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Navy Frigate (FFG[X]) Program: Background and Issues for Congress

2UOOEUa
The FFG( X)i sjaampg rogma nbui | & @Gau icdieadsssi log FfFrGisgat e s

The Navy wants t o( f)mod-wwR2éEhe&t@h8e afti rasvto afife@ ofear i n
FY2DRY2®, an'd nt FeYPH@ O&Bawy opo23@ dbF&¥@dt requests

$1,281.2 million for the pr égcWeMnktuddett hseu f mir ss
shows that subsequent ships in the class are est
each iyeatrhdol | ar s.

The Navy intends to build the FFG(Xpaho a modi fi
roachpaattdeidgmn happroach. The parent design co
i gn #&hi pfeodientdiuggnt.ry teams arfeorr ephoer tFeFdd(yX)c o mp
Twon. oté a mbireap @rptreocploysi ng to build their FFG(X)
yards that have beemLO®%S) dfii @drju dthalt Ma &k ofo mb e
e, FlAh¢camanider i / (Ad MiMrfe tMae | Maeeitee otWHer two t es
ptreodploysi ng t o bui | doetntelaryarla mriFcGY /XB a tdle sli rgors  \&Wa r k
, &ibacti ngton Ingalls Industries/Ingalls Shij

Z o —-TQO®
- —

ag02i8, was reported that a fifth industry te
FFG(X) pmadgiamor med t he9iNmaty oh Mag @8¢i @2®&d t o
for the program. ,Thi « ef dotntiedrw ié p & thEpld pegptb s a m

bui hidFFG( X)gmneat F/ MM.

The Navy plans to announce théub@2@ome of the FF

ThEeFG( X) program prlkesenéesssgheriasspesenor aCongr e
foll owing:

T whether to approve,&Gr épaaindi mrg medliufeystt HeorNd
program

T whether the Navy has appropmdagredwt defi ned t
margin of the FFG(X);

T the &dlavgptent desug:m apphP&@mogoamt hat her
than devel op an earteietgl ydersdwn( if . og. t hel esdn p

1 cost, schedul e, and technical risk in the FF

T whethertiaoyaladdCSs should be procured in FY2I
potenti al del ays; in the FFG(X) program

T the pot entbiasle i MpRBEGEIXPIFf oheshi pyards and su

firms
T whet her to build FFG(X)skabagpe¢hinngheél shi pyar
for, or at twandr three shipyards,;

1 t hpebenitmmdct on required numbers of FFG(X)s o
Nawsy surface force architecture.
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Navy Frigate (FFG[X]) Program: Background and Issues for Congress

( OUUOEUEUDOO

This report provides background information and
regar dNandigy FR&( X) pr odo apnr, orcal wperc dagiysusimdoefd s i | e
frida&tFedsh)e &dawy oposed FY2020 budget requests $1,
procurement of the first FFG(X).

The FFG(X) program presents several GGpotenti al (oI
deci si om®» gxm® ndl fidfdNeagvty capabi lities and funding re
shipbuilding industrial base.

This report focuselA owal athed FIR&GY K) stpdr plygiutatihadri anlg pr
Combat Ship ,(6C8pweertea@@ RE mRMLEBMNAVYyY Littor al Com
Ship (LCS) Program: Backqgrboyu nRio naanldd h @&'rsRudiRiISkieor Coc
repdissuss the strategic context within which ¢t}
agui sition programs may be considered.

I EEOI UOUOE

- EYAAWw%OUET wOi w2O0EOOQw2U0UI EETl w" OOEEUEOUL
I n di scustemgl i gsyadasrr asahdi p3bOui | di ng pl ans, the Na
combat alnarsg e nstuor f acLeS Ccso mb arteaadtisn gut ber laanwd destr
andmal | sur f acSeS Csomb ameaafstishgi ghteedlavigCSs, mi ne Ww:
and pat’868Cscamétsmaller, |l ess capable in some r ¢
t o p roopceurraet, e, and support than LSCs. SSCs can op

Navy ships, patrhricautl acpegr atni hg ghrewi ronment s, or
| owtehrr eat operating environments.

I n December 2016 ,a tdoealNatvoy aceHieeavsee and mai nt ai n
including 52 SSCs, of which 32 are to be LCSs ar

are SSCs, they do-smotp S&uenvifedtr agwaarld, tbheec aSu2zs e patr
consibdeetrtelde force ships, which are the kind of s
Navy andé&st héebMaVygoal

At the end of&BFY20Lk&, of h&SICavY ot aled 27 battl e |
16 LCSs, ande 1dhimp sh.e UismmdB ¥Z 6ybeba r81&(vMFWYW2029)
shipbuilding plan, the SSC force is to grow to ¢
reach a peak of 62 ships (30 LCSs, 20 FFG[ X] s, &
then decbOnships (20 FFG[ X]s and 30 SSCs of a f1

1SeeCRS Report RL3266%\avy Force Structure and ShipbuildiRgans: Background and Issues for Congrdss
Ronald O'RourkeCRS Report R4383& Shift in the International Security Environment: Potential Implications for
Defensé@ Issues for Congresdy Ronald O'Roike; andCRS Report R44891).S. Role in the World: Background

and Issues for Congredsy Ronald O'Rourke and Michael Moodie

2 See, for exampleCRS Report RL32669avy Force Structure and Shipbuilding Plans: Background and Issues for
Congressby Ronald O'Rourke

3 For additional discussion of battle force ships, GBS Report RL32669avy ForceStructure and Shipbuilding
Plans: Background and Issues for CongrdssRonald O'Rourke
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I n contrast to cruisers and dest#trhoyans arwhisch ar
frigagemrseragtebyded to optehnrreaeblsn®r eNawy | owiegates p
many of the same peacetime and wartime missions
since frigates arethmdaemhede dawe doquesioppeead | wiwtel f e
|l ecsapabl e radams, aaddot bes egwgitreeriyndgd hmemdundanc
cruisersedgad destroy

The most recent class of frigates op@)latcéadsby ¢t}
(Fi gi)rAe t ot al -7ofcl5als sFFshi ps were procured between
ships entered service between 1977 and 1989, anc

Figure 1.Oliver H azard Perry (FFG -7) Class Frigate

tt "1!, ﬂhu.u 2 '-*-nw_f ! a Fles,

Source: Phot ogr aph ac comp aFghtingFgrwatdalast OliVée RemyeClass Frigate
Deployment Mavy Liyelanuary 5, 2015, accessed September 21, 20h#pdtnavylive.dodlive.n201501/05/
fightingforward-lastoliver-perry-classfrigatedeployment/

their fi k&G sweanef iaguworuatt i4cbrs, feet |1 ong and had
ghly 3,900 tons to 4, 60®Art en g.h -FBR|y keeloahg=DrGi s ot
troyers are about 510 feet |l ong and have full
| ohwdinrg decommi ssi onr7 ncgl,asas nsuhnmibpesr, olfi kkeFGcer t ai |

4 Compared to cruisers and destroyers, frigates can be a moeffeative way to perform missions that do not require
theuseofahigheost crui ser or destroyer. I n -tapabilityphégbeicgst t he Navyo6s
cruisers and dé®yers and lowecapability, lowercost frigates has been referred to as an example etallsd high

low force mix. Highlow mixes have been used by the Navy and the other military services in recent decades as a

means of balancing desires for indivadplatform capability against desires for platform numbers in a context of

varied missions and finite resources.

Peacetime missions performed by frigates can include, among other things, engagement with allied and partner navies,
maritime security operatns (such as anfiiracy operations), and humanitarian assistance and disaster response

(HA/DR) operations. Intended wartime operations of frigates include escorting (i.e., protecting) military supply and
transport ships and civilian cargo ships that aoeing through potentially dangerous waters. In support of intended
wartime operations, frigates are designed to conduckantiarfare (AAWH aka air defense) operations, asiirface

warfare (ASuW) operations (meaning operations against enemy surfasestipraft), and antisubmarine warfare

(ASW) operations. U.S. Navy frigates are designed to operate in larger Navy formations or as solitary ships. Operations
as solitary ships can include the peacetime operations mentioned above.

Congressional Research Service 2
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decommi ssioned U.S. Navy ships, have been transf
countries.

~ ~

%%& p7 Aw/ UOT UEO

, 1 EODPOT wOl w#i1 UPT OEUPOOW%HN%& p7 A

n ptrhoegdeasm gnat i oFFFmMEREKEs Mmeangmiges idlee sha p (i ndi
hip equippddfensh AAWaX)eatde mat e p e tdhedsti gtnh eo f

I
s
the ship has notFGY&f) bdamns dmmiasmsmlan @ lsi pddalit fei avh 0 s €
deign has not yet been determined.

)

N A A A e

/ UOEUUDOEOW@Eau2 ET 1 EUOI
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The Navy wants to procure 20t hFeF @(aXf)lysa,n nvehdi ctho tian c
32 LCSs woul ds neeBe8$8 Q hfeceribaelAy g malal of 35 (rather |
have been procured through FY2019, but Navy of fi
wants to procure 20 FFG(X)s.

