk into the industrial base.
The Committee believes that the lack of a predictable and stable acquisition strategy for
the current large surface combatants is inconsistent with previously stated shipbuilding
objectives and will resuln a reduction of forcdevel goals during a period of increasing
demand. Therefore, the Committee encourages the Navyto finalize a-toll@DG-51
destroyer multiyear procurement contract beginning in fiscal year 2023. The Committee
also expects the Ngvto structure the DD&b1 destroyer followon multiyear
procurement to maximize the number of ships that can be procured under the contract, with
the understanding that the shipbuilding industrial base can support at least three ships per
year, if adequally funded. Therefore, the Committee recommendation includes an
additional $120,000,000 in advanced procurement for the fedloldDG-51 destroyer
multi-year procurement contract. (PDF pages-10% of 253)

The explanatory statement also states:

NextGeneation GuidedMissile Destroyer Program-T h e f i s c a l year 2022
budget request includes $79,689,000, an increase of $70,789,000 over amounts
appropriated in fiscal year 2021, for preliminary design of a {&teration Guided

Missile destroyer, DB(X), to enable the award of a Detailed Design and Construction
contract in fiscal year 2026. The Committee notes that the Navy has not clearly explained

the rationale for transitioning to a new class of large surface combatants [LSC] as the most
modern DO5-51 Class destroyers are being constructed and enter the fleet. Further, the

Presi

Committee does not have confidence in the Navy’s

contracting for a new class of LSC at this time. Therefore, the Committee recommendation
does not support the requested incredée. Committee notes that in addition to the funds
requested for DDG(X) preliminary design in program element 0603564N\ kg is
requesting $42,100,000 in program element 0603573N for the Integrated Power and
Energy System Test Facility for design, prototyping and Haaded testing of potential
future LSC power and propulsion systems, and recommends full funding for those efforts.
(PDF pages 17879 of 253}°

The explanatory statement also states:

Conventional Prompstrike and DDG1000-—With submission of the fiscal year 2022

b}

President s budget request., the Navy announced

conventional prompt strike [CPS] capability to the fleet. While the Navy remains
committed to supporting theelding of an Army prototype in fiscal year 2023, the Navy

will no longer deploy CPS on OHIO Class guieaiksile submarines. Instead, the Navy

is prioritizing integration of CPS onto the ZUMWALT Class DEIG00. The Committee
understands that the Navy hasducted a cost estimate for this revised fielding strategy
and plans to fully fund this development, integration, and fielding effort across the Future
Years Defense Program beginning in fiscal year 2022. The Committee supports these
efforts.

The Committe notes that in fiscal year 2021, the Navy intended to integrate the Maritime

Strike Tomahawk onto DD@GO00O0 as part of a surface strike package. The Committee

further notes that the Navy terminated those efforts following enactment of the Department

of Defense Appropriations Act, 2021 (Public Law 1260), reallocated $11,800,000 of

funds appropriated for Tomahawk integration to CPS integration, and augmented those

efforts with an addition $2,300,000. These additional funds are not accounted for in the

Navy s cost estimate f o#fl00CHegnningnnfiscalyeart2022.n ont o

20 For more on the DDG(X) program, SERS In Focus IF1167®%avy DDG(X) NexGeneration Destroyer Program:
Background and Issues for Congrelsg Ronald O'Rourke
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Therefore, the Committee recommends a reduction of $14,071,000 in fiscal year 2022.
(PDF page 181 of 253)
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Appendix. Addi ti onal Background In
DDG1 000 Program

Thappepdéeésxents additional back@0O@updogmndmr mat i on

Overview

The DDOGO pwaodgr amint itahtee E*DDIGY 0 OB iI9@ s-A)@ roku F t i

mi ssionswictsbhrogenaldmphadiendend nava(NSEhBh)dace fir
operations i s hloirtet)N®ditSe(ris.he. umsmwe oaf naval guns t
support for friend)ly forces operating ashore.

