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Summary

The Navy began procuring Constellation (FFG- 62) class frigates (FFGs) in FY2020, and wants to

procure a total of20 FFG-62s. Congress funded the first FFG-62 inFY2020, the second in
FY2021, and the third inFY2022. The Navy's proposed FY2023 budget requests the
procurement of the fourth FFG-62.

The Navy's FY2023 budget submission estimates the procurement cost of the fourth FFG-62 at
$ 1,091.2 (i.e., about $ 1.1billion) . The ship has received $6.0 million inprior-year advance

procurement ( AP) funding. The Navy's proposed FY2023 budget requests the remaining $ 1,085.2
million needed to complete the ship's estimated procurement cost. The Navy's proposed FY2023
budget also requests $74.9 million in AP funding for FFG-62s to be procured in future fiscal

years.

Four industry teams competed for the FFG- 62 program. On April 30, 2020 , the Navy announced
that it had awarded the FFG- 62 contract to the team led by Fincantieri/ Marinette Marine (F/MM)

of Marinette, WI. F/MM was awarded a fixed-price incentive ( firm target ) contract for Detail

Designand Construction (DD& C) for up to 10 ships inthe program the lead ship plus nine

option ships . The other three industry teams reportedly competing for the program were led by
Austal USA Mobile, AL; General Dynamics/ Bath IronWorks (GD/BIW) of Bath, ME; and
Huntington Ingalls Industries/ Ingalls Shipbuilding (HII/ Ingalls) of Pascagoula, MS.

Navy Constellation( FFG- 62) Class FrigateProgram: Backgroundand Issuesfor Congress

partofitsaction on the Navy's FY2020-FY2022 budgets , Congress has passed provisions

relating to U.S. content requirements for certain components of each FFG- 62 class ship, as well
as a provision requiring the Navy to conduct a land-based test program for the FFG-

engineering plant ( i.e., its propulsion plant and associated machinery ) .

The FFG-62 program presents several potential oversight issues for Congress, including the
following:

the Navy'semergingforce- levelgoal for frigates and other small surface
combatants;

the reductioninthe FFG- 62 program'sprogrammedprocurementrate underthe

Navy'sFY2023five- year (FY2023- FY2027) shipbuildingplan;

theaccuracyofthe Navy'sestimatedunitprocurementcost for FFG-62s,

particularlywhencomparedto the knownunitprocurementcostsofotherrecent
U.S.surfacecombatants;

whether to build FFG-62s at a single shipyard at any one time ( the Navy's
baseline plan) , or at two shipyards;

whethertheNavyhas appropriatelydefinedthe requiredcapabilitiesandgrowth

marginfor FFG-62s;

whether to take any further legislative action regarding U.S.content requirements
forthe FFG-62program;
technical riskinthe FFG- 62 program; and

the potentialindustrial-base impacts of the FFG-62 programfor shipyardsand
supplier firms inthe context ofother Navyand Coast Guardshipbuilding

programs.

CongressionalResearchService
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Navy Constellation ( FFG 62) Class FrigateProgram: Backgroundand Issues for Congress

Introduction

This report provides background information and discusses potential issues for Congress

regarding the Navy's Constellation (FFG-62) class frigate program, a program to procure a new
class of20 guided-missile frigates (FFGs) . The Navy's proposed FY2023 budget requests the
procurement of the fourth ship in the program.

TheFFG-62 program presents several potential oversight issues for Congress . Congress's

decisions onthe program could affect Navycapabilities and funding requirements and the U.S.
shipbuilding industrial base.

Background

Navy's Forceof Small Surface Combatants ( SSCs)

in General

In discussing its force-level goals and 30 -year shipbuilding plans , the Navy organizes its surface

combatants into large surface combatants (LSCs) , meaning the Navy's cruisers and destroyers,
and small surface combatants (SSCs) , meaning the Navy's frigates , Littoral Combat Ships

( ) , mine warfare ships, and patrol craft.¹ SSCs are smaller, less capable insome respects,

and individually less expensive to procure, operate, and support than LSCs. can operate in
conjunction with LSCs and other Navy ships, particularly inhigher-threat operating

environments, or independently, particularly in lower-threat operating environments.

SSC ForceLevelatEndof FY2021

TheNavy'sforceof SSCs at the endofFY2021includedno frigates, 22 LCSs, and8 mine
warfareships.

Current and Potential Future SSC Force- Level Goal

Current SSC Force- Level Goal Within 355- Ship Plan ofDecember 2016

InDecember 2016, the Navy released a goal to achieve and maintain a Navy of 355 ships,
including 52 SSCs , of which 32 are to be and 20 are to be FFG-62s . Although patrol craft

are , they do not count toward the 52-ship SSC force- level goal, because patrol craft are not
considered battle force ships, which are the kind of ships that count toward the quoted size ofthe

Navy and the Navy's force- level

SuccessorForce- LevelGoal to Replace 355- Ship Goalof2016

TheNavyandtheDepartmentof Defense( DOD) have beenworkingsince2019to developa

successorfor the 355-ship force- levelgoal. The Navy'sFY202330-year (FY2023- FY2052)

See, for example , CRS Report RL32665, Navy Force Structure and Shipbuilding Plans: Background and Issuesfor

Congress, by Ronald O'Rourke .

For moreonthe 355 -ship planand additional discussionofbattle forceships, see CRS ReportRL32665, NavyForce

StructureandShipbuildingPlans: BackgroundandIssuesfor Congress, by RonaldO'Rourke.
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shipbuildingplan, released on April 20, 2022, includes a table summarizingthe results ofstudies

that have beenconducted on the successor force- levelgoal. These studies outline potential future
fleets with 40 to 60

U.S.NavyFrigatesin General

In contrastto cruisers and destroyers, which aredesigned to operate inhigher-threat areas,
frigates are generally intendedto operate more inlower-threat areas. U.S. Navy frigatesperform

manyofthe same peacetime and wartime missions as U.S.Navy cruisers and destroyers, but

since frigates are intendedto do so in lower- threat areas, they are equippedwith fewer weapons ,
less-capable radars and other systems, and less engineering redundancy and survivability than
cruisersand destroyers.4

The most recentclass offrigates operated by the Navy was the Oliver Hazard Perry (FFG- 7) class
(Figure 1) . A total of 51 FFG-7s were procured between FY1973 and FY1984. The ships entered
service between 1977 and 1989, and were decommissioned between 1994 and 2015. Intheir final

configuration , FFG-7s were about 455 feet long and had full load displacements of roughly 3,900

tons to4,100 tons. (By comparison, the Navy's Arleigh Burke [DDG-51] class destroyers are

about 510 feet long and have full load displacements of roughly 9,700 tons.5) Followingtheir
decommissioning, a number of FFG- 7s , like certain other decommissioned U.S. Navy ships, have

beentransferred to the navies ofU.S. allied and partner countries.

FFG-62 Class Program

ProgramName

6

The FFG-62 program was previouslyknownas the FFG( X ) program. On October 7, 2020, the

Navy announcedthat FFG- 62 would be named Constellation, inhonor of the first U.S.Navy

Foradditionaldiscussion, see CRSReportRL32665, NavyForceStructureandShipbuildingPlans: Backgroundand
Issuesfor Congress, byRonaldO'Rourke.
4

Compared to cruisers and destroyers , frigates can be a more cost-effective way to perform missions that do not require
the use ofa higher-cost cruiser or destroyer . In the past, the Navy's combined force ofhigher-capability , higher-cost
cruisers and destroyers and lower-capability, lower-cost frigates has been referred to as an example of a so-called high
low force mix. High- low mixes have been used by the Navy and the other military services in recent decades as a
means ofbalancing desires for individual platform capability against desires for platform numbers in a context of
varied missions and finite resources.

Peacetimemissionsperformedby frigatescaninclude, amongotherthings, engagementwithallied andpartnernavies,
maritimesecurityoperations(suchas anti-piracyoperations), andhumanitarianassistanceand disasterresponse

(HA/DR) operations. Intendedwartimeoperationsoffrigatesincludeescorting(i.e., protecting) militarysupplyand
transportshipsandciviliancargoshipsthat are movingthroughpotentiallydangerouswaters. Insupportof intended
wartimeoperations, frigatesare designedto conductanti-airwarfare(AAW aka air defense) operations, anti-surface

warfare( ) operations(meaningoperationsagainstenemysurfaceshipsandcraft) , andantisubmarinewarfare
(ASW) operations. U.S.Navyfrigates are designedtooperate in largerNavyformationsor as solitaryships. Operations
assolitaryshipscan includethe peacetimeoperationsmentionedabove.