The &awgbhs p-lfeorrede goal is the result of a Force ¢
Navy conducted in 2016. The Navy conditsts a new
currently conducting a new FSA that is schedul ec
of ficials have stated that thismbhew &SAswmall & uk
combatants, and might increase it. Navy official
years may sbrif acaerocfhartoeecw ur e t hat wisl la ilnearl quedre,

proportion of small surface combatants.

Figdskkows a Navy briefing slide depicting the po
each sphere representi ngr faaamanneldi slhe p( WS V)a.n o

Figaretheé MNsgbhbyp goal, reflecting the current for
twice agemanyf hae combat ant sFiag@ssatpd d s tssu rtf haacte tche
potenti al new surface forcédaapthioneéet mia@ ¢balkdcl

5 The designation FF, Wi two Fs, means frigate in the same way that the designation DD, with two Ds, means
destroyer. FF is sometimes translated less accurately as fast frigate. FFs, hawenarparticularly fadiy the
standards of).S. Navycombatargd their maximum sustaed speed, for example, is generally lower than that of U.S.
Navy aircraft carriers, cruisers, and destroybraddition, therés no such thing in the.S.Navy as a slow frigate.

6 Some U.S. Navy surface combatants are equipped with agefienise AAV system, meaning a shegnge AAW

system that is designed to protect the ship itself. Other U.S. Navy surface combatants are equipped with an area
defense AAW system, meaning a longange AAW system that is designed to protect no only the ship lselbther

ships in the area as well.S. Navy surface combatants equipped with an-alefanse AAW system are referred to as
guidedmi ssile ships and have a fiGo in their designation.

“"When the shipb6s design has b e eightkehamgednoithe EF2 progrdme pr ogr amod s
since FFG61 was the final ship in the FFGprogram. It is also possible, however, that the Navy could choose a

different designation for the program at that pdd#sed on Navy decisions involving the Seawolf (S8l class

attack submarine and the Zumwalt (DEXG00) class destroyer, other possibilities might include-E6@, FFG

2000, or FF&2100. (A designation of FF@1, however, might cause confusion, as FHEGwvas used for Flatleyna

FFG-7 class ship.) A dégnation of FFG62 would be consistent with traditional Navy practices for ship class

designations.

Congressional Research Service 3
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twice as many smal |l sur f acdealcoomgp avtiatnht sa tnheawn
rd tier o numerous USVs.

— —4

> O
—_—

Figure 2. Navy Briefing Slide on Surface Force Architecture
Each sphere represents a shipa USV
C2

Surface Force Architecture e

SHIP CENTRIC FORCE Vs, DISTRIBUTED / NODAL FORCE

Sensors

SHIP TYPE

Source: Il | ustration accompanying Megan Eckstein, 0Sea Hunt el
as NAVSEA Moves ForWsalrNewsApil 29h20I@r aft RFP, 6

Notes: Each sphere represents a ship or a USV. LSC means large surfazataondi.e., cruiser or destroyer);

SSC means small surface combatant (i.e., frigate or Littoral Combat Ship); LUSV means large USV; MUSV means
medium USV. Spheres with multiple colors (the LSCs and SSCs) are ships equipped with a combination of
sensors green), command and control (C2) equipment (red), and payloads (including weapons) (blue). Spheres
with single colors (the USVs) are equipped with either payloads (blue) or sensors (green).

/ UOEUU2R2 Bi DBWOI

The Navy wants to pF¥2oORe, thkbkefnest EF&EGEKXK)ainat e
FY20RYI2029, and thén@érn htdd eF YWE023003 Ob.udget submissi
first FFG(X) is scheduled to be delivered in Jul
July 2020

8 For additional discussion of this possible change in surface force architectut&®Sdeeport RL32663\avy Force
Structure and Shipbuilding Plans: Background and Issues for Condrg$tonald O'Rourke
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21 B x w"PDE>OHHD U®IwE OE w" Ul pDOI
21 Dxw" ExEEDPOPUDPI UWwEOEw#1 UDPT O

As menti ohéXdi mbtowe,ptogram designation FFG(X) me
ship has not ylen deereenr adla,v etshaey afexdvEyio ¢ | WG :

T The shi® gl tiombesi on small surface combat ant
anair wAAWanguyf aceAWayafnaries ulbmari ne warfare
(ASW @&haedctr omagrEdMWop ewar fi ame . (

T ComparaelF toooncept t haete ba mearr gyea Qulmid rerge sotfr u
the LCS program, the FFG(X) is to have incre
and enhanced survivability.

T The & hadpeefaense AAW s w9t @ hoeci agfA¥dr ebae
me and nfgor mdef easeaAAWt bhat | ex stedn dasraecnage t han
defense AAW t hat ©8lawsy bcer upirsoevrisd eadn db yd etshter oy er s

T The ship is to gbe ncabpoatbhl eblodfe eodpaetreadt ichi . e. , mi
|l ittorabhoaredgas near

T The shbhe dspatml e of operé@hengteédatheées i ndepenc
appropriate fonorntas apaNaty yefl olmadmagd ron s .

Givembohe, thesvwidFlGl( XDi kehytkeembanfenmosp!| aeawmelny
armed, and mor ¢ riehvapnettbeerv eaCiBF oc o n¢ d@t emer ged fr c
the February 2014 LCS program restructuring

FigBskkows a January 2019 Navy bisi epflianngnesdl i de sun
capabFbrtadditional inGBopmanined ctalpdphpbenEBF@eX) s

—_—

#UEOQw" UI pPDO
To help maximize the time that each ship spends

operating FFG( Xasn wiptph odwdl amgomodt |cyr ecvail nlge,d tbhla't
Navy uses for operating its®ballistic missile st

9 RFIl: FFG(X)- US Navy Guided Missile Frigate Replacement Prograrnessed August 11, 2017, at
https:/imwww.fbo.govhdexz=opportunity&nodeform&tab=core&d=d089cf61f254538605cdec5438955b8e&
_cview=0.

Wsee, for exampl e, Davi d B. LarfFreirgatidghto UBDefdlmevy Woll sh @1 s@ nod |
News January 30, 2018.
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Figure 3. Navy Briefing Slide on FFG(X) Capabilities
Presented at Surface Navy Association National Symposium, January 2019

AW EW/IO
. Y « SLQ-32(V)6 (SEWIP Blk IT) w/ HGHS and Specific Emitter
Ao Mensicaton (SE) WATERCRAFT
. sM2BkmC + Spectral (Follow on to SSEE Inc F) -
. EssMBIk?2 +  AOEW (on airbome asset) +  7mRHIB (x2)
o 21 cell RAM larmihisr +  SWAP-C reservation for SLQ-32C(V)7 (SEWIP Bk III Lite)
. UPX.29 IFF *  SWAP-C reservation for 150kw laser
.« CEC
AVIATION
SUW I:‘ Current Capability + Organic MHL60R (x1)
. 57 i i «  Organic MQ-8C (x1)
. e L crowth Potenta g T —

*  MK20 Mod 1EOSS
* OTH fire control system
+  OTH2x4 (T)/ 2x8 (Obj) w 0

+  Horizon Reference System
«  Night Vision Device Compatibility

+ 50 caliber machine guns

«  iStalker w/360° coverage

+ NGSSR

C4I/ CMS
+ CANES
ASW ICOP
Link-11/2

+  AN/SQ5-62 Variable Depth Sonar Link-16
or Low Band Hull Array LOS/STJ/JRE

+  TB-37MFTA w/ TACI + HF/VHF/UHFLOS

+ AN/SQQ89(V)15 + UHF/SHF/EHF

+ USW-DSS SATCOM

+  AN/SLQ-61 Lightweight Tow or + NTCDL
SLQ-25 NDAIE +  Frigate Weapon

+  ADC (TorpCM) System (FWS)

+ Mk41 VLS supports VLA for all- +  Advanced Cyber
wx stand-off ASW weapon Design
(future) *+ GPNTS & ECDIS

*  SVTT - Shipboard Torpedo
Launch (Obj)

DISTRIBUTION STATEMENT A. Approved for public release. Distribution is unlimited.

Source: Present ati on by Dr. Reagan Campb dlSurfacetNdavys G( X) Updat e, I
Association, 6 Janu 8mpgstedlablnsideDefdn8e,conb(subseriptionreuired), Jaduary 22,
2019.