Figure A -1. DDG -1000 Class Destroyer

Source: U.S. Navy photd51207N-2Z2999-435, posted December 8, 2015, with a caption that reads in part:
oThe future USS Zumwalt (DDG 1000) is underway for the first time conductirgpa tests and trials in the
Atlantic Ocean Dec. 7, 2016&.

DDG 00Wesme i gimalehded to replace, in a technologi
larxcgged i ber mnaval gun fire capabileltaysg¢g hhatthes Niaj
ithet ecarPyolDmpPpsovse gtehnee rNaalvycapabilities for oper

21 The program was originally designate®-21, which meant destroyer for theSxEentury. In November 2001, the

program was restructured and renamed DD(X), meaning a destroyer whose design was in development. In April 2006,
the program’”s name wh000, mehning aguided mile destroyer withothe bul) Gumber 1000.
22The Navy in the 1980s reactivated and modernized four lowa6(BRlass battleships that were originally built

during World War Il. The ships reentered service between 1982 and 1988 and were removed froinetesdre
1990 and 1992.
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watamnttlg introduce several new technologies that
s hiTphsD DG 0 v a1 s o itnot esnedrevde f maxy ptlhaen nbeads icsr ui ser cal]l
that was subs@Zquently canceled.

DDA 000¢ oahaves irzedsodic&lwi( b4%3 to operat-e the ship
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cruisseeydsegduce i1its operating DDlGHOG@ppositgn O&S) co
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propul siamalstyesma&tmi one habihthe § esgiézdesd cr e w

Withseanmeted full 1%5bouwds splRO6O6MMP@sbgfiansially
l arger t HsanAetghies Narvuyi swhschnkhadesdropkasegments o

9, 700anadrlesy ger than any Navy deaspaweyread oar wirsue rs e
Long B€&®h, which was procured in FY1957.

The firs-t006o WHGe procurfdndad FY2O0O®7yadhidndepdi wi
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procur e me mdtS Smiolsk ki an. $ 3,

The fid90O0DMWGs commi s Bapd & mbR.hddBsdeerlviivcer y dat e
revimudé¢diple tiimesF.Y2I02 1t tbaw dNa v y’ss udbemiisvseiroyn ,d atthee s
revised to Mdahisapht @92 0de Theewarwpdad tl@T2h0i&sP ocr rt eeadtl eyd
an unusudln swihti wdt iaos hi p was ¢ o mmihsysei@ornse dp riinotro tso
its delTherdeldntvery dates fhhawdbhae s erceomids eadh dmu 1hti
timdsm. ths NXd@Aget submission, the delivery dat
revi Mad cthha 2ARR2iI042 respectivel y.

Program Origin

The program knowhOO@Odpyogsamhwa OPD&nnounced on No
when the Navy statddst-hayel opmasnt repdXlacti ngahl ed
program, which the N4990bhadwinhnhtaaned Fntohe HSurc
Program aimed at developing and acquiring a f ami
combaf ant s

23 For more on the CG(X) program, SERS Report RL3417%Navy CG(X) Cruiser Program: Background for
Congressby Ronald O'Rourke

24 For more on integrated electiitive technoloy, seeCRS Report RL3062ZElectric-Drive Propulsion for U.S. Navy
Ships: Background and Issues for CongyéssRonald O'Rourke

25 SeeAidan Quigley Firval Delivery of ZumwaltclassDestroyer Monsor Delayed Ihside Defenselanuary 21,
2021.

26 The revised delivery dates for the three ships reflect Section 121 of the FY2017 National Defense Authorization Act

(S. 2942P.L. 1143280f December 23, 2016), a provision that establishes standards for determining vessel delivery

dates andvhich alsorequired the Secretary of the Navy to certifgt the delivery dates for certain ships, including the

three DDG100Gs, had been adjusted in accordance with the provigidne Na vy’ s or i gi-®@l plan for t
program was to install certain elements ofeachBIDG0 0 ° s c ombat s gthetskimanda ft er del i verin
commissioning it into service. Section 121RE. 114328in effect requires the Navy to defer the delivery date of a