Thisisthe displacement for the current ( FlightIII) version of the DDG- 51 design.

Inthe designation FFG(X), FF meant frigate , G meant guided-missile ship (indicating a ship equipped with an area
defense anti-air warfare [AAW] system), and (X) indicated that the specific design of the ship had not yet been
determined.FFG(X) thus meant a guided-missile frigate whose specific design has not yet been determined .
ThedesignationFF, with two Fs, means frigate inthe same way that the designationDD, with two Ds, means

destroyer. FFissometimestranslatedless accuratelyas fast frigate. FFs, however, are notparticularlyfastbythe

standardsofU.S.Navy combatants theirmaximumsustainedspeed, for example, is generallylower thanthatofU.S.

CongressionalResearchService 2
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shipsauthorizedby Congressin 1794 the six heavyfrigates UnitedStates, Constellation,

Constitution, Chesapeake, Congress, andPresident. FFG(X )s henceforthbecameknownas
Constellation(FFG-62) classships. Eventhoughthe programisnow knownas the Constellation
(FFG-62) classprogram, someNavy documentsand other sources maycontinueto referto itas
theFFG(X ) program.

58

Figure Oliver HazardPerry ( FFG- 7) Class Frigate

Source: PhotographaccompanyingDaveWerner, FightingForward: Last Oliver Perry Class Frigate

Deployment Navy Live, January 5, 2015, accessed September21, 2017, at http://navylive.dodlive.mil/2015/01/05/

fighting-forward- last-oliver-perry-class-frigate-deployment/ .

Ship Capabilitiesand Crewing

FFG-62s (Figure2 , Figure 3 , and Figure4 ) are to be multimissionsmall surface combatants

capable ofconductinganti-air warfare (AAW), anti-surface warfare (ASuW), antisubmarine
warfare (ASW), and electromagnetic warfare (EMW) operations. They are to be capableof

operating inbothblue water ( i.e., mid-ocean) and littoral (i.e., near-shore) areas, and capableof
operating either independently (when that is appropriate for its assigned mission) or as partof

largerNavy formations.

To help maximize the time that each ship spends at sea, the Navy reportedly is considering

operating FFG-62s eventually with dual crews an approach, commonly called blue- gold

crewing, that the Navy uses for operating its ballistic missile submarines and LCSs. The Navy

plans to operate the first few FFG -62s, however , with single crews .

TheFFG-62 design is based on the design of the Italian-French FREMM (Fregata Europea Multi
Missione)frigate, a ship that has been built in two variants,one for the Italiannavy and one for

Navyaircraftcarriers, cruisers, and destroyers. Inaddition, there isno such thingin the U.S.Navy as a slow frigate.

SomeU.S.Navysurface combatants are equippedwith a point-defense AAW system, meaninga short-range AAW
system that isdesigned to protectthe ship itself. Other U.S.Navysurface combatants are equipped withan area
defenseAAW system, meaning a longer-range AAW system that is designed to protectno only the ship itself, butother
ships inthe area as well. U.S.Navy surface combatants equippedwith an area-defense AAW system are referred to as
guided-missileships and have a G intheir designation.

See, for example, DavidB.Larter, The US Navy IsPlanning for Its New Frigateto Bea Workhorse, " DefenseNews
January 30,2018.

8 RichardR.Burgess, CNO: FirstFewNewFrigatesto HaveSingleCrews Seapower, January11, 2021.

CongressionalResearchService 3
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the French navy. The FREMM design, in other words, served as what is known as the parent

design for the FFG-62 design. The use of a parent design for the FFG-62 program is discussed
further in the section below onthe FFG-62 program's acquisition strategy.

Figure2.Constellation( FFG-62) Class Frigate

Artist's renderingof F/ MM design

Source: Croppedversion of illustrationaccompanyingFincantieriMarinetteMarine, FincantieriMarinette
MarineAwardedSecondConstellation-class Frigate, May20, 2021.

Figure3.Constellation( FFG-62) ClassFrigate

Computerrenderingof F/MM design

62

Source: Fincantieri/ MarinetteMarine, screen capturefromvideoentitled ConstellationClass Frigate360

View postedat https://futurefrigate.com/, accessedDecember8 , 2020.
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Figure4.Constellation( FFG- 62) Class Frigate

Computer rendering of F/ MM design

Source: U.S. Navy renderingshown on slide 2 of in Navy briefingentitled Guided Missile Frigate (FFG 62)

Update, Sea Air Space [ Exposition] Captain Kevin Smith, April 5, 2022.

ProcurementQuantitiesandSchedule

TotalProcurementQuantity

The Navywants to procure 20 FFG-62s, which incombination with a force of 32 would

meet the Navy's 52-ship SSC force- level goal within the Navy's current 355-ship plan. A totalof

35 were procured, but the Navy is proposing early retirements for a number of them, which
would reducethe eventual LCS force to less (and perhaps substantially less) than 32 ships.º

AnnualProcurementQuantities

Table 1 compares programmed annual procurement quantities for the FFG- 62 program under the

Navy's FY2020- FY2023 budget submissions and a long-range shipbuilding document released
by the Navy on December 9 , 2020.

ProcurementCost

Congress fundedthe procurement of the first FFG- 62 inFY2020 at a cost of $ 1,281.2 million
( i.e., about $ 1.3 billion), the second FFG-62 in FY2021at a cost of $ 1,053.1million (i.e., about

$ 1.1billion) , and the third in FY2022 at a cost of $ 1,090.9 million (i.e., about $ 1.1billion) . The

lead ship in the program will be more expensive thanthe follow-on shipsbecausethe lead ship

willbe at the top of the production learning curve for the class, and because the lead ship’s
procurement cost incorporates most or all of the detailed design/ nonrecurring engineering

(DD/ NRE) costs for the class . ( It is a traditional Navy budgetingpractice to attachmost or all of

the DD/NRE costs for a new ship class to the procurement cost ofthe lead ship in the class.)

For further discussion ofthe proposed early retirements of LCSs, see CRS Report RL32665, Navy Force Structure

and Shipbuilding Plans: Background and Issuesfor Congress , by Ronald O'Rourke

CongressionalResearchService 5
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Table 1.Annual FFG-62 Procurement Quantities

FY22 FY23 FY24

FY2020budget submission

FY2021budget submission

Dec.9 , 2020, shipbuilding document

FY2022budgetsubmission

FY2023budgetsubmission

FY20

2 2 2

2

3

n / a

2

2

3

n / a

2

FY25 FY26 FY27

CongressionalResearchService

3

4

n / a n / a

2

Source: Table prepared by CRS based on Navy's FY2020- FY2023 budget submissions and December 9, 2020,

long- range Navy shipbuilding document.

Note: n/a means not available. DOD's FY2022 budget submission was a single-year budget that did not contain
line-item details for subsequent fiscal years.

Acquisition Strategy

NumberofBuilders

The Navy's baseline plan for the FFG-62programenvisages usinga single builder at any one

time to buildFFG- 62s, but Navy officials have also spoken about the option ofbringinga second
shipyard into the programat some point, particularly ifannual procurement rates for FFG-62s rise

above two ships per year. The annualprocurement quantities ofthree and four ships peryear that

are shown inTable 1 under the December 9 , 2020, long- range Navy shipbuildingdocument
would be executed by two shipyards. AnAugust3 , 2021, press report quoting a Navyofficial10

states

It'spre- decisional in the Navyrightnow butwe do have inour contracta TechnicalData
Package( TDP) that we can exercisethat optionall the way intothe 10thship. So our intent
is that, at somepointbased on a profile, we can exercisethat TDP and then work with

candidate yards interested and then start building up on a second source and doing a
competitioninthe future, [ Capt. KevinSmith, program managerof the new frigateclass,

PMS-51] said during a briefingat the Navy League's annual 2021 Sea Air Space expo

Monday[August2]

Parent-Design Approach

As noted earlier, FFG- 62s are to be built to a modified version of an existingship design an

approach, called the parent-design approach, that can reduce design time, design cost, and cost,
schedule, and technical risk inbuilding the ship . The Coast Guard and the Navy are currently

usingthe parent-design approach for the Coast Guard's Polar Security Cutter (i.e., polar

icebreaker) The parent-design approach has also been used inthe past for other Navy

TheDecember9 , 2020, documentstates that theshipbuildingplanpresentedin thedocument makes investmentsin

FY2022inlongleadtime materialand the standup ofa followyard [ i.e., a secondshipyard] in FY2023to increase

FFG62 productionto three ships in FY2023and to four ships byFY2025. (U.S.Navy, Reportto Congressonthe

AnnualLong-RangePlanfor ConstructionofNavalVessels, December9 , 2020, p . 6.)