J UOEUUT 61 60w" OUU

The Navy wa+wins sitm eotsho| FlO®( X) program (i .e., ship
average unit procurement cost of $800Mmillion tc

11See Sam LaGrone, ANAVSEA: New NavVvySNIMevwsdpauarg9, b8yl d Cost $95

Ri chard Abott, fANavy Conf i r ms-6CbaceptAvardsBy $pangeerseDayy $1 Bi |l | i o
January 10, 2018: 1; Sydney J. Freedberg Jr ., ANavy Says |
Test BreakingdDefense January 12, 2018; Lee Hudson, iNavy to Downse
Compet IndidetheNagy January 15, 2018; Richard Abott, ANavy Ai ms

Leveraging Modul ar Defenyse Raitydanu@rg 1in2018:8hei$809 miléon figure is the
objective cost target; the $950 million figure is threshold cost taRgetarding the $950 million figure, the Navy states
that

The average follow threshold cost for FFG(X) has been established at $950 million (CMi8$).
Navy expects that the full and open competition will provide significant downward cost pressure
incentivizing industry to balance cost and capability to provide the Navy with a best value solution.
FFG(X) cost estimates will be reevaluated during the Cdnaeépesign phase to ensure the

program stays within the Nafiydesired budget while achieving the desired warfighting
capabilitiesLead ship unit costs will be validated at the time the Component Cost Position is

Congressional Research Service 6
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The Navy reportedfy coeslti evaens bteh ehte | tdh & |'olsiep t o t

Byaw of comparison, the Navy estimates the aver:

procured in FY2019 at $523.7 n |l émbar Kedt mi il en

package), and the average ubhltcdeasssg wryemsntt hads tt
t e

Navy has reques

As shdamd ke Nsmavpropozd@dbkrd@edtl, 28due&stms [ $i on for
procurement of the first FFG(X). The | ead ship i
expensi ve tocmns hihps fion Itohwe pr g rmrmg ¢ breemairste d diset
i ncorsmorsat er all f teheardemnagi leadi cheseirgm/gndg ®D/ NR
class. (It is a traditional Navy budgeting pract
new ship class to th procurAsmemtdaddsete of t he | e
Nawy FY2020 budget submission shows that subsequ
Navy to costlrbaghéyge®moD@ omh enfse wo weerartshe next

The &d8awyw2020 budget submission estimates the to
$20,47 01 ion (i.e., a bycewatr 200 rl Saabsi aveonapgei oft hbéo
millionSehebfigure ofi as2¢hem?T0dbl mialrl fomgure, it i
estimated anre&(Xopbéapiooufed out to FY2030.

d for procurement in FY2020 at

EgUPUDPUDPOOW2UUEUIT a

The &degtiaeprocur the firstal Fdor®d X9 h i tni Rer 2t0@ 0d aw
a completely nevwhdkedi gres(iig.ng. ,f oa aslineeaerF F@eX) gn( U
mi ght defer the prbaboFayendt ©dngsdeudntrisyt, sthig Na
to build the FFG(XJ] fBn exmethiampadlpirmradgbmeimcan | ed
par-@emsi gn AApprpachnt desigresigwml drba 4 Ue$.gnsisihp
Using t-tespgneappr oach cdeens irgend acoossttd, e saimtde dui me ar
techmiisdalbui | diThge tChmeastshiGmard and the Navy are c

established in"$QTR FY19 prior to théNavy awarding the Detail Design and Construction
contract.

(Navy information paper dated November 7, 2017, provided by Navy Office of Legislative Affairs
to CRS and CBO on November 8, 2017.)

The Navy wants the average basic construction cost (BCC) of&lkiipsugh 20 in the program to be $495 million per

ship in constant 2018 dollars. BCC excludes costs for government furaisimbadit or weapon systerasd hange

orders (Source: Navy briefing slides for FFG(X) Industry Day, November 17, 2017, slidell6of e iKeéyi t | ed
Framing Assumptions 0 )

2see, for exampl e, J tOs ShipsLik&ayb Cost NeaFFB@K,Opwn Fanl $950Mv

Thr es hgdetheMayy January 21, 2019; Sam LaGrone, AiNavy Squeezin
Requirere nt s S USNI Newd yJ @nuary 22, 2019; David B. Larter, fAThe US
Comi ng i nDefenséNewsdasuary28, 2019.

13 For articles about reported potential parent designs for the FFG(X), see, for example, ChuckiH®P C Der i v e d
Frigate? Designed for th€hRokaHi Nadvyg, CBr,fefomma t5 20dar dFNBbd og
David B. Larter, ABAE Joi ns Race Deftemse NegSeptehter B4, 2047at e wi t h |
ABMT VelhOktr oigat e Scal e MdadyRecogniton DSEpt el &r 01 3, 2017; Davi d
the Service Looks to Fildl Capabi | befense NewSeptermber 112018, US Navy E
Lee Hudson, AHII May tOdrf efrorNaN & wyn aR u tSwetodde thetNpgyAgudt Compet i t i
7, 2017;Sydney J. Freedberg JrBefyond LCS: Navy Looks To Foreign Frigates, National Security GuiBeeaking

DefenseMay 11, 2017.
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design fagnmreo £oladspto | Gura rsde ¢ u rpiotl ya r ¢ u)tpte dorg'éTalikee e .
par-eéemsi gn approach has al so beo®msus d&dairmd tshe ppsas
including Navy Yantdhe€eowat frs@meeanshi Responsé® Cutters

-Ow-1 pPw3l ETl 00001 PI UwbUw2aUull OU
As an additionalconsetzs hred eiceamimeaduoani ndpe FFG( X) pi
the daviysdeges oping no new technodtolge eshiop isy sttar

use systems 8Bhdttathaadlgrgeeardsystb ewirngardeevel oped f o
progr ams.

- UOET UuB®E U
Given the currently envi speege dy eparrs c t eheem éNmtrverr a nc
for the FF&0X)spgegraming a si HGobesbsiéderwitbhbl
a%t,he ship is to be built in a U.S. shipyard, e
foreign design might thus involve cooperation or
and a foreign devellTbpeNaoly hbsr panmglhdddest ginhe o
budiilng t he osthh rpdse aydit &wo®.December 12, 2018, hearin
before two subcommittees (the Seapower subcommitt
Support s unbeceotmmigt tjeciemtalt ) Aofmedh &er vi ces Commi tt
exchange occurred:

SENATOR ANGUS KING (continuing):

Talking about industrial base and acquisition, the frigate, whidrewalking about, there
are 5 yards competing, there are going to be 20 ships. As listiznoie it, the intention now
is to award all 20 ships to the winnegsita winner take all among the five. In terms of
industrial base and also just spreading the work, gettirdy gle¢ting the work done faster,
talk to me about the possibility of splitgrthat award between at least two yards if not
three.

SECRETARY OF THE NAVY RICHARD SPENCER

You bring up an interesting concept. THisréwo things going on here that need to be
weighed out. One, yes, we do have to be attentive to our industrial base axdlity to
keep hands busy and trained. Two, one thing we also have to look at, though, is the

14 For more on the polar security cutter programiuiding the parentiesign approach, s&RS Report RL34391,
Coast Guard Polar Security Cutter (Polar Icebreaker) Program: Background and Issues for CobgrBssmald
O'Rourke

The Navyods B dasenine wafaekhips are an enlarged version of the Italiandlasgsimine
warfare ships.

16 The FRC design is based on a Dutch patrol boat desigbaimen Stan Patrol Boat 4708

7see, for exampl e,DolLwenes eHuedcsto nt,o0 fiQ\haev yV etnod o r IfsidetheFut ure Fri ga
Navy, January 15, 2018.

810 U.S.C. 7309 requires that, subject thovesseltpbeesi denti al w.
constructed for any of the armed forces, andnajor component of the hull or superstructure of any such vessel, may

be constructed in a foreign shipyard. | n addi ti on, the paragraph in the annual L

appropriations for the Navy 6andG&dmiergidnuNaJy dcconry) typically contains (t he Sh
t hese pr Brovideddugher Thiat none of the funds provided under this heading for the construction or

conversion of any naval vessel to be constructed in shipyards in the United Statesestphloled in foreign facilities

for the construction of major components of such vegsekided furthey That none of the funds provided under this

heading shall be used for the construction ofaswwad vessel in foreign shipyards. ... 0
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balancing of the flow of new ships into the fleet because what we want to avoid is a spike
because that spike will come down and bite us again when thegg #tirough regular
maintenance cycles and every one comes due within two or three years or four years. It
gets very crowded. & not off the table because dve not awarded anything yet, but we
willd we will look at how best we can balance with how wergsburced and, if we have

the resources to bring expeditjgranted, we will do thalf

I OOEOuw! Uaw" OOUUEEUDOI
g r mpntceost, t
0

As a means of reducin
bl ock buy contraéts t
OO0x0Um( OEVUUUa w3l EOQU
As shdwaml iemlfecasntdustry teams arfeorr @phoer tFeFdd(yX)c o mp
progfwo.of the teams are reportedly proposing to
shipyards that have been buil diagugttatol8A &b mbe
Mobil e, FAhcamanider i / (d MM e tMae i Meaef it e d tdlhanrs taw e
reportedly proposing t®Gerbauridld Dyhred mi d&-/GR axt) h dlersa
( GD/ Bl W)f Batama tMEngt on I ngall s | nddddt/riarfegsall Il ,sg a l
Pascagoul a, MS

As al soTabhanfiifnt h i ndustry team that had been i
reporitnddlryned t he, N2owaoéni Maywa@Z3deci ded to not s
pr og?Aassnh own inhibefiabhejntjustry treapngr tl @ kley one
had proposed building its FFG(X) design at F/ MM.