DDG-1000 until those elements of thenchat system are installed. By the tifw¢. 114328was enacted, DDGO00O0,

per the Navy’s original plan, had alr e a @fjtscombatsystero mmi s si one

2" The DD-21 program was part of a Navy surface combatant acquisition effort begun in ti890kland called the
SG-21 (Surface Combatant for thesPQentury) program. The SZ1 program envisaged a new destroyer called22D
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On April 7, 2006, the Navy announced that 1t h a d
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and a new cruiser called CGZL. When the Navy announced the Future Surface Combatant Program in 2001,

development work on the DR1 had been underway for several years, whiletdmt af development work on the €G

21 was still years in the future. The current DIDBO destroyer CG(X) cruiser programs can be viewed as the

descendants, respectively, of the2Dand C&1. TheacronymSC 1 is st ill wused in the Navy’s
development account to designate the line item (i.e., program element) that funds development work on both the DDG

1000 and CG(X).

28 For more on the LCS program, SERS Report RL3374Navy Littoral Combaship (LCS) Program: Background

and Issues for Congredsy Ronald O'Rourke

29 For more on Navy ship names, $8®S Report RS22478lavy Ship Names: Background for CongréssRonald

O'Rourke

%At umblehome hull slopes inward, toward the ship’s centerl:
conventional flared hull, which slopes outward as it rises up from the waterline.

31 For more on integrated electiitive technology, se€ERS Report RL30622Electric-Drive Propulsion for U.S. Navy
Ships: Background and Issues for CongréssRonald O'Rourke
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contracts for building the firsHI§i mmalt &ésto hay
GD/ BI W

In February 2005, Navy officials announced that
instead -thionled, -avaitbhohnke rc o mp e t HE [ /o hannpde tGwie/eBal W t o bui l
all -DDGOs. On April 20, 2005, theunlSAI» fATr&Li ng stule]
proposal, Satta ttihng itn mpeartl, consider it premature
the acquisition strategyO0wWwhMi.cch I approved on Felt
Several Members of CongrthNsa vayloppmo sad prfeoss a@ad wa mmes
takbl competition. Colghk %) iimctlhhad eklmear gamwy sS wr
AppropriatiohHsRACPLALGBHBD OOMry (11, 2005)t apkkeohi bit i
all competition The provision effectively requi
shipyard in the progr anm buhte dird gmatm stpheacti fiy tthoe
shipyard.

On May 25, 2005, the Navy annB.uln.elejldOiXth awta,n tiend Itiog
shiftduthdhMapc qui sition stratelglyQOsunweul dvhh e« hp t owvo-
in FY2007, with one HIol /blenngdheldlisgn ©®od hamd blyu iGIDY Bl .
Section 125 of the FY2H.0B. Ble&leh@P Azut hoprodht bon
the Navy fro#mathdilng@gcaguwisnntdron stegenegugtfon proc:

desyterro The provision again effectively requires

shipyard in the program but does mnot specify the
addition shipyard.

On November 23, 2005, thB dUfPr adTV&L- 1900t &d MDIGe s
permitting the program to enter the System Devel
part of this decision, ¢ hpr &JJS Bsedadi&lipu aapcpqruoivseidt it ohne
strategy and a lowntntygy ohi¢ight prhdpsctiome qmar e
subsequently planned to procure).

On February 14, 2008, the Navy awhlIrld/eldnograolnltsr a ct
the construction of the two lead shrpsetsThhat war
the Navy has WiilhIfodra Bded aainlded design and constr
ships Under the modified contracts, the line it
treated as a cost plus incentive fee (CPIF) 1iter
Un il July 2007 ,HILilt/ Iweogmlladxsp eax ¢t shebmbfliyntaylar d f or t h e
DDA 000 and that GD/BkEWewbulydyhedt forfithael second
2007, the Navy announced thaltOO tatha@D/dRIcW,d eadn dt ot
secohbil atngalls