Rich Abott , NavyOutlines PlanFor Second Frigate Shipyard Defense Daily, August 3 , 2021.

Formoreonthe polarsecuritycutterprogram, includingtheparent-designapproach, see CRSReportRL34391,
CoastGuardPolarSecurityCutter(PolarIcebreaker) Program: BackgroundandIssuesfor Congress, by Ronald
O'Rourke
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andCoastGuardships, includingNavyminewarfare andthe Coast Guard'snew Fast
ResponseCutters ( )

Figure 5 shows a U.S. Navy briefing slide summarizing what the U.S.Navy says are the

" primary differences betweenthe FFG 62 Class [ design] andthe FREMM Parent design. The

Navy states that the design differences were proposed by [the shipbuilding firm] Fincantieri and
incorporated [into Fincantieri's proposed design for the FFG-62] prior to [the Navy's] contract
award [ for the FFG-62 program to Fincantieri

Figure5.FFG-62 DesignComparedto FREMMDesign

Navy Constellation ( FFG 62) Class FrigateProgram: Backgroundand Issues for Congress

LOA

LBP

BEAM ON WATERLINE

BEAM OVERALL

DEPTH MAIN DECK

DRAFTWATERLINE

FREMM FFG62

472.44 496.06 Ft.

434.71 Ft.

55.77 59.38 Ft.

64.63 64.63 Ft .

37 37 Ft.

18 18 Ft.

LIGHTSHIPDISPLACEMENT 6112

7408FULL LOADDISPLACEMENT

DIESEL GENERATORS 4

NOTE: Alldifferencesshownwereproposedby

Fincantieriandincorporatedintothe FFG(X ) design

priorto contractaward

5524

6890

FFG62 vs FREMMParent

mt

mt

lengthened23.6feetto accommodatelargergeneratorsandfuturegrowth

Bowde modifiedto emove sonar dome and enclosuredeck for stability

Generatorratinghasbeenincreasedto supporttransitspeedandfuturegrowth

Propeller changed to Fixed Pitch for improved acoustic performance

Displacementincreasedby 500tonsformarginsandfuturegrowth

Topside modified to accommodate USN warfare systems

Parent FREMM silhouette (Blue)

An August4 , 2021, press reportstates

NavalCombatantDesignStandardsimplementedtoensure

survivabilityperformancemeetsUSNstandardsforCombatants.

FFG( X ) ( White)
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Source: Navybriefing slide provided to CRS and CongressionalBudget Office ( CBO) by Navy Office of

LegislativeAffairs, August 27, 2021, with accompanyingNavy information paper dated August 18, 2021.

The Navyhas chosento elongateand widen the hull of its next-generationConstellation
class frigate relative to the [FREMM] parent design, but the officer overseeing its
productionsaysthe internallayoutwill largely remainthe same.

2

13The Navy's Osprey (MCM-51) class mine warfare ships are an enlarged version ofthe ItalianLerici-class mine
warfare ships.
14 The FRC design is based on a Dutch patrol boat design, the Damen Stan Patrol Boat 4708.

Source: Navy information paper dated August 18 ,2021, on differences between FFG-62 design and FREMM parent

design, provided to CRS and the Congressional Budget Office (CBO) by Navy Office of Legislative Affairs on August
27, 2021.
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The Italians did a very good job in the design of the internal spaces, and the flow of a lot

of those spaces, Capt. Kevin Smith, program manager for the Constellation class, told

attendees at the Sea Air Space exposition on Monday [August 2 ] . You could say we

bought a bigger house, [but] from a modeling and simulation perspective, it's exactly the
same.

Whilesomechangesare to beexpectedto meettheNavy'sneeds, enlargingthe hullform

itselfhasthepotentialto changewherecomponentsinthe shipmustbe placed, as wellas
the overallcost.

Askedabouthow possiblechanges in the ship's hullcouldaffectthe internaldesign, Smith

saidFincantieriMarinetteMarine,theConstellation'sprimecontractor, workedwithNaval

Surface Warfare Center Carderock to develop a scale model of the ship and that most
elementswill stay true to the parent design. He cited the bridge and propulsionplant as

areaswherethe Navy has not made anysignificantchanges to the layout 16

NoNew Technologies or Systems

As an additional measure for reducing cost , schedule , and technical risk inthe FFG- 62 program,
the Navy envisages developing no new technologies or systems for FFG-62s the ships are to use

systems and technologies that already exist or are already being developed for use in other
programs .

FY2021LegislationRegardingLand-BasedTest Programfor EngineeringPlant

Section 125ofthe FY2021NationalDefense Authorization Act (H.R. 6395/P.L. 116-283 of
January 1, 2021) requires the Navy to commence, prior to the delivery ofthe firstFFG-62, a land
based testprogram for the FFG-62 engineeringplant (i.e., its propulsionsystem and related
machinery). The provisionspecifies how the test programis to be conducted and requires the
Navyto complete the test programnot later than the date on which the firstFFG-62 is scheduled
to be available for taskingby operationalmilitary

16 Justin Katz, Navy Says Constellation HullChange Won't Affect Internal Design, Breaking Defense, August 4 ,
2021
17

RegardingSection 125, the conference report (H.Rept. 116-617 of December 3 , 2020) onH.R.6395/P.L. 116-283 of
January 1, 2021states

Giventhatthe Constellation-classwillplaya significantrole in the Navybattleforcefor many
decadesandthe currentprogramofrecordcalls forbuilding20 frigates, the confereesbelievea

strongtechnicalfoundationfor this programis criticallyimportant.

Theconfereesnotethat the winningConstellation-classshipdesignis basedon a foreigndesign.
Whilerecognizinganexistingparentdesigncanreducedesign, technical, and integrationrisks, the

confereesareconcernedthat significantrisksremaininthe FFG-62 program, including: cost
realism; shiftingto predominantlyU.S.componentsuppliersinsteadofthe mainlyforeignsuppliers
usedintheparentvesseldesign; anda complexCombinedDieselElectricandGasHull,

MechanicalandElectrical(HM& E ) drivetrainthathasnotpreviouslybeenusedonU.S.Navy
ships.

The confereesbelieve land based engineeringand test sites (LBETS) are critical resourcesforthe

DepartmentofDefense, particularlyfor Navy ship HM& E systems....

Since1972, NSWCPDLBETStestinghas reducedthe acquisitionriskoffive ofthe sevenNavy
surfacecombatantclasses (Spruance-class, OliverHazardPerry-class, Ticonderoga-class, Arleigh

Burke- class, andZumwalt-class) Thelittoralcombatship (LCS) classes, the Freedom-and
Independence-classes, are the two recentclassesthathavenothadthe benefitofa LBETS. Since
leadship deliveriesin2008and2010, bothLCSclasseshaveencounteredsignificant, costly, and

debilitatingengineeringfailures. The confereesbelievemanyoftheseLCS engineeringfailures

CongressionalResearchService 8



Navy Constellation( FFG- 62) Class FrigateProgram: Backgroundand Issuesfor Congress

U.S.ContentRequirementsforComponents

Congresshaspassedprovisionsrelatingto U.S.contentrequirementsfor certaincomponentsof
eachFFG-62.

Section856ofthe FY2020NationalDefenseAuthorizationAct (S. 1790/P.L. 116-92of
December20, 2019) states

SEC 856. APPLICATION OF LIMITATION ON PROCUREMENT OF

OTHER THAN UNITED STATES GOODS TO THE FFG FRIGATEPROGRAM

Notwithstanding any other provision of law , amounts authorized to carry out the FFG
Frigate Program may be used to award a new contract that provides for the acquisition of
the following components regardless ofwhether those components are manufactured in the
United States

( 1 ) Auxiliaryequipment( includingpumps) for shipboardservices.

( 2 ) Propulsion equipment ( including engines , reduction gears , and propellers ) .

( 3) Shipboard cranes .

( 4 ) Spreaders for shipboard cranes.