Table 1.Industry Teams Reportedly Competing for FFG(X) Program

Industry team leader Parent design Shipyard that would build the ships

At least four industry teams, shown below, are reportedly competing for the FFG(X) program

Austal USA Independence (LG8) class LCS desigr Austal USA of Mobile, AL

Fincantieri Marine ItalianFincantierFREMMFregata FincantieriMarinette Maring(F/MM) of
Group EuropeaMulti-Mission@ frigate Marinette, Wi

General Dynamic8ath  SpanistNavantia Alvaro de Bazétlass General Dynamics/Bath Iron Works

Iron Works F100frigate (GD/BIW) of Bath, ME

Huntington Ingls [Not disclosed] Huntington Ingalls Industries/ Ingalls
Industries Shipbuilding (HIl/Ingalls) of Pascagoula, M

A fifth industry team reportedly informed the Navy on May 23, 2019, that it had decided to not submit a
bidfi details below are for the bid th at it was reportedly developing

Lockheed Martin Freedom (LCH) class LCS design F/MM of Marinette, WI

Source: Sam LaGrone and Megan Eckstein, O0ONavy Picks Five Cont
Pr o g rUshi Neéwsebruary 16, 2018; Sdma Gr o n e, OLockheed Martin Wonot Sub mi

19 Source: Transgst of hearing posted at CQ.com.
20 For more on block buy contracting, €BS Report R4190%/ultiyear Procurement (MYP) and Block Buy
Contracting in Defense Acquisition: Background and Issues for Condmes®nald O'Rourke and Moshe Schwartz

2’Sam LaGrone, fiLockheed Martin Wondot SudndSNIHAaNeBewlsom LCS De:
2019.
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for FFG(X) Contest 6 USNI MMgwe 8, 2019. See also David B. Larter, 0
Fut ur e [DefeisgNewvse Fébruary 16, 2018; Lee Hudson, oONavy Award
for Future Fr ilgsidete N&pebrpaeytl9, 2008 n, 6

Febr2@ltgNalvey, aviwarvee FFG( X) concept wall uckesi gn ¢
of $15.d0aaki hekedlomaders of the TabWledBiendgstry teams
i pient of a cowac enpatu aa rdeegsu igrrfe ooeamtthrdaogtu erotmp et
ailed Desi gbD&itdcGonbhstacuctpbpont he progr am.

The Navy plansttomanobdundbe Fdé&h(eXiwicnonnepre toift itohne D
contoi aau 920

/| UOT UEQw»nUOEDOI
Tabdsehows f unBFG@Xjoogrr atnh dlanddye® Q thhuelget submi ssi on.

Table 2. FFG(X) Program Funding
Millions of thenyear dollars, rounded to nearegénth.

Prior
years FY18 FY19 FY20 Fy21 FY22 FY23 FY24

Research and development 846 137.7 1328 59.0 85.3 75.4 70.7 72.1
Procurement 0 0 0 1,281.2 2,057.0 1,750.4 1,792.1 1,827.9
(Procurement quantity) 1) 2 2 (2) 2)

Source: Navy FY2@0 budget submission

Notes: Research and development fundisgocated in PEProgram Elemen®)603599N, Frigate Development
which is line 54 in the FY2020avy research and development account

un ~ A ~ ~

(UUUI Uwi OUw" 00T Ul UU
%8 Il WoUOEDOT wil @UI UU

One i sGoaregrfeosrs i s whether to appF¥@@ndieajgect, or
request for the program. I n assessing this quest
whet hwor khehe Navy i s proposikROg tap pd mapirdi attlkee pr c
whet hBavyhkas accawatkly priced th

"OUUOw" ExEEPODPUPI UOWEOEwW&UOPUT w, EUT PO
Another issue for Congress is whether the Navy F
and growth margin of the FFG(X).

22 Department of Defense, Contracts, Press Operations, Release N32R, February 16, 2018 (i.e..gbOD

contracts award page for February 16, 2018). See also Ben
Frigate DeUsNiglews Wdukyo31, 2018; Rich Abott, iNavy Awards Mo
Defense DailyAugust 1,2018Kr i s Osbor n, ifiThe Navy | s Moving Fast to Buil
K n o viNatidnal InterestAugust 1, 2018.
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OEOa UPRE@Uu#AIUPBIUT Ew21 Dxw" EXxEEDPODPUDI U

One aspect of this issue iIis whether the Navy h
identification of the capability gaps or missi
decision to meeets tohrosm scsa mabinleietdys gahr ough t he
the capabilities outlined earlier in this CRS r ¢

adequately rigorous analytical basis for these t
edigdioim thi$£ CRS report.

a s
or
P

| EOEIORIPW | Ow" OUVUWEOEwW" ExEEDPODPUDI U

Anot her potenti al a st pheec tN aovfy thhaiss airsrsiwee di satwhae trhee
bet wietesrs idr ed capabilitieestomatied PFOGCX)yeamedtt e
shiAp. i mbal ance between these two could | ead to

progfTlhen. Navy could argue that a key aim of the f

and other preliminary Watvbye lip ttelraaeNavoyn da mueia hi $ tic
bal anicnefiohyghe ®auvugder st an dciama wddls itpaogt edortitéisa |i n
FFG(X) design.

-UOETl UwOi ws+2w3UVEI U

Another potentiabnaspasttbe phhsnedsoamber of Ve
(VLS) misssan et heubreFG( X). & hpr Vb Si pal thehé&e&aGh Xhot
of storing and | aunEhga@@eaen stshd elsh x Aisn sthioeawvau p me r
| ab@&AWdchheani ng air warfare), the FFG(X) is to be
(The Mar k 4 dtsancer NaWwlyS design.)

Supporters of requiring the FFG(X) to be equi ppe
48, mrghe that the FFG(X) itsotmpradeumed®®DIGy hal f
destr omiegthtearnedmor e beppeqgpirppée@| WLEht ubes, which
hal f the numb-Bfsorheryeard gthht BERGisro reerrmpamed e xdr eod t
power competition wiutcédh @lowtha acthieaald | &d/vietnmpwa aolive ¢1 g
capab?#ilti trhiegsht be tpireu FemBt(4B) or ®@tqhuerp t han 32 VLS t
that doing so might oimplry cmaregiemal Icy sitn corfe a shee tFh-e
Supporters of requiring the FFG(X) to have no mc
anal yses indicat itnogd kap rnoeveidn ¢of oard v3derasaa rwye laddaypaasb iolt ihte
u. S. Navy icnatpoalba ¢l €ihteiye smi g h tt hael sFoF Ga(rXg)u,e itnhaatddi t i C
havB®&d Sbes, is al so tcoeRid JAd maf rsaenpea rMaitses,i 1221 ( RAM)

l auncher (MAWMOboOoaxgainnttnfee ugrkprgmderre ahd t hat increasi
number of VLS tubes from 32 to a 8 hwiopultdh aitncirseas e
intended to be an affé&r dahlies egesp@mnamaretsttramoyt he |

Potenti al oversight questions for Congress might
procurement cost of th FFG(X) of increasing the
woul d be the estimated incpriamge time ulmF&G( )Y owiutr ke r
tubes but designing the ship so that the number
i n t lase Isihfiep?

23 See, for example, the version of this report dated February 4, 2019.

2For more on Chinads n LREAReporRLIBESB,ChinazNaval Modernigafioh:o r t see
Implications for U.S. Navy Capabilit@Background and Issues for Congrelsg Ronald O'Rourke
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&UOPUT w, EUT PO
Anot her appteent icdiWwhetilcbrpgonune e shecinuimbequest i

VLS ttulbe savg gdraesr alhloysen the appropriate amount
incorporate intoAshsehBRpE®ek)i &kéaski gcNmvy wants t he

design to have a growth margin (also called ser\
accommodate upgrades and ot hedar cdheasniggens otvheart tnhiegf
of its service |life that could require up to 5%
cooling capaciAppergi shdwNavy ahe®o wants the FFC
an additional growth margin (above the 5% factor
system (i .eppwarl mserowavki device) ori .am. ,acti ve
el ectronic warfare system).

Supporters could argue that a 5% growth margin i

FFGG®BX)5% growth margin is supplemented by the ad
energy system artackivegseémctanmdi chat requiring
make the FFG(X) design | arger and more expensi Ve

Skeptics might argue thdt0dm Kfagger gsewdwt h nmalregin
cruisers and dest reoydr sa) hveawled apmrad widdheatmhoer pos si
anticipated i mprovements in the capabilities of
growth margin was7 ad e3imgde,t i aitn i nlte eREGng the FF
margin foomO®%woul d have only @& prmcuedmempacbshbd

A potenti al oversight question for Congress migh
unit procurement cost ofGGtheroWwWFIG(XAr g i hcomas %r

/| EUI#OWHT Ow xxUOEEI
Anot her potenti al oversight-dessge &pper Caalyr fes t
progOmaanl ternative wosheebe des, gmrdempciolmimdadh

procurement of the FFG{aXnprwaecwlre meeadgi mfalkhcCBts Y
extended thRBough about 202

As ment i orsd ch ge d rdlei sgprgmeuatp pr oac h cdaens irgend uccoes td, e saing
technical, schedul e, anmd cdseEwdre tr & gogks ,io garb utihled iont gh etr
hand, might result in atheshigngsapeiimbrei esobetly
FFG(XWwWhi ch mi ghtmomaeked dtshtet idees i fgoair t he Navy over
mi ghtpraolvsiode more work for thenduSitrshkipbdassign

Another possible alternative would be to consi de
for which there are not yeti ghakecpmpbsebkd ships.
consideration of desi gne,examnmhl&Ga)sn W eT y&piet e2 6j uf srti
des,i gmroduction of which. waempar édbseenattesksgmges
approach, ushunpyedtudevte ldoepseidgn woul d offer a redu
cost, but @amsgmuchotedfiéeron in technical, schedu
ship as would be ofbfuerleed dbheysiusne of an already

25 See, for example, See U.S. General Accounting Office, Statemesroofid H. Stolarow, Director, Procurement and
Systems Acquisition Division, before the Subcommittee on Priorities and Economy in Government, Joint Economic
Commi tt ee on -T@6lass Migate Blapbuildng F3ogram, and Other Ship Program IssuesyJanu

1979, pp. 91.
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Anot her potemnutei dlorovCeamngirgiciseicoihecrabkdciost hreisc al
FFG( X) plrtheegrNeam.y can ar@ueotshagt stclhhe dpud ®gr amd t ec
been reduced bdesiisgn odppgrmhea giforamdey sh e méeaingi on
technologies that alreadyfexisseornaoehahepadgr &
than newitesschrhalto need to be developed.