On January 12, 2009, HEI whngaldlpsGDt 8d Wt h at tthlee f N d
began holding discussions on the idea -of having
1000s, in HHXx¢{hmnggé¢ilifong a greatbitsshhat wodHul Hebe
procured uiBsddrmultyh@ ONSvyyr-bpo6 apr oouse mprnDD&Gnd 1 e
51 procirement

On April 8, 2009, it was rT1Teport el It/hlamtg dtlhles Na vy
GD/ BIW to shif-t006betoeocecaGbDhBI WDGand to have GD/ BIYV

32 At the time of the events described in this section, HIl was owned by No@mwpman and was called Northrop
Grumman Shipbuilding (NGSB).

¥Christopher P. Cavas, “ Wi DefensBNewdlanuBry 12]2009:Sle6c ond DDG 1000 2?7
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HIT/ITwnkhl¢entinue to make certain parts of the
deckhouses The agr e elndeOnOtsa ttbou GHDdtBd Wa wh st hr e o n B D G i
Secretary of Defense Robert Gates set forth 1n a
defense budget for his support for-1006f8sinuing wi
(rather than propofingethecondcehdathord).

Reduction in Procurement to Three Shi,j
Navy plans for many y5ela rpsr occaulrleemde nfto ri ne nFdYi2n0g0 5D D G
procurement olf) OWps taon d3 23 oDMRG Inmu mbwelrs ofu €i1Gt( Xy sar s,
pl annendu mthoe r -b@ OvlG r educed t o, labn dt of i2nda,l ltyh etno t3o.
At the end of July 2008, in a major reversal of

announced that 1t want-P@06Go @2md peowvmeemendtdundmd
In explaining this rlefvleOss ahla d whheiecrh pcraonceu raef d
ted that 1t had reevaluated the future operat
curement now needed te ceempbamimae i nler evar hiag £1 ¢
W) , cousmbitiep iamarguiasng imi s siles (ASCMs), and coun
DDGO could perform the first two of these mi
third, the Navyl sd@gonlodaealddthphetfohm DP&se thr
quately and would be 1 e slsO 0eOx pdeenssiigwme. t o pr ocur

@2
—_
©»

o 00 wno s

Nawyoposal to -500ps paodurengmddPDfbwasuring DD
ntedsiprobesdNdv¥y¥Y201l@bmudgetd, tohiComhgwas ss i
ss, 1in s3ctfiYR® 1On btuldgeNavappprdwOWdd the idea
e ment an5dl rpersotcaurrteimegn tDD G nld0 OpOr oacsu rtehde af itnhail
n the c¢class.
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s pse c2t0,® Gtehres aNaviyn i ts destroyer procur e me

dication -Gofl d hWa re nedrian g( doufr itnhge wphoiscth t he
on operating tannd-bstcsaedafowaeerefageuntst
North Korea) and the shift 1in the 1nter

mpetition (d ing which the Navy is now

a

u
eanmwdt er s g ainst poepabbemperavabrfosaech
n Russia).
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ease in Estimated Procurement Co s

As s howabl-IeneAl ow, the estimated combined procurem
1000s, as r1efsl excntmreuwali nbudge tNasvwhb,mi mmESiSnonhaer gr o
482%, since thei F¥2000hbudgdge({ for thedOfDi0scal ye
was procured) .

Some of the cost growth in the earlier years 1n
1000 program from seven s hi-wisdea op mdrcareedneeldisa ks ¢ a
that had been allocated itno tthheet pfrotugrrtahm a lhlr oaragthe & e
three remaining ships.