Section8103(b ) ofthe FY2022DODAppropriationsAct (DivisionC of H.R.2471/ P.L. 117-103
ofMarch15, 2022) states

SEC 8103

(b ) Noneofthe funds providedin this Actfor the FFG(X ) Frigateprogramshallbe usedto
awarda new contract thatprovides for the acquisitionofthe followingcomponentsunless

those components are manufactured in the United States: Air circuit breakers;
gyrocompasses electronic navigationchartsystems; steeringcontrols; pumps; propulsion
and machinerycontrol systems; totally enclosed lifeboats; auxiliary equipment pumps;

shipboardcranes; auxiliarychillwater systems; andpropulsionpropellers: Provided, That
the Secretaryofthe NavyshallincorporateUnitedStatesmanufacturedpropulsionengines

and propulsionreductiongears into the FFG(X ) Frigateprogrambeginningnot later than
withtheeleventhship ofthe program.

Provisions similar to Section 8103(b) were included in the FY2020 and FY2021 DOD
Appropriations Acts.18

Inaddition to the above provisions, a permanent statute 10 U.S.C. 2534 requires certain

components ofU.S. Navy ships to be made by a manufacturer inthe national technology and

industrial base. The paragraph in the annual DOD Appropriations Act that makes appropriations
for the Navy's shipbuilding account (i.e., the Shipbuilding and Conversion, Navy, or SCN,

appropriation account) , moreover, has in recent years included this proviso

wouldhavebeendiscovered, analyzed, andcorrectedfasterwithlessnegativeoperationalimpact

hadthe Navyestablisheda LCSLBETS.

Accordingly, the provisionwouldrequirethe Secretaryofthe Navyto establisha FFG-62class
LBETSas soonaspossible....

addition, the confereesdirectthe Secretaryto submitto the congressionaldefensecommitteesa
planto implementthissectionwiththe budgetmaterialsthataccompanythe President'sBudget

requestfor fiscalyear 2022. Thisplanshall includethe costs, activities, and test plannecessaryto
meettherequirementsunderthis section. (Pages1523-1524)

18 See Section 8113(b ) ofthe FY2020 Appropriations Act (Division A of H.R. 1158/P.L. 116-93 of December 20,

2019) and Section 8113 (b ) of the FY2021 Appropriations Act (Division C of H.R. 133/P.L. 116-260of
December27, 2020).
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Providedfurther, That none of the funds providedunder this headingfor the

constructionor conversionofanynavalvesselto beconstructedinshipyardsintheUnited

Statesshallbeexpendedin foreignfacilitiesfor theconstructionofmajorcomponentsof
suchvessel

10U.S.C.2534explicitlyappliesto certainship components, butnotothers. Themeaningof

majorcomponents intheaboveprovisofromtheannualDODAppropriationsActmightbe

subjectto interpretation.

Contract Award

Fourindustry teams competed for the FFG-62 program. On April 30, 2020 , the Navy announced
that it had awarded the FFG- 62 contract to the team led by Fincantieri/ Marinette Marine (F/MM)

ofMarinette, WI. F/MM was awarded a fixed-price incentive ( firm target) contract for Detail

Design and Construction (DD& C) for upto 10 ships in the program the leadship plus nine

optionships. The other three industry teams reportedly competing for the program were led by
Austal USA ofMobile, AL; General Dynamics/ Bath IronWorks (GD/BIW) ofBath, ME; and

Huntington Ingalls Industries/ Ingalls Shipbuilding (HII/ Ingalls) ofPascagoula, .

Underthe DD& C contract, the Navy has the optionof recompetingthe program at any point prior
tothe ship. The Navyalso has the optionofseekingto convertthe DD& C at some point into

a multiyearcontract knownas a block buy contract to procurethe ships.19

Issues for Congress

Future SSC Force- Level Goal

One issue forCongress concerns the future SSC force-level goal. As noted earlier, the Navyand

the Departmentof Defense (DOD) have beenworkingsince 2019 to develop a successor for the

355-ship force- levelgoal. The Navy's FY2023 30-year (FY2023-FY2052) shipbuildingplan,
releasedon April 20, 2022, includes a table summarizingthe results of studies that have been

conductedon the successor force-level goal. These studies outline potential future fleets with40
to 60 SSCs. An SSC force-levelgoal closer to the highend ofthat rangecould increasethe

likelihoodofthe Navy increasingits desirednumber ofFFG-62s to somethinghigher than 20,
and its desiredFFG-62 procurementrate to somethingmore than two ships per year.

ReductioninPlannedProcurementRate

Anotherpotential issue for Congress concerns the reductioninthe FFG-62 program’s
programmedprocurement rate under the Navy's FY2023 five-year (FY2023-FY2027)
shipbuildingplan. Earlier Navy plans called for the FFG-62 programto achieve a sustained
annualprocurement rate of two ships peryear.As shown in Table 1, under the Navy'sFY2023
five-year (FY2023-FY2027) shipbuilding plan, the plannedprocurement rate for FY2023
FY2027hasbeen reducedto three ships everytwo years (a 1-2-1-2pattern), or an averageof1.5
ships peryear, which is 25% less than a rate of two ships per year. Potential oversightquestions
forCongressincludethe following:

doesthe FY2023 five-year shipbuildingplanreduce the planned

procurement rate during FY2023-FY2027to 1.5ships per year? To what degree

19
For more on block buy contracting, see CRS Report R41909, Multiyear Procurement (MYP) and BlockBuy

Contracting inDefense Acquisition : Background and Issues for Congress , by Ronald O'Rourke .
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was this decision driven by affordability considerations (i.e., limits on Navy

budgets combined with competing Navyprogram priorities) ? To what degree was
it driven by concerns over industrial-base capacity for executing a procurement

rate of two ships per year during FY2023-FY2027

To what degree, ifany, would a reduction to 1.5 ships per year increase FFG- 62

unit procurement costs by reducing FFG- 62 production economies of scale?

Whatimpact would a reductionto 1.5 ships per year have on the date for
achievingthe SSC force- levelgoal?

21

FFG-62s areto have an expected service life (ESLs) of25 With an ESL
of25 years, a sustained annual procurement rate of 1.5 ships per year would over
the longrun achieve and maintaina steady-state force of 37 ships. Byreducing

the programmed FFG-62 procurement inFY2023-FY2027 to 1.5 ships per year,
is the Navy indicatingthat the next SSC force- levelgoal might be closer to40
shipsthan 60 ships?

Accuracyof Navy'sEstimatedUnitProcurementCost

Introduction

Another potential issue for Congress concerns the accuracy ofthe Navy's estimated unit

procurement cost for FFG-62s, particularly when compared to the known unit procurement costs

of other recent U.S. surface combatants . As detailed by the Congressional Budget Office (CBO)

and the Government Accountability Office (GAO), lead ships in Navy shipbuilding programs in
many cases have turned out to be more expensive to build than the Navy had estimated .

CRSandCBOAnalyses

Overview

Ships ofthe same general type and complexity that are built under similar production conditions

tend to have similar costs per weight and consequently unit procurement costs that are more or
lessproportional to their displacements. An initial analysis of the issue of the accuracyofthe

Navy's estimated unit procurement cost for FFG-62s that was done by CRS followingthe Navy's

April 30, 2020, contract award inthe FFG-62 program, and which has been presented inthis CRS
report since May 4 , 2020, suggested that ifFFG-62s were to wind up costing about the same to

construct per thousand tons ofdisplacement as other recent U.S. militarysurface combatants, then
the third and subsequent FFG-62s could cost 17% to 56% morethan the estimate for those ships

shown in theNavy's FY2021 budget submission.

20 For apress report discussing these questions, see Rich Abott , Fincantieri Can Meet Frigate Demand For Now,

Second Shipyard Decision Not Imminent Defense Daily, April 7, 2022.

Source : Slide 6 of Navy briefing entitled Guided Missile Frigate (FFG 62) Update, National Symposium Surface

Navy Association , Captain Kevin Smith, January 12, 2021.

SeeCongressionalBudget Office, AnAnalysis ofthe Navy's FiscalYear 2019ShipbuildingPlan, October2018, p .

25, includingFigure 10.

See Government Accountability Office, Navy Shipbuilding[ ] PastPerformance Provides Valuable Lessonsfor

Future Investments , GAO-18-238SP , June 2018, p . 8 .
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A follow- on and more-refined analysis of the issue of the accuracy of the Navy's estimated unit

procurement cost for FFG-62s that was done by CBO and released on October 13, 2020,24 and

which also compared the Navy's FFG-62 cost estimate to actual costs for building other recent

U.S. military surface combatants , estimates that the first 10 FFG- 62s would cost 40% more than

the Navy estimates . The initial analysis by CRS and the follow-on analysis by are discussed
inthe two sections that follow.