Skeptics, while acknowledgingnt Navypshhnpbuimi dhtc
programer ent Isyc hpeodsuel ec,o0 satn,d t ec hni aé&le rpirsok,othyegoeasu
for their presgdamai addb Wh@®dB@ ahi ps in Navy shij
programs in many cases have turned out to be mor
esti MMag@dIr eport from t he GoweO@fnBhednet tAcec osutna tausi | ¢
var Depart ment DODPa dDeUiesnistei dn programs states the
FFG(X) program:

Current Status

The FFG(X) program continues conceptual design work ahead of planned award of a lead
ship detail desigmnd construction contract in September 2020. In May 2017, the Navy
revised its plans for a new frigate derived from minor modifications of an LCS design. The
current plan is to select a design and shipbuilder through full and open competition to
provide amore lethal and survivable small surface combatant.

As stated in the FFG(X) acquisition strategy, the Navy awarded conceptual design
contracts in February 2018 for development of five designs based on ships already
demonstrated at sea. The tailoring pladicates the program will minimize technology
development by relying on governmentnished equipment from other programs or
known-contractoffurnished equipment.

In November 2018, the program received approval to tailor its acquisition documentation
to wpport development start in February 2020. This included waivers for several
requirements, such as an analysis of alternatives and an affordability analysis for the total
program life cycle. FFG(X) also received approval to tailor reviews to validatensyste
specifications and the release of the request for proposals for the detail design and
construction contracté.

Program Office Comments

We provided a draft of this assessment to the program office for review and comment. The
program office did not have ampmmentg®

~
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®M> ~
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E
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202
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26 See Congressional Budget Offieen Anal ysi s of the Navyos,etbberalB, pYear
25, including Figure 10.

27 See Government Accountability Offiddavy Shipbuilding[] Past Performance Providéaluable Lessons for

Future Investments$5A0-18-238SP, June 2018, p. 8.

28 Government Accountability OfficéVeapon Systems Annual Assessmehifijted Use of KnowledgBased
Practices Continues t qGADAY3RESE,p.t132DODbds | nvest ment s

29 See Goernment Accountability OfficeNavy Shipbuilding[:;] Past Performance Provides Valuable Lessons for
Future Investments$5A0-18-238SP, June 2018, p. 9.
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schedul, e sduangdaey sl engt hy, and that prcooaudi hgdgeéedi t
against that riskhakhagdlvaebsgeablt ebobkLGCB8ypr 8aptic
mi ght argue that the Navy does not have a requir
the procurement of additional LCSs in FY2020 <col
Navy or DOD progr ams,onwinteh &mvwn oer tDaODn ciammed tl i
/ OUl OUDPEOWEUE W OUABPEXDHY ukQu/ w O1 UE O

Anot her issue fobheCpogepthmsleonmpmaersi aolf the FFG
shipyards and supplier firms

21 bxaEUEU

One astpleice oiokseu aodcetnid ag | mpac Nadsy pslha np ytaor dssh iofft
procurement of small surface combatamart if ¢ wlmaLIC¥
i n tefrutsuroef wor kl oads and empl oy,méntonleevel Poath ©
these yards are not involved in building FFG(X) ¢
I f a design proposed for construction at one of
FFG(X) competition, then other thingsthheal d equal
than building LCSs), wor kbbHd&sS asrhd pegrapddo Y mehret olne
chosen for the FFG(X) program), as well as suppl
shipyard, would decline avebadkiinpeiaamtdbéd ot her 1
LCSs is completed and not replaced with new FFG(
construction at an LCS &thhatyaird, iisf cthlosewi msent ha
competition is a designn ttohe et voa i dtGISeast h dap hsehri dosy a r
t hings rleanpd ogggqneaabpotl evieCS ahi pyppdewawmltdd £t me i r
decline over tsiomfmerpaeshatnhdeeidr LbCGaScsk laorge compl et ed an
with FFG¥X) wor k.

As menti ohetd Nmag/irent baseline plan for the FFC
FFG(X)s at a single shtpyahids Whoséepgobei ploahal 0 ar
FFG(X)s at two or ttlr o Dhoithmy ofdgs hei mClBwvadihnpyam
di scussed sfeucrttihoenr bi &l uotvh eerntoift IFeFd®( X) Bui |l der s
Anotphoesrsi bl ewalut dobhdsbieft oNadiiyng hwaprbkuidt one of
LCS yards (if the other wins the FFG(X) competit
the FFG(X) competition) to the produétli on of sec
destroyers or amphoi bfiionuasl sahsispesmb Ityh aatt wuontdheerrg s hi p
in other words, one of u b oatshimpfrpdasrhtei cLiCpSa tyiamrgd si nw ot
production of | arger Navy ships that wundergo fir
hel pntmaaiin wor kl oads and employment | evels at one
all eviate capacity constraints at &t BBhE pshi pyarc
f ofl ceev el objective to be sahglprpergoadiugs sercdri .onShe fcd
naval ships that wunder gowafsi neaxla na snseedmhbalty lienn gatthh er
RAND r*%port.

VFor addi tional di scussion, see, f X amp INea,v yROosx aNneaw Ti r o n

or e
Frigate, 0 Bl oomberg, February 20, 2019; Paul McLeary, i Sau
& Frigat es BhakinylRefenselantiatyd7, 2019.

3! Laurence Smallmaet al.,Shared Modular Build of Warships, How a &t Build Can Support Future
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Anot her téhsepd mbdausstsruealconcer ns &Eplod elmMRG@H) | prpagrtar

supplieag. fifrimsmgithat provide materials and comp
Some supporters of U. SFFGup)plpireorg rfaim nmass acrugruree ntthie
does not include strong enougtomponrnésti ®ensoflbe Ue

madepar:t

icularly sincereworbooédthe Hhé veommetuisn g yf
program (se
fr
i n

t h e ACGoamphegteit n d e sdtairgen Trecaptosrttleedd vy usi n
gate designé&oas ekithenpAmepriopased parer

e
European [
g Suppldaertsr aAdses oas sad dioant i(0AM® SFAQr U. S.

Shipbuild
states:

The US Navy has Hhigrically selected US manufactured components for its major surface

combatants and designated them as class standard equipment to be procured either as
governmerffurnished equipment (GFE) or contracfarnished equipment (CFE). In a

major departure fronthat policy, the Navy has imposed no such requirement for the

FFG( X) , the Navyds premier small surface combat al
requires proposed offerings to be based on aseimice parent craft design. Foreign

designs and/or foreigmanufactured components are being considered, with foreign

companies performing a key role in selecting these components. Without congressional

direction, there is a high likelihood that critical HM&E components on the FFG(X) will

not be manufactured withihe US shipbuilding industrial supplier base.

The Navyds requirements are very cl &ar regarding
EW [electronic warfare]weapons, and numerous other sfighting elements. However,

unlike all major surface combatanturrently in the fleet (CGqcruisers] DDGs

[destroyers] , the [ Navyobs] dr aft RFP [ Request for Prop
identify specific major HM&E components such as propulsion systems, machinery

controls, power generation and other systdmat ar e cr i ti cal to the shipobs
mission execution. Instead, the draft RFP relegates these decisions to shipyard primes or

Shipbuilding RAND, Santa Monica, CA, 2011 (report 38%2), 81 pp. The Navy in recent years has made some use of
the concept:

1 AllVirginia-cl ass attack submarines have been proidianced joi nt/
(GD/ EB) and Huntington Ingalls Industriesod6 Newport New
acting as a feeder yard for Virginidass boats that undergo final assembly at the other yard.

f Certain components ofDDGheOOpvygbasshdeset Zamawastwere pro
Ingalls Shipyard (HIl/Ingalls) and then transported to
and final assembly yard for the ships.