34 For additional discussion, s&RS Report R4383&Renewed Great Power Competition: Implications for Defense
Issues for Congresbdy Ronald O'RourkeandCRS Report RL33153 hina Naval Modernization: Implications for
U.S. Navy CapabilitiesBackgroum and Issues for Congredsy Ronald O'Rourke
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Table A -1. Estimated Combined Procurement Cost of DDG -1000, DDG -1001, and
DDG -2002

In millions, rounded to nearest tenth, as shown in annual Navy budget submissions

Estimated combined Change from prior Cumulative change
Budget procurement cost year 6 s bu« fromFY2009 budget
submission (millions of dollars) submission submission
FY09 8,977.1 f f
FY10 9,372.5 +395.4 (+4.4%) +395.4(+4.4%)
FY11 9,993.3 +620.8 (+6.6%) +1,016.2 (+11.3%)
FY12 11,308.8 +1,315.5 (+13.2%) +2,331.7 (+26.0%)
FY13 11,470.1 +161.3 (+1.4%) +2,493.0 (+27.8%)
FY14 11,618.4 +148.3 (+1.3%) +2,641.3 (+29.4%)
FY15 12,069.4 +451.0 (+3.9%) +3,092.3 (+34.4%)
FY16 12,288.7 +219.3 (+1.8%) +3,311.6 (+36.9%)
FY17 12,738.2 +449.5 (+3.7%) +3,761.1 (+41.9%)
FY18 12,882.0 +143.8 (+1.1%) +3,904.0 (+43.5%)
FY19 13,032.2 +150.2 (+1.2%) +4,055.1 (+45.1%)
FY20 13,195.5 +163.3(+1.3%) +4,218.4 (+47.0%)
Fy21 13,275.6 +80.1 (+ 0.6%) +4,298.5 (+47.9%)
FY22 13,305.9 +30.3 (+0.2+%) +4,328.8 (+48.2%)

Source: Table prepared by CRS based on data in annual Navy budget submissions.

The Navy states that the cost growth shown throuv
things, a seriebsyyodr nimevememtt alawageaffrom an earl
for the program, and toward As sheisgshmern te satnidnaRreo glre
Evaluation (CAPE) office within the Office of t6h
consequencMc OQufr dy Noumsnt breach-lO0Ppeprogecad by €bd
(sdescusbagwit he NdvyetcovefdulhDIGl 0B O prog@AEi gher
cost esthenaper f-lo¥2 FaYiRd0 1tlo ’st heeo sNta veFsY2i0ma6t ea nfdo r

b e y olnhde. Navy states that it -bwphemdmntsdd omhiwsg tdhi r
budget submissioh FX¥XAathlIFY2thoo®0i nhhrongrementally ¢
through FY2i)1}51gh)e1CAePsEt1mate. The Navy stated in
growth shown inlQ@h@ prbgrgmtbhs DOGt he FY2015 bud
aboubed wproodges arebaselined starting MeiCmtr dyor cal
cost breach3®o0on the program.

Technical Ri sk and Test and Evaluatior

Junel@QAQ Report

AJ unelGAM2 repor t e b ensagjgodri nkOD weapon acquisition p
following -b@0®@ hpr &dPDiGa m:

35 Source: Navy briefing for CRS and the Congressional Budget Office (CBO) on thelDQ@program, April 30,
2014.
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Technology Maturity, Design Stability, and Production Readiness

The DDG 1000 program continues to have several immature technologies as it approaches

the planned conclusion of operational testing in 2021. Four technolbgies yet to

demonstrate effectiveness on board the -sliie vertical launch system, infrared

signature, volume search radar, and total ship computing environment. The Navy expects

to mature these technologies as it completes ship construction, ceatificatnd

operational testing over the next 2 years. Maturing these technologies throughout the
construction and testing process will likely lead to additional cost and schedule delays as

the Navy may need to conduct onboard upgrades to facilitate the systeme f f e ¢t i vene s s .

To begin to enable the new surface strike mission, the Navy also added three additional
immature critical technologies: a communication system, an intelligence system, and an
offensive strike missile with an immature seeker technologgdtiition, the Navy received

$15 million in funding to begin initial integration of a prompt strike (hypersonic) weapon.

As of September 2020, the Navy plans to request $169 million to install its four new

systems on at least one or more DDG 1000 shipsvanttl need to request further funding

to complete the remaining ships?’ Ssystems. Though
technologies by ship integration, the integration will not occur until several years after the

Navy plans to achieve initial operatal capability in December 2021. As a result, the

DDG 1000 class ships will remain incomplete and incapable of performing their planned

mission until at least 2025.