Depending on the exact terms of the fixed-price incentive (firm target) contract for Detail Design

and Construction (DD& C) that the Navyawarded to F/MM for the FFG-62 program, some
portion (perhaps much) ofany cost growth that might occur on the first 10 FFG-62s could be

borne by F/MMrather than the Navy, although F/ MM under such a circumstance might also have
the option of seeking some form of contractual relief from the Navy, which if granted could shift

at leastsome of the cost growth back to the government. IfF/MMwere to bear most or all of

any cost growth that might occur on the first 10 FFG- 62s, then cost growth in the FFG-62
program might not affect Navy budgeting substantially untilthe ship in the program.

Initial(May2020) AnalysisbyCRS

TheNavy'sFY2021budgetsubmissionestimatedthat the thirdandsubsequentFFG- 62swould

costroughly$940 millioneachinthen-yeardollarsto procure. This equatesto a costofabout

$ 127millionperthousandtonsoffullloaddisplacement, a figurethat is

about 36% lessthan the cost per thousand tons of full loaddisplacementofFlight
DDG- 51s;

about15% lessthanthe cost per thousandtons of fullloaddisplacementofthe

Freedom( LCS- 1) variantLittoralCombatShips (LCSs) that F/ MMcurrently
builds; and

about 15% less than the cost per thousand tons of full load displacement of Coast
Guard's National Security Cutters ( NSCs)

Put another way, FFG- 62s have

anestimatedfull loaddisplacementthat is about76% as great as that of FlightIII

DDG-51s, andan estimatedunitprocurementcostthat is about49% as greatas

that ofFlightIIIDDG-51s;

anestimated full load displacement that is about 120% greater than that of LCS- 1
variant , and an estimated unit procurement cost that is about 80% greater
than that ofLCS- 1 variant ; and

24
CongressionalBudgetOffice, The CostoftheNavy'sNewFrigate, October2020, 11pp.

25 Forexample, in2019, EasternShipbuildingGroupofPanamaCity, FL, requestedandreceivedcontractualrelieffor
OffshorePatrolCutters(OPCs) that it is buildingfor the CoastGuard. The reliefwas grantedunderP.L.85-804as

amended(50U.S.C.1431-1435), a lawthatauthorizescertainfederalagenciesto providecertaintypesofextraordinary
reliefto contractorswhoare encounteringdifficultiesin the performanceoffederalcontractsorsubcontractsrelatingto
nationaldefense. ESGreportedlysubmitteda requestfor extraordinaryreliefonJune30, 2019, afterESG's

shipbuildingfacilitiesweredamagedby HurricaneMichael, whichpassedthroughthe Floridapanhandleon October

10, 2018.Foradditionaldiscussionofthe OPCprogram, includingthe contractualreliefprovidedunderP.L.85-804,
see CRSReportR42567, CoastGuardCutterProcurement: BackgroundandIssuesfor Congress, by Ronald

O'RourkeSeealsoCongressionalBudgetOffice, The Costofthe Navy'sNewFrigate, October2020, p . 11.

26 For more on the NSC program, see CRS Report R42567, Coast Guard Cutter Procurement: Background andIssues

for Congress , by Ronald O'Rourke
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anestimated full load displacement that is about 64% greater than that ofNSCs,
and an estimated unit procurement cost that is about 40% greater than that of

Asmentionedabove, ships ofthe same general type and complexity that are built undersimilar
production conditions tend to have similar costs per weight and consequently unit procurement

costs that are more or less proportional to their displacements. Setting the estimated cost per
thousand tons ofdisplacement ofFFG-62s about equal to those ofLCS- 1 variant or NSCs

would increasethe estimated unitprocurement cost of the third and subsequent FFG-62s fromthe

Navy's estimate of about $940 million to an adjusted figure ofabout $ 1,100 million, an increase

ofabout 17% . Setting the estimated cost per thousand tons ofdisplacement ofFFG-62s about
equalto that ofFlight IIIDDG-51s would increase the estimated unit procurement costofthe

third and subsequent FFG-62s from the Navy's estimate of about $940 million to an adjusted
figure ofabout $ 1,470 million, an increase ofabout 56% .

Follow-on (October 2020) Analysis by CBO

CBO's follow-on and more-refinedanalysis was done at the directionofthe SenateArmed
ServicesCommittee.28 CBO's analysis states

CBO estimates the cost of the [ first ] 10 FFG(X ) ships would be $ 12.3 billion in 2020

( inflation- adjusted) dollars , [ or an average of] about $ 1.2 billion per ship, on the basis of

its [CBO's ] own weight-based cost model. That amount is 40 percent more than the Navy's
estimate .

The Navy estimates that the 10 ships would cost $ 8.7 billion in2020 dollars , anaverage
of$870 millionper ship.

Ifthe Navy's estimate turns out to be accurate, the FFG(X ) would be the least expensive

U.S.] surface combatant programofthe past 50 years (measured in cost per thousand tons

when the ship is mostly empty), even in comparison to much less capable ships.

Several factors support the Navy's estimate :

The FFG(X) is based on a[n Italian] design that has been in production [in Italy and
France for manyyears.

Little ifany new technology is being developed for it.

The contractor is an experienced builder of small surface combatants .

Source : CRS analysis of full load displacements and unit procurement costs ofFFG-62, Flight DDG-51, LCS- 1

variant ofthe LCS, and the NSC.

28 Inits report (S.Rept . 116-236 ofJune 24 , 2020) on the FY2021 National Defense Authorization Act ( S. 4049) , the
Senate Armed Services Committee stated

Guided missile frigate

The committee notes that a contract for up to 10 guided missile frigates (FFG(X )) was awarded in
April 2020 with a potential cumulative value of $5.6 billion. Given that this is a new class of ships
that will have a significant role inthe Navy battle force, the committee seeks additional information
on the program.

Accordingly, the committeedirectsthe Directorofthe CongressionalBudgetOfficeto submitto

the congressionaldefensecommittees, notlaterthanOctober1, 2020, a reportanalyzingthe
FFG(X ) program. The reportshallinclude( 1) Ananalysisoftheestimatedcostsofthe programin
thecontextofothercurrentandpastNavyshipbuildingprograms; (2) An independentcostestimate

oftheFFG(X ) programbasedonthe specificwinningshipdesign; and(3) Otherrelatedmattersthe
Directordeemsappropriate. (Pages51-52)

CongressionalResearchService 13



Navy Constellation ( FFG 62) Class FrigateProgram: Backgroundand Issues for Congress

Anindependent[ cost] estimate[ forthe FFG(X ) thatwas done] withinthe Departmentof

Defense(DoD) was lowerthanthe Navy'sestimate.

Other factors suggest the Navy's estimate is too low:

The costs ofall [U.S. Navy] surface combatants since 1970, as measuredper thousand

tons, werehigher.

Historically the Navy has almost always underestimated the cost of the lead ship, and a

more expensive lead ship generally results in higher costs for the follow- on ships .

Even when major parts of the ship's estimated cost are known, as they were for the
Arleigh Burke DDG- 51 class] destroyer, costs have turned out to be higher than initially
estimated.

Comparedwiththe [Italian] designon whichitisbased, the FFG(X ) willbe moredensely
builtandwillhavesomewhatmorecomplex weaponsystems.

Inaddition, although the Navy's contract with Fincantieriis for a fixedprice, which limits
the government's financial liability, that fixed-price contract does not guarantee that costs
willnotincrease [ for the government] for three reasons:

The terms ofthe Navy's contract permit the ship's contract price to be increased under
certain circumstances .

The Navy could make changes to the ship's design during construction that would

increase costs , as it did, for example , inthe littoral combat ship ( LCS) program.

Ifcostsriseenoughto threatenthe financialviabilityof the shipbuilder, the Navymay

optto coversomeofthosehighercostsratherthanexperiencea disruptionina shipbuilding

programthatit considersessential.29

PotentialOversightQuestions

Potentialoversightquestionsfor Congressincludethe following:

What is the Navy's basis for its view that FFG- 62s ships about three-quarters as
large as Flight IIIDDG-51s, and with installed capabilities that are in many cases

similar to those of DDG- 51s can be procured for about one-half the cost of
Flight IIIDDG-51s?