1 San Antonio (LPB17) class amphibious ships were built & thgalls shipyard at Pascagoula, MS, and the
Avondale shipyard near New Orleans, LA. These shipyards were owned by Northrop and later by HIl. To
alleviate capacity constraints at Ingalls and Avondale caused by damage from Hurricane Katrina in 2005,
Northrop subcontracted the construction of portions of LPDs 20 through 24 (i.e., the fourth through eighth
ships in the class) to other shipyards on the Gulf Coast and East Coast, including shipyards not owned by
Northrop.

For more on the Virgini&lass joint poduction arrangement, sS&RS Report RL32418\avy Virginia (SSN'74)
Class Attack Submarine Procurement: Background and Issues for Corigrédsnald O'RourkeRegarding the LPD
17 program, sebaurene@ Smallmaret al.,Shared Modular Build of Warships, How a Shared Build Can Support
Future ShipbuildingRAND, Santa Monica, CA, 2011 (report 18%2), pp. 4548. See als®avid Paganige Signal

International positions to capture the Gutbffshore Junel 2 00 6 ; Peter Frost, fiLabor Mar ket
Out sour ci nNgwporf NewgdDailk Préss Apr i | 1, 2008; Hol brook Mohr, ANorth
Gener al NavyTanmes.com , Ap r i | 1, 2008; and Geof f FeniWorks ANort hrop ¢
Construction Work On LPE2 4 Dealense DailyApril 2, 2008.

2This is a reference to the shipbés collection of command a
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their foreigrowned partners, and there is no requirement for sourcing these components
within the US shipbuilding supiglr industrial base.

The draft RFRaso does not clearly identify lifeycle cost as a critical evaluation factor,
separate from initial acquisition cost. This ignores the cost to the government of initial
introduction[of the FFG(X)]into the[ N a v lpgisticg system, the training necessary for
new systems, the location of repair services (e.g., does the equipesehto leave the
US?), and the cost and availability of parts and services for the lifetime of the ship.
Therefore, lowest acquisition costlikely to drive the award certainly for component
suppliers.

Further, the US Navyodés acquisition approach
of foreign designs, most of which have a component supplier base that is foreign. Many of
these componesuppliers (and in some cases the shipyards they work with) are wholly or
partially owned by their respective governments and enjoy direct subsidies as well as other
benefits from being state owned (e.g., requirements relaxation, tax incentives, esc.). Thi
uneven playing field, and the higtolume commercial shipbuilding market enjoyed by the

foreign suppliers, make it unlikely for an American manufacturer to compete on cost. As
incumbent component manufacturers, these foreign companies have a substantial
advantage over US component manufacturers seeking to provide equipment even if costs
could be matched, given the level of Aaturring engineering (NRE) required to facilitate

new equi pment into a parent craftds design

The potential outcome of such a scenario would have severe consequences across the US

shipbuilding supplier baseé. the |l oss of the

increase the cost on other Navy platforms [by reducing production economiesecétscal
U.S. suppliers that make components for other U.S. military ships]. Most importantly,
maintaining a robust domest[supplier] manufacturing capability allows for a surge
capability by ensuring rapidigcalable capacity when called upon to supporonmajlitary
operationd a theme frequently emphasizeg DOD and Navy leaders.

These capabilities are a critical national asset and once lost, it is unlikely or extremely
costly to replicate them. This would be a difficult lesson that is not in the goverhnies
best interests to #earn. One such lesson exists on the DRAG[destroyer production]
restart® where the difficulty of reconstituting a closed production line of a critical
component manufactur@rits main reduction geérrequired the government tarid the
manufacturer directly as GFE, since the US manufacturer for the reduction gear had ceased
operations*

not 0

and th

FFG(

Ot her observers, while perhaps acknowberdging sor

or more of the foll owing:
1 for eemgdceo mpohanmes!|l ong been i avygr gandsed i
ot her U.S. mi;l itary equipment)

1 U.-Bade c o nhpaovnee nitasmg oy peorf @ & v isT(ti apn d
ot her foreign ;mialnidt ary equi pment)

nt o

T requariogeign parentodwmediphi EdrtohenEbBGpPE) at

substimade UOWo®poneaottehaes euunlid pr ocur ement cost
33 This is a reference to how procurement of DBGdestroyers stopped in FO@5 and then resumed in FY2010. For
additional discussion, s€&RS Report RL3210Navy DDG51 and DDG1000 Destroyer Programs: Background and
Issues for Congresby Ronald O'Rourke
¥Source: American Shipbuilding Suppliers Association (ASSA
Shipbuilding Supplier I ndustrial Base, 0 un8ated, received

35 For example, foreign warships incorporate, amother things, U.Smade combat system components and-U.S.
made gas turbine engines.
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FFG(oX)he FFG( Xsacmmuuogriamon risk (i.e., cost,
techmis&kal, rr bot h.

Current U.S. | aw requir &savge snhaadpes btyo nap emaennut fsa cotfu
i n ntantei onal technol.dgy @amd miangusdalad alk.eh.a.e quest i
25834 ates in part

§2534. Miscellaneous limitations on the procurement of goods other than United States
goods

(a) Limitaion on Certain Procuremen{Bhe Secretary of Defense may procure any of the
following items only if the manufacturer of the item satisfies the requirements of subsection
(b):é

(3) Components for naval vessg8) The following components:

(i) Air circuit breakers.

(i) Welded shipboard anchor and mooring chain with a diameter of four inches or less.
(iii) Vessel propellers with a diameter of six feet or more.

(B) The following components of vessels, to the extent they are unique to marine
applications: ggocompasses, electronic navigation chart systems, steering controls,
pumps, propulsion and machinery control systems, and totally enclosed lifeboats.

(b) Manufacturer in the National Technology and Industrial Base.

(1) General requiremenf manufacturemeets the requirements of this subsection if the
manufacturer is part of the national technology and industriaEbase

(3) Manufacturer of vessel propellets.the case of a procurement of vessel propellers
referred to in subsection (a)(3)(A)(iii), theamufacturer of the propellers meets the
requirements of this subsection only if

(A) the manufacturer meets the requirements set forth in paragraph (1); and

(B) all castings incorporated into such propellers are poured and finished in the United
States.

(c) Applicability to Certain Items.

(1) Components for naval vesseBibsection (a) does not apply to a procurement of spare
or repair parts needed to support components for naval vessels produced or manufactured
outside the United Statés

(4) Vessel progllers:Subsection (a)(3)(A)(iii) and this paragraph shall cease to be
effective on February 10, 1968

(d) Waiver Authority-The Secretary of Defense may waive the limitation in subsection (a)
with respect to the procurement of an item listed in thatestios if the Secretary
determines that any of the following apply:

(1) Application of the limitation would cause unreasonable costs or delays to be incurred.

(2) United States producers of the item would not be jeopardized by competition from a
foreign cauntry, and that country does not discriminate against defense items produced in
the United States to a greater degree than the United States discriminates against defense
items produced in that country.

(3) Application of the limitation would impede coopéve programs entered into between

the Department of Defense and a foreign country, or would impede the reciprocal
procurement of defense items under a memorandum of understanding providing for
reciprocal procurement of defense items that is enterediter section 2531 of this title,
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and that country does not discriminate against defense items produced in the United States
to a greater degree than the United States discriminates against defense items produced in
that country.

(4) Satisfactory qualitytéms manufactured by an entity that is part of the national
technology and industrial base (as defined in section 2500(1) of this title) are not available.

(5) Application of the limitation would result in the existence of only one source for the
item thatis an entity that is part of the national technology and industrial base (as defined
in section 2500(1) of this title).

(6) The procurement is for an amount less than the simplified acquisition threshold and
simplified purchase procedures are being used.

(7) Application of the limitation is not in the national security interests of the United States.
(8) Application of the limitation would adversely affect a United States condépany

(h) Implementation of Naval Vessel Component Limitatibnimplementingsubsection
(a)(3)(B), the Secretary of Defense

(1) may not use contract clauses or certifications; and

(2) shall use management and oversight techniques that achieve the objective of the
subsection without imposing a significant management burden onoWeri@nent or the
contractor involved.

() Implementation of Certain Waiver Authorit{l) The Secretary of Defense may
exercise the waiver authority described in paragraph (2) only if the waiver is made for a
particular item listed in subsection (a) and darticular foreign country.

(2) This subsection applies to the waiver authority provided by subsection (d) on the basis
of the applicability of paragraph (2) or (3) of that subsection.

(3) The waiver authority described in paragraph (2) may not bgatelk below the Under
Secretary of Defense for Acquisition, Technology, and Logistics.

(4) At least 15 days before the effective date of any waiver made under the waiver authority
described in paragraph (2), the Secretary shall publish in the FederakRag submit

to the congressional defense committees a notice of the determination to exercise the
waiver authority.

(5) Any waiver made by the Secretary under the waiver authority described in paragraph
(2) shall be in effect for a period not greatarttone yeams determined by the Secretary....

addition to 10 U.S.C. 2534, the paragraph
appropriati énsshfigprbutinediMagvyaccount (i .e.,

SCN, iampmraompaodurtt ) has in recent years

€ Provided further That none of the funds provided under this heading for the construction
or conversion of any naval vessel to be constructed in shipyards in the United States shall
be expended in feign facilities for the construction of majooroponents of such
vessel é.

t he
necl

i n
Sh
ude

U. S. C. 2a53p4 iceexsptiocn tslhyi p comgdhreremeani mgt omot
fimaj or componédet above proviso from the annual
subject to interpretation.
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The isswmadef cd.mponents for Navy ships is al so,
i ssue for Congress &n Jodmndet@bgn CWiAtOhs tohd eNawyhi
pr og*% am.