In 2020, the Navy achieved a majeincludingl estone with
combat systems activatiorin April 2020, but cost growth and schedule delays continue

to mount for the third and final ship. Additionally, delivery of DDG 1001 has been delayed

again and is now planned for fiscal year 2022. The Navy now plans delivey®flD02

with its combat systems in January 2024 16mont h del ay compared to 1 ast
estimate of September 2022and further delays are possible given its planned change in

delivery approach. The program manager attributed the current delay to aasttile

shipyard and COVIEL9-related complications.

Software and Cybersecurity

The Navy now plans to complete software development for the class in fiscal year 2022

a 24month delay since our 2020 assessment, largely due to overly optimistic development

schedules. Although the lead ship was initially delivered in 2016, the program continues to

deliver software builds only providing a portion of initially planned automation and to

complete programming for the ship’ywarcommunicatior
Without the originally planned level of capability and automation, the Navy has had to

permanently grow the crew size by 31 sailors, increasingyifde costs.

The program expects that a cybersecurity strategy planned for fiscal year 2023 which,

aong with the remainder of a-year regimen of certifications and testing, should
demonstrate the full functionality of the ships
work has shown that not focusing on cybersecurity until late in the developnusiocy

after a system has been deployed is more difficult and costly than designing it in from the

beginning. According to the program manager, no cybersecurity issues have been identified

to date.

>

Other Program Issues

For DDG 1002, the Navy changed itdidery plan over the past year. According to the

program manager, instead of taking custody of t1
completing the combat system at Naval Base San Diego, the Navy is now planning to

contract with a private shipyard to instdde combat system and will not take delivery or

commission DDG 1002 until it is fully complete. The program manager stated that this

new approach may result in additional schedule delays; however, it will free up valuable
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pier space in Naval Base San ieand enable the Navy to avoid moving the crew onboard
DDG 1002 until it is ready to operate. The program manager identified the change as a
response to lessons learned from DDG 1000 and-18Pgcifically, that completing
combat system activation and firmnstruction is complicated by onboard crew, in part,
because access to spaces is more constrained.

Program Office Comments

We provided a draft of this assessment to the program office for review and comment. The
program office provided technical commgntvhich we incorporated where appropriate.
The program office stated that it continues to make significant progress in the construction,
testing, activation, and sustainment of the Zumwalt class. It added that final delivery of
DDG 1000 marked the tranigih to the next phase of development and integrategat
testing. According to the program office, DDG 10 (
test of the vertical launching system in October 2020, and DDG 1000 will continue lead
ship developmental @nntegrated asea testing in support of achieving initial operational
capability, planned for December 2021. The program office stated that DDG 1001
completed installation of its combat systems in March 2020 and is currently activating its
weapons, sensy, and communications systems. Additionally, it noted that construction of
DDG 1002 is 97 percent complete, and on a path to delivery following activation of its
combat system¥,

Procurement Cost Cap

Section 123 of the FY2H.0B. Ble&leGdf9 aJuatnhuoarriyz a6t,i o2n0
limited the procuremkehd t83oobi 2 bfonhepfufthdpPDGt me
and ot herGifvaer otrlse tr-tQ6068t ppogodmthe DWPGee ships
procurement cost cap appears moot

2010 HMNecrCrmurdy ,BrRracghram Restructuring,
Milestone Recertification

OnFebruary 1, 2010, the NauMpOdo tpirfoigad mChmngr exyp etr
critical cost BMceCaahd yumpdervi-Mh @wmNd slthper Nwinsni on (1 (
u. S. C. 2433a) requires certain aptriogmea mtexbeectdask
i breaghoew) hcehteshotdstand is not ter minat
0 m that experiences a cost breach large enc
s reach has 1its iplreesvtioomies caecrqtuii fsiicta toino ms yrset v ank
G000 program, this was Milestone B.) In addit
terminated, DOD must certify certain things, 1nc
securdi ttyhaatn t here are no alternatives to the pro
meet the joint mili¥ary requirement at less cost

The Navy stated in its Februas#l9 0D, p3 0@ ammetid fioc
cost brae ancaht hweansa t i cal consegguenceat D &hStitnec eph o ge a m

36 Government Accountability Officéeapon Systems Annual Assessment[:;] Updated ProgramsigiveApproach
Needed GAO-21-222, p. 171.