DDG-51s are procured usingmultiyearprocurement (MYP) , which reduces their

procurement cost by several percent, while the FFG- 62 DD& C contract is a

contract with options , which operates as a form ofannual contracting and

consequently does not achieve the kinds of savings that are possible with an

contract.30 Would adjusting for this difference by assumingthe use of
annual contracting for procuring DDG-51s mean that the difference between

FlightIIIDDG-51s and FFG-62s in cost per thousand tons displacement, other

things held equal, is greater than the figure of36% shown above inthe initial

CRS analysis?

Whatis the Navy's basis for its view that FFG- 62s ships with a full collection

ofpermanently installedcombat system equipment can be procuredfor a cost

Congressional Budget Office , The Cost ofthe Navy's New Frigate, October 2020 , pp. 1-2.

For additional discussion ofthe savings that are possiblewith MYPcontracts, see CRS ReportR41909, Multiyear

Procurement(MYP) and Block Buy ContractinginDefense Acquisition : Backgroundand Issuesfor Congress, by
Ronald O'Rourke.
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per thousand tons of full load displacement that is (by CRS's initial analysis )

about 15% less than that of LCS- 1 variant LCSs, which are ships built by the

same shipyard that features only a partial collection of permanently installed

combat system equipment ?

What isthe Navy's basis for its view that FFG-62s ships built to Navycombat

survivability standards and featuring a full collection of installed Navycombat

system equipment can be procured for a cost per thousand tons offull load

displacement that is (by initial analysis) 15% less than that NSCs, which

are ships built to a Coast Guard rather than Navy combat -survivability standard
and featuring a more-modest collection of combat system equipment?

To whatdegree can differences in costs for building ships at F/MM compared to

costs for building ships at the shipyards that build DDG-51s and NSCs account
for the FFG-62s lower estimated cost per thousand tons displacement?

To what degreecanthe larger sizeofFFG-62s comparedto LCS-1 variant
accountfor the FFG-62s lowerestimatedcostper thousandtons

displacement?

To whatdegreewillprocess improvementsat F /MM, beyondthose thatwerein

place for buildingLCSs at F /MM, permitFFG-62s to bebuiltat the Navy's
estimatedcostper thousandtons?

How much might the cost of building FFG-62s be reduced by converting the
FFG-62 contract into a block buy contract ( i.e., a multiyear contract)?

Under the terms ofthe fixed-price incentive (firm target) contract for Detail
Designand Construction (DD& C) that the Navyawarded to F/MMfor the FFG
62 program, what portion of any cost growth that mightoccur on the first 10
FFG-62s might be borne by F/MM, and what portion mightbe borne bythe
Navy?

NumberofFFG- 62 Builders

Another issue for Congress is whether to build FFG-62s at a single shipyard (the Navy's baseline
plan) , or at two shipyards, and ifthe latter, when to bring the second builder into the program.

The Navy's FFG-7s, which were procured at annual rates of as high as eight ships peryear, were

built at three shipyards . The Navy states that in terms of havinga technical data package readyfor
a second builder, the Navycould introduce a second builder into the FFG-62 program with a ship

procured as early as FY2024.32

In considering whether to build FFG-62s at a single shipyard or at two shipyards , Congress may
consider several factors , including but not limited to the annual FFG-62 procurement rate,
shipyard production capacities and production economies of scale, the potential costs and benefits
inthe FFG-62 program ofemploying recurring competition between multiple shipyards, and how

the number ofFFG-62 builders might fit into a larger situation involving the production of other

31Some ofthe combat system equipment ofa deployed LCS consists ofa modular mission package is not permanently
built into the ship. These modular mission packages are procured separately from the ship, and their procurement costs
are not included in the unit procurement costs of LCSs . For additional discussion , see CRS Report RL33741, Navy
Littoral Combat Ship (LCS) Program: Background and Issues for Congress , by Ronald O'Rourke

Source: Navy FY2023 program briefing for CRS and CBO, May 10, 2022.
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Navy and Coast Guard ships , including Navy DDG-51 destroyers , Navy amphibious ships , Coast
GuardNational Security Cutters (NSCs), and Coast Guard Offshore Patrol Cutters (OPCs)

Regarding when a second builder could be brought into the FFG-62 program, the explanatory
statement for the FY2022 DOD Appropriations Act (S. XXXX) that the Senate Appropriations
Committee released on October 18, 2021, stated (emphasis added) :

Whilethe Committeerecognizesthe significantrole that CCF [ Constellation-class frigate]
willhaveinthe futureNavybattleforce, and is basedon a provenhull designand mature

shipboardtechnologies, itremainsa new class andpresentstypicalfirst- in-classproduction
challenges. The Committee notes the past challenges of the Navy and shipbuilding

industrialbasein managingcosts, technicalconcurrency, designchanges, and scheduleof
leadshipsofa class. The Committeeis concernedthat prematurelyadding a secondCCF

shipyardbefore the first shipyardhas identified and correctedtechnical and production
issues will injectunneededrisk and complexity into the program. Therefore, prior to

awardofa contractfor a second CCF shipyard, the Committeedirectsthe Secretary
ofthe Navy to prioritize the followingobjectives: technology maturationand risk

reductionfor critical shipboard components; major systems integration; full ship
technicaldatapackagecreation; and successfuloperationallyrealistic testingfor the
first ship. The Committee also understands that setting up the CCF manufacturing

capacity, workforce, and supplychainrequiresconsistentyear- over-year fundingto meet
the demandfor productionrampup. Therefore, the Committeedirectsthe Secretaryofthe
Navyto submita reportnot later than 90 days prior to awardinga contractfor the second

CCFshipyardto the congressionaldefense committeesoutliningthe acquisitionstrategy

forachievingthefullFrigateProgramofRecordand meetingthese technologymaturation
and riskreductionobjectives. (PDF page 108 of253)

The Navy states that the above report language, particularly the requirement for successful
operationally realistic testing for the first ship, could be read as barring the introductionofa

second builder into the FFG-62 until sometime after the first FFG-62 ship is delivered, which is
scheduled under the Navy's FY2023 budget submission for September 2026. Underthat

schedule, operationally realistic testing of the ship might begin in2027 , a year when Congress

willconsiderthe Navy's proposed FY2028 budget. Another possible perspective on the above
report language is that it would bar the introductionof a second builder into the program untilthe

SecretaryoftheNavyprioritizes the objective ofsuccessful operationally realistic testing ofthe

first ship, whichis not the same as conductingsuccessful operationally realistic testing. Under
this interpretation, prioritizing this objective ( i.e., designating it as an important objective) is

something that the Secretary ofthe Navy could do immediately.

April6 , 2022, pressreportstated

ShipbuilderFincantieriMarinetteMarine canmeetthe demand ofthe Constellation-class

frigate programfor the time being, but the Navy still decidingwhether to select a second

contractorfor the 20-ship class, accordingto the service'sprogrammanager.

Capt Kevin Smith told attendees at the Sea Air Space exposition on Tuesday [April 5 ] that

when the time is right, the Navyplans to purchase the ship's technical data package from

Fincantieri and begin to qualify alternate shipyards so that the program office is ready to

move forward ifsenior leadership chooses....

Formoreonthe DDG-51program, see CRS ReportRL32109, NavyDDG-51andDDG- 1000DestroyerPrograms:

BackgroundandIssuesfor Congress, byRonaldO'Rourke. FormoreonNavyamphibiousshipbuildingprograms, see
ReportR43543, NavyLPD- 17Flight andLHAAmphibiousShipPrograms: BackgroundandIssuesfor

Congress, byRonaldO'Rourke. Formoreon theNSCandOPCprograms, see CRSReportR42567, CoastGuard

CutterProcurement: BackgroundandIssuesfor Congress, by RonaldO'Rourke

34 Source : Navy FY2023 program briefing for CRS and CBO, May 10, 2022 .
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a basiclevel, the biggestincentivethe Navyhas to establisha second shipyardis thatit
increasesthe numberofships it can produceeachyear andalsoadds a levelofstabilityto

the supplychain: Ifproductionat one shipyardstopsfor anyreason, thenthe otherwillstill
beworking.

Butthe strategy comes with its own costs, especially amid concerns about the program's
maturity. The introductionofa newcontractorcould complicatetheprogram, andthe Navy

must also consider whether its future budgets, which most expect to be flat-lining or
declining compared to previous years, will be able to support enough work for both

shipyards tokeep their productionlines moving.