- UOET UwOi w%%& p7 Aw! UBDOEIT UU

Anot her i s e for Congress whether &Gobhsiel dnEFG(
pl an calls or, OAsamenwoooret pasti ehtelpesxbht dsnat.i
Nawvwsy current flhasdluihadi migdmeFGhXpyaatd avosilngbe to
two or t hiaeepouaembtgiealory bot h ofThéededd BB Gshi pyar d
class frigates, which wereeipglibticps epdeatyaanuawvere
three SBiupyp@ehisi. odi ng FFG( X)smiaght war guethhat it

s u
f

T boost FFG(X) production from theucurrently p

or mdriegps per year, substantiall yssacceleratin
small sunfamdcd e@oemlragoal ;

T permit the Navy to use competition (either c¢
or competition for profit [i.é&tp Profit Rela
help restrain FFG(X) pricestiadned ievnesruirees ;pr odu
and

T pertoppl i cate adversary defense planning by
adversaries with multiple FFG(X) designs, ea:
characteristics.

Opponents of this plan might argue that it coulc

T weakeaun &G Xcompetition by offering the winrt
prospective numberhakgs F€IGf Xabl gnduaranteeing
LCSs yard that they wil!l build some number o

f substantially increase annual FFG(X) procur e
pr odwrueg drFGHXNes per year rather than two per

situation of finite DOD funding could requir.
or DOD progr ams; and

T reduce production economies of scale in the
FFG(aXong two or three designs, and increase
operation and support (0O&S) costs by requiri|
three FFG(X) Il ogistics support systems.

36 SeeCRS Report R4354®avy John Lewis (TAQO5) Class Oiler Shipbuilding Program: Background and Issues
for Congressby Ronald O'Rourke

37 The 51 FFG7s were procured from FY1973 through FY1984 in annual quantities of 1, 0, 3, 6, 8, 8, 8, 5, 6, 3, 2, and
1. The three FF@ builders were GD/BIW, Todd Shipyards/San Pedro, CA, and Todd Shipyards/Seattle, WA. The two
Todd shipyards last built Navy ships in the latter 1980s. (See, for example, U.S Régpayt to Congress on the

Annual LongRange Plan for Construction of Naval Vessels for Fiscal Year,2026ch 2019, p. 16.) Todd/San Pedro
closed at the end of the 1980®dd/Seattle was purchased by and now forms part of Vigor Shipyards, a firm with

multiple facilities in the Puget Sound area and in Portl an
on the overhaul and repair of existing Navy shipsaaigh it also builds ships for other customers.
%For more on PRO bidding, see Statement of Ronald OO6Rourke

Service, before the House Armed Services Committee on Case Studies in DOD Acquisition: \Wimalinvgorks, June
24,2014, p. 7.
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Anot heralpogvetntsiissue fort Rengpoeesticahcempact on r
of FFG(X)s of a poé&sishird acleard gfes cisre atticdb nNa&wy ar i
Navy officials have stated that the delwy Fohee St
Navy may shift the Navy to a new fleet architect
proportion of smadnd,s ulryf aicnep Icioombtaitaeam,t sa smal | er

surface combatants (A.ehanicm utitserrse qauidr ad srt umbyerr
could influence perspectives on the annual pr oc.
shipyards usedA tJoea nbuuirlyd 1t5h e 2s0hli9ps .press report s

The Navy plans to spend this year takingfitet few steps into a markedly different future,
which, if it comes to pass, will upend how the fleet has fought since the Cold War. And it

all starts with something that might seem counter
AToday, I h anvfer 10 lames syrfiacer cenmbatants in the force structure

assessment ; [ and] I have [a requirement or ] 52
War fare Director Rear Adm. Ronal d Boxall. AiThat 0 s

out here and have mossmall platforms? | think the future fleet architecture study has
inti mated 6yes, 6 and our watY gaming shows there i

An April 8, 2019, press report states that Navy

the upcoming constructivand fielding of the [FFG(X)] frigate, whiclV[ce Admiral Bill
Merz, the deputy chief of naval operations for warfare sydtesail is surpassing
expectations already in terms of the lethality that industry can put into a small combatant.

AThe F S Aallytelp usamr, how many (destroyers) do we really need to modernize,

because | think the FSA is going to give a lot of credit to the fidgdtehad a crystal ball

and had to predict what the FSA was going to do,
s mal | surface combatants, meaning the frigate é a
combatants can we mi x?0 Merz said.

An issue the Navy has to work through is balancing a need to have enough ships and be
capable enough today, while also making decistbaswill help the Navy get out of the
top-heavy surface fleet and into a better balance as soon as is feasible.

AYou may see the evolution over time where frigat
Surface Combatarfa future cruiser/destroyaype ip] starts replacing destroyers, and in

the end, as the destroyers blend away youbre goir
| arge sur f ace dtoooghthe nevaRSA may shedemore Bght dn what that

balance will look like and when it clilbe achieved®

+1 T DPUOEUDYI w EYDYPUawl OUw%s8 I Y
2UO00EUA WOl w" 601 Ul UUBDOEOHD EUBDI0@OI0 WS |

Tab3seummari zes congresss omAdomditmn®nr eque Hite Nawv yt |
progr am.

¥pavid B. Larter
January 15, 2019.

“OMe gan E cNaw Bees No EasyiAnswer to Balance Future Surface FE®NI NewsApril 8, 2019. Ellipse
as in original.

, AUS Navy Moves Toward Unleashing Killer
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Table 3. Congressional Action on FY20 20 FFG(X) Program Funding Request
Millions of dollars, rounded to nearest tenth.

Authorization Appropriation
Request HASC SASC Conf. HAC SAC Conf.
Research and developmen 59.0 59.0
Procurement 1,281.2 1,281.2
(Procurement quantity) (2) (1)

Source: Table prepared by CRigased on FY2ID Navy budget submissippommitteeand conferenceeports,
and explanatory statementm the FY2Q@0 National Defense Authorization Act and the FY220DOD
Appropriations Act.

Notes: HASC is House Armed Services CommitteBASC is Senate Arme&ervices Committed:lAC is

House Appropriations CommitteeSAC is Senate Appropriations Committe€onf. is conference agreement.
Research and development funding is located in PE (Program Element) 0603599N, Frigate Development, which is
line 54 in the FZ020 Navy esearch and development account

%81 YI Yw#. #w x x UOxabERHDNIOW w EVwa

COUUI
The House Appropriati énBReg#®8mwnil iMaeye ,2 3H N Ri0t1s9 )r eopno r
2968recommended the fundi ngofTe&lwvded s shown in the

Secti omH.8R.0&8%96G8& ported by the committee states:

Sec. 8108. None of the funds provided in this Act for the TAO Fleet Oiler program or the
FFG-Frigate program shall be used to award a new contract that provides for the acquisition
of the following components unless those components are manufacturedUnitbe

States: Auxiliary equipment (including pumps) for shipboard services; propulsion
equipment (including engines, reduction gears, and propellers); shipboard cranes; and
spreaders for shipboard cranes.

Regarding Section 8108, a Navy information pagtates:

The Navy does not agree with the proposed language in [Section 8HIR.02968as
reported by the House Appropriations Committee]. If enacted, it will result in thetipbten

for: redesign, loss of commonality with the rest of the US Fleet, increases in cost, and delay
to the FFG(X) Detail Design and Construction (DD&C) contract award. There is no direct
impact on the TAO Fleet Oiler program.

There are several FFG(X) cooments that would fall into this broad language which are
not currently available in the US marketplace (e.g., Auxiliary Propulsion Units and exhaust
cooling, etc.) which would result in redesign to obtain equivalent capability with US made
parts. FindingJS suppliers would drive developmental systems into the program as new
equipment is engineered and qualified to US standards (e.g., shock, electromagnetic
interference, etc.). Additionally, this use of developmental systems is not in accordance
with the FFG(X) strategy of commonality with the Fleet and will drive cost risk into our
production and support.

The FFG(X) program is nearing completion of Conceptual Design (and has a final
NAVSEA Chief Engineer approved specification), the primary purpose ofhaisi to
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stabilize requirements and mature the designs in advance of the competition for DD&C.
The proposed language would delay the Primes readiness to respond to a DD&C Request
for Proposal. The Primes have already released Purchase Technical Sjpesf{ead in

some cases, made selections) to support their DD&C proposals while adhering to current
law (41 U.S.C. 104.0d Buy American Act and 10 U.S.C 2534). Examples of foreign
sourced materials are main propulsion diesel engines, diesel genegtorasetreduction
gearing, and auxiliary equipment for shipboard services. Many of these foreign sourced
components are common with other US Navy platforms (e.g. fuel oil purifiers). Selecting
new equipment would necessitate new vendor relationships wiilicake several months

(and may increase cost).