37 For more on the NunMcCurdy provision, se€ERS Report R41293,he NunaMcCurdy Act: Background,
Analysis, and Issues for Congrebg Moshe Schwartz and Chasl¢. O'Connor

38 Source: Letter to congressional offices dated February 1, 2010, from Robert O. Work, Acting Secretary of the Navy,
to Representative Ike Skelton, provided to CRS by Navy Office of Legislative Affairs on February 24, 2010.
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the -DDGO program has roughly $9.3 billion in res
the program to three ships increasedrtchh maughly
devel opment costs that are included in the avera
devel opme ntc ucroesnie nptl ucso sptrfQdd ® Th &€ arcchs DIDGi ng 1 ncreas
acquisition —wonnet ocfo sttwo( PrdetaCstuhredMeNGmunsnd ¢ pnodédei si on
measuring ®cwast gmrowgh t-Mc Cwmrmudy ar iNuinmal cost bre
In a June 1, 2010, letter (with attachment) to (
executive (i1i.e., the AUmdiars iSeaommet dlerxy homfol Degfyfe mand
that he had r elsOtOOucptruorgerda mh haen dDDtGhat he was 1ssui
required uMd€mrdlye pNown sion F£loOr0 Ot hper orgersatnr utcot ur e ¢
proc®ed. letterrssttedt ahalt0gdtOh fp rtohger aDDG ncl uded t
foll owing

T A change - 6&G60hkesDREG affecting i1its primary 71 a

T A change i1 tihd tpradgmgpmrational Capability (

FY2016

T A revision ’st ot e shtei wpartongawuh ne wgbi rement s
Regarding t he ’sc hdaensgieg nt oa ftfheec tsi hnigp-110t0s0 porrii ngai rnya 11l ayd
was to have beenbaeamdippedar wi DPBR) daebmdiidstt iXng of t
band-3SEhYil ti function r acdeddu i b MK B SIViWd utmiee Sleaa k th
Radar ( VSR). (Raytheon is the prime contractor f
have been in development for the past several ye
stated that, ragsamessuonbectafinige phe “ahip is now
upgraded multifunction radar [MFR]chandga oe lviothiuma
the Lokwkihbeternd8 4S WY R fr dsm diehsei gsoh.i pThe ship might r
weighservation that would permit the VSR to be b
Navy states that

As part of the NuniMcCurdy certification process, the Volume Search Radar (VSR)
hardware was identified as an acceptable opportunity to reducéendbst program and
thus was removeddm the current baseline design....

Modifications will be made to the SPY Multi-Function Radar (MFR) with the focus of
meeting ship Key Performance Parameters. The MFR modifications will involve software
changes to péorm a volume search functionality. Shipboard operators will be able to
optimize the SPY3 MFR for either horizon search or volume search. While optimized for
volume search, the horizon search capability is limited. Without the VSR, DDG 1000 is
still expected toperform local area air defense....

The removal of the VSR will result in an estimated $300 million net total cost savings for
the threeship class. These savings will be used to offset the program cost increase as a
result of the truncation of thprogram to three ships. The estimated cost of the MFR

¥PAUCiIsthesm of the program’s research and development cost an
units in the program. The other measure used under the Mo@urdy provision to measure cost growth is average

program unit cost ( APtéfalpracureméant codt divided by theaumber of gnitsainithie s

program.

40 etter dated June 1, 2010, from Ashton Carter, Under Secretary of Defense (Acquisition, Technology and Logistics)

to the Honorable Ike Skelton, with attachment. The letter and atéthwere posted on InsideDefense.com
(subscription required) on June 2, 2010.
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software modification to provide the volume search capability will be significantly less
than the estimated procurement costs for the ¥ASR.