Lawmakers appetite for a second shipyard are mixed. On one hand, a second yard means

more jobs for their constituents always a positive for those from states that house major

shipbuilders such as Austal USA in Alabama or General Dynamics Bath Iron Works in
Maine.

the other hand, language in the fiscal 2022 defense spending bill indicated some on

Capitol Hillare apprehensive that establishing a second yard too early could lead to costly
mistakes in the future.

There concernthat prematurelyadding a second [ frigate] shipyard before the first
shipyardhas identifiedand correctedtechnicalandproductionissueswill injectunneeded

riskandcomplexityinto the program, accordingto a reportaccompanyingthe recently

signedspendingbill.

For nowthough, Fincantieri, based in Wisconsin, will continue to work with the Navyon

solidifyingthe new ship's final design, which will go through an important review in the
near future, Smith added.35

U.S. Content Requirements

Another issue for Congress is whether to take any further legislative action regarding U.S. content

requirements for FFG- 62s. Potential options include amending, repealing, or replacing the

previously mentioned U.S. content provisions for the FFG-62 program that Congress passed in
FY2020 and FY2021; passing a new, separate provision of some kind; or doing none ofthese

things.

Required Capabilities and Growth Margin

Another issue for Congress is whether the Navy has appropriately defined the required

capabilities and growth margin of FFG-62s.

Analytical Basis for Desired Ship Capabilities

One aspectofthis issue is whether the Navy has an adequately rigorous analytical basis for its
iden ofthe capability gaps or mission needs to be met by FFG-62s , and for its decision

to meet those capability gaps or mission needs through the procurement of a FFG with the

capabilities outlined earlier in this CRS report. The question ofwhether the Navy has an

adequately rigorous analytical basis for these things was discussed ingreater detail inearlier

editions ofthis CRS report.36

35 JustinKatz, SecondFFG-62 Shipyard? Fincantieri CanMeetDemand forNow, BreakingDefense, April6,
2022.SeealsoRichAbott, FincantieriCanMeetFrigateDemandForNow, SecondShipyardDecisionNot

Imminent DefenseDaily, April7 , 2022.

See, for example, theversion ofthis report dated February4 , 2019.
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NumberofVLS Tubes

Another potential aspect ofthis issue concerns the planned number of Vertical Launch System

(VLS) missile tubes on FFG- 62s. The VLS is the FFG- principal (though not only) means of
storing and launching missiles . FFG- 62s are to each be equipped with 32 Mark 41VLS tubes .

( The Mark 41is the Navy's standard VLS design.)

Supporters of requiringeach FFG-62 to be equipped with a largernumber ofVLS tubes, such as

48, might argue that FFG-62s are to be roughly three-quarters as large, and at least halfas

expensive to procure, as DDG-51s , and mighttherefore be more appropriately equipped with at

least48 VLS tubes, which is one-half the number on recent DDG-51s . They might also argue that
ina contextofrenewedgreat power competition with potential adversaries such as China, which

is steadily improvingits navalcapabilities, itmight be prudent to equip each FFG-62 with 48
rather than 32 VLS tubes each, and that doing so might only marginally increase FFG-62 unit

procurement costs. They might also argue that equipping each FFG-62 with 48 rather than 32

VLS tubes willpermit the Navy to more fully offset a substantial reduction inVLS tubes thatthe
Navy'ssurface fleet is projectedto experience when the Navy's22 Ticonderoga (CG-47) class

cruisers, which are each equipped with 122 VLS tubes, are retired and provide a hedge against

the possibility that Navy plans to field VLS tubes on Large Unmanned Surface Vehicles
( ) willbe slowed or curtailed for technical or other reasons.

Supporters ofhaving each FFG-62 be equipped with 32 VLS tubes might argue that the analyses

indicatinga need for 32 VLS tubes already took improvingadversary capabilities (as well as
otherU.S.Navy capabilities) into account. They might also argue that FFG-62s , inaddition to

having 32 VLS tubes, will also to have separate, deck-mounted box launchers for launching 16

anti-ship cruise missiles, as well as a separate , 21-cell RollingAirframe Missile (RAM) AAW
missile launcher; that Navy plans continue to call for eventually deploying additional VLS tubes

, whichare to act as adjunct weapon magazines for the Navy's manned surface
combatants; and that increasing the number ofVLS tubes on each FFG-62 from 32 to 48 would

increase (even ifonly marginally) the procurement cost of a ship that is intended to be an

affordable supplement to the Navy's cruisers and destroyers.

A May 14, 2019, Navy informationpaper on expandingthe cost impactofexpandingthe FFG-62

capacityfrom 32 cells to 48 cells states

To grow from a 32 Cell VLS to a 48 Cell VLS necessitates an increase in the lengthofthe
ship with a smallbeam increase and roughly a 200-ton increase in full load displacement.

Thiswillrequire a resizingofthe ship, readdressingstability and seakeeping analyses, and
adaptingship services to accommodate the additional 16 VLS cells.

For moreonChina's naval modernizationeffort, see CRS Report RL33153, ChinaNavalModernization:

Implicationsfor U.S. Navy Capabilities BackgroundandIssuesfor Congress, byRonaldO'Rourke.

38See, forexample, MeganEcksteinandJoe Gould, LawmakersCrunchingthe Numberson PotentialSurfaceNavy

AdditionstoFY22SpendingPlan, DefenseNews, June 17, 2021; MalloryShelbourne, LawmakersProbeNavy's
Planto DecommissionCruisers, NavySays Cuts WillSave$ 5B AcrossFYDP," USNINews, June17 (updatedJune

18) , 2021; MeganEckstein, LawmakersAreWorriedAboutthe USNavy'sSpendingPlananda Near-TermChina
Threat DefenseNews, June 15, 2021; MalloryShelbourne, CNOGilday: FlatorDecliningNavyBudgets Will
DefinitelyShrink the Fleet USNINews, June 15, 2021; BlakeHerzinger, The Budget(andFleet) ThatMightHave
Been, Waronthe Rocks, June 10, 2021; DavidB. Larter, As the USNavyScramblesto FieldMoreMissilesinAsia,

a ToughDecisionLoomsforAgingCruisers DefenseNews, April12, 2021.

39Formoreonthe LUSVprogram, see CRS ReportR45757, NavyLargeUnmannedSurfaceandUnderseaVehicles:

BackgroundandIssuesfor Congress, by RonaldO'Rourke.
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A change of this nature would unnecessarily delay detail design by causing significant

disruption to ship designs. Particularly the smaller ship designs. Potential competitors have

already completed their Conceptual Designs and are entering the Detail Design and

Construction competition with ship designs set to accommodate 32 cells.

The cost isestimatedto increasebetween$ 16M[ million] and $ 24M [ million] per ship.

This includesshipimpactsandadditionalVLS cells.4�

Comparedto anFFG-62 follow-on shipunitprocurementcostofabout$ 1.0billion, theabove
estimatedincreaseof$ 16millionto $ 24 millionwouldequateto anincreaseinunitprocurement
costofabout1.6% to about2.4% .

GrowthMargin

Anotherpotential aspectof this issueis whetherthe Navymore generallyhas chosenthe

appropriateamountofgrowthmarginto incorporateinto the FFG-62 design. The Navywants the
FFG-62 designto havea growth margin (also calledservice lifeallowance) of5% , meaningan

ability to accommodateupgrades and other changes that mightbe madetothe ship's design over
the courseofits service lifethat couldrequireup to 5% more space, weight, electricalpower, or

equipmentcoolingcapacity. The Navyalso wants the FFG-62 design havean additional

growthmargin(above the 5% factor) for accommodatinga future directedenergy system(i.e., a

laseror high-powermicrowavedevice) oran activeelectronicattack system(i.e., electronic
warfaresystem) .

Supporterscouldargue that a 5% growthmargin is traditionalfor a ship like a frigate, that the

FFG-62 design's 5% growthmargin is supplementedby the additionalgrowthmarginfor a
directedenergy systemor activeelectronicattack system, and that requiringa largergrowth

margincould makethe FFG-62 design largerand more expensiveto procure.

Skeptics might argue that a larger growth margin (such as 10% figure used indesigning
cruisers and destroyers) would provide more of a hedge against the possibility of greater-than
anticipated improvements inthe capabilities of potential adversaries such as China, that a limited
growthmargin was a concern in the FFG-7 design, and that increasing the FFG-62 design's
growthmargin from 5% to 10% would have only a limited impact on the FFG- procurement
cost.