The Conceptual Design phase was further intended to reduce costs by providing flexibility
to the Primes to make selections while still complying with goverriewtloped System
Specificationrequirements. This language would reduce competition at the component
level, increasing the cost of an FFG(X). These increasing costs may take some or all of
the competitors outside the competitive range for our contract.

The FFG(X) program utilized arategy to require parent designs to reduce cost, technical,
and schedule risk to get to a competitive DD&C contract award. As such, many of the
referenced components are proven on the parent designs. An insertion of change of this
magnitude would negateuch of the progress achieved during the Conceptual Design
phase. This would result in a loss of design maturity and the FFG(X) DD&C award will
be delayed a minimum of one yéar.

“Navy i nfor mat ilmpactspidmit HACR RY20iapptogridtions bill on FFG(X)0 May 17, 2019,
received by CRS from Navy Legislative Affairs Office on June 5, 2019.
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Thi senadpipx reprints some of ptriees amrt iealfsi I | gyl i2de s 2t0
industry day event on the FFG(X) Rregaoreasm, fvohi ch
I nf or maFfkihoant (t he Navy, i2s0séude|ldi coiatt Jianhfydr@nb bet t er
under standtirnsgdé st bat waen cost handFFGaEabidleist gn
reprinted slides begin on the next page.
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Slides from Navy FFG(X) Industry Day Briefing

Why FFG(X)?

Evolving threats in the global maritime environment
drove the Navy to re-evaluate FF requirements and
pursue a guided missile Frigate,

FFG(X)

To address these threats, the ship is intended to:
* Fully support Combatant and Fleet Commanders during conflict by

+ Supplementing fleet undersea and surface warfare capabilities
+ Operating independently in contested environments
+ Extending the fleet tactical grid

» Hosting and controlling unmanned systems

* Relieve large surface combatants from stressing routine duties during
operations other than war, providing a high/low mix of fleet capabilities

DISTRIBUTION STATEMENT A. Approved for public release. Distribution is unlimited.
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FFG(X) is envisioned as a multi-mission Small Surface
Combatant intended to be capable of:

What will FFG(X) be?

Employing unmanned systems to penetrate and dwell in contested environments

Establishing a local sensor network using multiple sensor platforms, both on-board and off-board
Robustly defending itself in contested environments, including against raids by small boats
Holding adversary warships at risk with over-the-horizon anti-ship missiles

Performing anti-submarine warfare missions with active and passive undersea sensors

Serving as a force multiplier to air-defense capable destroyers escorting logistics ships

Providing electromagnetic sensinlg and targeting capabilities and contributing to force-level
electromagnetic spectrum contro

Providing electromagnetic information exploitation capabilities and intelligence collection

Conducting common surface combatant missions during operations other than war, such as presence
missions, securily cooperation activities, and humanitarian assistance/disaster reliel support

DISTRIBUTION STATEMENT A. Approved for public release. Distribution is unlimited, 6
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Source: Slides from briefing posted on July 28, 2017, at RFIl: FFG{X)Navy Guided Missile Frigate
Replacement Prograrhitps://www.fbo.gowhdex3=opportunity&mode=formé&tab=core&d=
d089cf61f254538605cdec5438955b8e¢iew-0, accessed August 11, 2017.
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AFebrlu@ary2018, aboesst hepbrve competing industry
for the FFG(X) program (i .Tabl)st dteheef ifvoel lionwdiunsgt:r y

The Navy would not confirm how many groups bid for [REG(X)] work. At least one
U.S-German team that was not selected ffmomceptualdesign contract, Atlas USA and
ThyssenKrupp Marine Systems, told USNI News they had submitted fdDID&C]

competition...

During |l ast monthés Surface Navy Association [ ann
outlined their designs for the FFG(X) compaetiti

Austal USA

Shipyard: Austal USA in Mobile, Ala.
Parent Design: Independenciass [i.e., LCS class] Littoral Combat Ship

One of the two Littoral Combat Ship builders, Austal USA has pitched an upgunned variant

of the Independeneglass LCS as bothfareign military sales offering and as the answer

to the Navyés upgunned small surface combatant an
3,000ton aluminum trimaran design, the hull boasts a large flight deck and space for up to

16 Mk-41 Vertical Launchingystem (VLS) cells.

Fincantieri Marine Group
Shipyard: Fincantieri Marinette Marine in Marinette, Wisc.
Parent Design: Fincantieri Italian FREMM

As part of the stipulations of the FFG(X) programs, a contractor can offer just one design
in the competitionas a prime contractor but may also support a second bid as a
subcontractor. Fincantieri elected to offer its 6,109 Italian Fregata europea muilti
missione (FREMM) design for construction in its Wisconsin Marinette Marine shipyard,
as well as partner witLockheed Martin on its Freedeatass pitch as a subcontractor. The
Italian FREMM design features a-téll VLS as well as space for delzunched aniship
missiles.

General Dynamics Bath Iron Works
Shipyard: Bath Iron Works in Bath, Maine
Parent DesigriNavantia Alvaro de Bazaclass F100 Frigate

The 6,00eton air defense guidenhissile frigates fitted with the Aegis Combat System
have been in service for the Spanish Armada since 2002 and are the basis of the Australian
Hobartclass air defense destrogeand the Norwegian Fridtjof Nanselass frigates. The
Navantia partnership with Bath is built on a previous partnership from the turn of the
century. The F100 frigates were a product of a teaming agreement between BIW, Lockheed
Martin and Navantia predessor lzar as part of the Advanced Frigate Consortium from
2000.

Huntington Ingalls Industries
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Shipyard: Ingalls Shipbuilding in Pascagoula, Miss.
Parent Design: Unknown

Out of the competitors involved in the competition, HIl was the only company thabtid

present a model or a rendering of its FFG(X) at the Surface Navy Association symposium

in January. A spokeswoman for the company declined to elaborate on the offering when

contacted by USNI News on Friday. In the past, HIl has presented a naval wérgfon

Legendc | ass National Security Cutter design as a mod
Frigate. o

Lockheed Martin
Shipyard: Fincantieri Marinette Marine in Marinette, Wisc.
Parent Design: Freedootass [i.e., LCSL class] Littoral Combat Ship

Of the two LCS builders, Lockheed Martin is the first to have secured a foreign military

sale with its design. The companybés FFG( X) bid v
of fering for the RommatimisSon sudadce chmbatand Bhe dew 0 0 0

Saudi ships will be built around an eigtgll Mk-41 vertical launch system and a 4D air

search radar. Lockheed has pitched several other variants of the hull that include more VLS

cells.

iWe ar e pr oyeal padnership with thé 5.S. Navy on theddomvariant

Littor al Combat Ship and | ook forward to extendi
Lockheed Martin vice president of small combatants and ship systems in a Friday evening

statement.

AOur frigate desi gwmiskafsiee ns maet ahfot tabNayybseswgoal
|l arger and mdd¥e capable fleet. o
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On May 28, 2019,oniet owa st hree pfoitrvteetdi ht@éhabstbeg nt e amer e
t he FR®gX)anmp had i nformed the Navy on May 23 tha
t he prTcheger aMay 28, 2019, presskreepoirdi aboauttat éd :s

Lockheed Martin wonot submit a bid-to compete i
generéion guidedmissile (FFG(X)) frigate competition, company officials told USNI
News on Tuesdajay 28].

The company elected to focus on its involvement developing the frigate combat system
and other systems rather than forward its Freediass LCS desigfor the detailed design

and construction contract Naval Sea Systems Command plans to issue this summer, Joe
DePietro, Lockheed Martin vice president of small combatants and ship systems, told
USNI News.

AfWe reviewed the ent i r esoneofdchg stafrinatdasadlreadyp vi ousl y, gi
happened that is outside of the contract for the progrtrat includes the designation of

our combat management system, COMBATSS 21, derived off of Aegis; we have the Mk

41 vertical launch system; the processing for aui-submarine warfare area; advanced

[ el ectronic warfare] and platform integration, 0 h

“2Sam LaGrone and Megahi EekGdarti eanddémMNaviyorPi M&k»st Generation Fr
USNINews February 16, 2018. See also David B. Larter, fANavy /
Defense News February 16, 2018; Lee Hudson, is foaPutyre igater ds Fi ve Cc
Co mp et Indide thenNawebruary 19, 2018.
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ifAs we evaluated all of those different areas, w
contractor, the FFG(X) detailed design and constr

The company infaned the Navy on May 23 it would not join the other bidders for the hull
design, two sources familiar with the notification told USNI News.

While the design passed two Navy reviews, the company told the service it felt the Freedom
design would be stretchédo far to accommodate all the capabilities required, one source
told USNI Newe .

While Lockheed is moving away from leading a frigate team, the company will be heavily
involved with whoever wi n2d .Combat &andgén@rit X) 6 s COMBAT
Systemwillbedr i ved from the companyés Aegis Combat Sys
makes the shipbdés®ertical |l aunch system.
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Ronald O'Rourke
Specialist in Naval Affairs
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“Sam LaGrone, fiLockheed Martin Wondot SudnldSNIHAaNe8ewlsom LCS De:
2019.
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