Regarding the figure of §$t3h0e0 anbiol viei opna snseatg et,o ttahle o«
2011 determined t-HaWSRI fmbp+thd0bhe g PDlIse aSRBRY by $54
the cost to -bianntde grraadtaer ¢ihmte od ut@lt @ a Wad¥ §R). cFloarsds ( CVN
aircrafSubdarnicédan.mi{t hi oen$cost from the above $3
would bring the net total ¢ oswi dsea vbiansgiss .t o about
A July 26, 2010, press rtepor-t0Q@opresgiCamptmdmagdanrn
stathagf afWeo witiompge e-dahtder 8dar to meet owr TrTequire
100G@MN¥ou can me<d OGP tohpee rADG onal ] r eb@unidr ¢ meandtasr |wi
wi t h oft war® modifications.

An attachment to the JunlkC 1f,or2 061808,0 Dipettotgerra ns thaatde c
increased 86 %, -McrQugrgdeyr icnrgi ttihcea INucnons t breach, and
program to three ships was responsible for 79 of
attachment statadpethetnthgeopbentsewvf increase ¢
devel opment costs that are primarily due to 1incr
the program.)

Carter also stated in his June d,00D0alpftr,obgdretter t
funded, f or tFhYe2 Ople5r,i otdo FtYh2e0 Iclo s t estimate for th
Assessment and Program Evaluation (CAPE) office
of Defense [ OSD]), and, fesrcbhb¥Y20té6tamdtbetondif ht
The program was prevs oasslty dsutnidmalt ¢ of’st thcemsINla vye a r
estimate for the prosgraast seshtiigthaetre ,t hfamn dihmeg Ntalve
CAPE estimate fbEY2O0OIle5 pwirlilo di nFcYr2elals e t he cost of
in the budget for thoseimwetends Thealldtess shatfs
FY2011 [funding] -500@ tpgrndgr {dhibrt hiheuPDGreprogran
An att ac htrheentl ettt er stated that the CAP-E in May
1000 program (i.e.s, rtehsee asrucmh oafn dt hdee wvperloogprmerm t ¢ o s
costs, divided by the three shipywgedol tdes prograr
($22.1 bitdarmndalnl athenfor al I's tahweerea gseh ipprso)c, u raennde
cost (APUC), whsi cthotiasl tphreo cpurroegnreanmt cost di vided
program, as $4.3-ytialrl id®nd 2mdBrs bsi-f d g oind dinh & thse nf or e
three ships). The attachment stated that these e
meaning that the CAPE believes there is a rtoughl
completed atostr astdiemattéhse,seamcd a roughly 50% cha
exceed these cost estimates.

An attachment to theérdteurtm rf o rachDefde tshe Acaguuyi stic
review in the fall 2010 timeframe when the progr

41 Source: Undated Navy information paper on BBGprogram restructuring providéa CRS and CBQy Navy
Office of Legislative Affairs on July 19, 2010.

42 Source: Undated Navy information paper on GY8lcost issues, provided by Navy Office of Legislative Affairs to
CRS on March 19, 2012.

“¥Cid Standifer, “ Vol u m€00RGodldBe ShiftechTo €\aMcItInsSide the dlavyJulyR&;
2010. SealsoJoseph Trevithicland Tyler Rogoway Né&vy dJroubled Stealth Destroyers May Have Radars
Replaced Before Ever Sailing On A MissjoiThe Drive October 15, 2020.
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Milestone B and aut hor i zla0t0i2o n[ hfioerd , psrhohdpu citni otnh eo f
progtam].

On October 8, 2010,-1DOD pesobMsbhbems edne¢ hB ODODGt i fica
aut horized the Navy to continddOfrsodwdt icommef ctetl
production off0®te third DDG

Aut hor Information

Ronald O'Rourke
Specialist in Naval Affairs
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