A potential oversight question for Congress might be: What would be the estimated increasethe

FFG-62's unit procurement cost of increasingthe ship's growth margin from 5% to 10% ?

TechnicalRisk

Anotherpotentialoversightissuefor Congressconcernstechnicalrisk inthe FFG-62 program.
TheNavycanarguethat the program'stechnicalriskhasbeenreducedby useofthe parent
designapproach, by the decisionto useonly systems andtechnologiesthat alreadyexistorare
alreadybeingdevelopedfor use inotherprograms, ratherthan newtechnologiesthat need tobe
developed, andbythe congressionallymandatedrequirementto conducta land-based test
programfor the ship's engineeringplant. Skeptics, while acknowledgingthesepoints, might

Navy information paper entitled FFG( X ) Cost to Grow to 48 cell VLS , dated May 14 , 2019, received from Navy

Office ofLegislative Affairs on June 14, 2019.

41 See, forexample, See U.S. GeneralAccountingOffice, StatementofJeromeH.Stolarow, Director, Procurementand

SystemsAcquisitionDivision, beforethe SubcommitteeonPrioritiesand Economyin Government, JointEconomic

Committeeon The Navy'sFFG-7 Class FrigateShipbuildingProgram, and Other Ship ProgramIssues, January 3 ,

1979,pp 9-11.
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arguethat lead ships in Navyshipbuildingprogramsneverthelessposetechnicalrisk, because

they serveas the prototypesfor their programs.

RecentPressReports

April2022 PressReportRegardingDatefor StartingConstruction

AnApril 13, 2022, press report stated

The Navy will begin construction on the first Constellation -class frigate this summer or

fall, later than the program's goal to begin construction in April .

42

The program won't start construction until the critical design review is completed,

accordingto Capt. KevinSmith, the frigateprogrammanager.

Youmaysay, you'vebeenworkingondesignfor a while. We want to makesure we get
itrightbeforewe start cuttingsteel. Leadships are hard, Smithsaid lastweek at the Navy

League'sSea-Air- Spaceconference.42

March 2022 Press Report Regarding Ship's Variable Depth Sonar

Following an announcement earlier this week that the Navy would cancel a key anti
submarine warfare effort bound for the Littoral Combat Ship,the service today also said it
would replace that technology with an alternative system onboard the new Constellation
class frigate.
RearAdm CaseyMoton, a senior officer overseeing both ship classes , told a small group
ofreportersthat following an assessment, theNavychose the CAPTAS-4 variable depth

sonar (VDS) made by Advanced Acoustics Concepts, a subsidiary of DRS and Thales, as
the new frigateVDS.

The Navyassessed CAPTAS- 4 as a low risk VDS optionfor FFG-62 due to its proven
performance, overalltechnicalreadinesslevel, low risk integrationwith theSQQ-89 ASW

combat system, ability to integrate withthe frigate platformdesignand ability to meetthe
in-yardneeddate for FFG-62, Motonsaid

Theconsequencesfor the last- minute change to the Navy'scontractwith Raytheonare still
beingworkedout, Moton said, but he added that the company had been professional

throughoutthe processto date. The admiralalso said he does notanticipate verymuchof

a change to the ship's cost as a resultof the new VDS.43

January 2022 Press Report Regarding Changes to Parent Design

A January2022pressreportaboutwhetherchangesmade to FREMMparentdesignintroduce
technicalrisk to the FFG-62 programstated

Experts told BreakingDefense that notall changes [ from a parent design] are as inherently

risky as they might seem, and the Navy appears to have heeded lessons from previous
controversies....

Interms ofchanges from a parent design as you start to drive further away from a parent

design, there is the risk of cost increase, especially ifyou have immature equipment that

Audrey Decker, Frigate Construction Pushed Back from April Target Start Date InsideDefense, April 13 ,2022.

Justin Katz, Navy to Swap Sonar on NewFrigate FollowingYears of Struggles with Testing BreakingDefense,
March31, 2022. See also MeganEckstein, US Navy to Terminate DART Sonar Developmentwith Raytheon

DefenseNews, March31, 2022; Rich Abott, Navy Cites Reasons ForDitching DART Sonar For LCS, Frigate

DefenseDaily, September 1 ,2022.

CongressionalResearchService 20



Navy Constellation ( FFG 62) Class FrigateProgram: Backgroundand Issues for Congress

requires testing or fails testing, said Steven Wills , a Navy strategy and policy expert at
CNA, a federally funded research and development center that provides advice to the
Pentagon

When asked this month at the Surface Navy Association's annual symposium about how

those changes could impact the program's risk calculus, Capt . Kevin Smith, the

Constellation-class program manager, said the parent design is a starting point, but nothing

more.

think it was clear to everyone in Navy leadership as well as congressional leadership
that the parent is there as just that think of it as a DNA, he said . But you do have to

take US Navy standards and apply those, and also the requirements .

The onlythingthat we've [the Navy] done actually it's a change to the requirements
is buy American, because that was a statute from Congress, Smith said, referring to
legislationmandating certain parts and percentages of US warships be manufactured
domestically

Wills saidone majordifference betweenthe FREMMand the Constellation,
the elongatedhullform, is not surprisingbecauseofdifferencesinhow Europeansandthe
UnitedStatesgo aboutbuildingwarships.

You don't incur a lotof costs inmakingthe shipbigger. That shouldn't slow you down.
Thatshouldn'tcause testingto fail, he said. You're going to have to buy more steel and

there willbe some changes. The benefitthat they seem to be goingfor is they're looking
for some additional margins throughoutthe lifeofthe ship.

Matthew Collette, who teaches naval architecture andmarine engineering at the University

ofMichigan, said fully adopting a parent design without modification is exceptionally

rare especially for the US Navy, which has developed standards for internal layouts and

adheres to congressional policy dictating supply chain options.

Changingthe overall dimensions of the ship is probably loweringthe overall risk to the

program, not raisingit, Collette told BreakingDefense. Given that we are changing the
internals ofthe design, adhering strictly to the old hull form would actually increasethe

overall risk to the program, as you end up adding complexity by trying to shoehorn in
componentsin a less-than-ideallayout.

He cited the Ticonderoga-class cruisers and Whidbey Island-class dock landing ships as

examples where Navy programs have historically suffered because the service attempted

to maintain the ships ' external design while altering its internal layout.

Collettesaidthere arethree principlesa shipbuildingprogramshouldfollow to reducethe

riskofmodifyinga parentdesign. The firstis choosingprovensystemswhenswappingout
components. Inthe Constellation'scase, the Navyhas donejust that bychoosingsystems

suchas Aegis, the Mk41VerticalLaunchingSystem and the SLQ-32 from the Surface
ElectronicWarfareImprovementProgram

Thesecondprincipleis tothoroughlytestnewcomponentsashore, a requirementCongress

codifiedinlaw after findingout the Navy failedto do this on othersystemsthat proved
troublesomeforthe Ford.

The last principle is havinga completed definition of the parent design, such as a 3D model,

a parameter for which Collette and other analysts have no way of assessing from outside

the Navy'sprogramoffice.
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Evenwith some changes, the program is stillbenefiting from access to the original design

models, and the knowledge gained in buildingand operating vessels that are highly similar ,

but no longer exactly the same, to the US Navy variant ," Collette said.44

January 2022 DOT& E Report

A January 2022 report from DOD's Director , Operational Test and Evaluation ( & E )
& E's annual report for FY2021 stated the following regarding the FFG-62 program:

45

Survivability

The Navy remains in development of the Detail DesignSurvivability Assessment Report

M & S [modeling and simulation] Plan to include verification and validation plans for
specific M & S codes following completionofthe Phase I survivability testing. COVID- 19

delayed classified work in FY21. These efforts intend to support the Detail Design
SurvivabilityAssessment Report scheduled to be delivered inFY25.

The Navy compared the results of the Extended Distance Multiple Plate ballistic tests to

available computer modeling techniques to assess M & S adequacy and determine M & S

modificationrequirements. The results ofthese tests showed good correlationwith existing

penetration models for some metrics, but also showed a need for M & S improvement in
others.

Analysis ofthe near-contact underwater explosion tests is in progress . DOT&E expects a
report inFY22

Recommendation

1. The Program Office PMS 515 should generate the Detail Design Survivability

AssessmentReportM & S Planand individualM & S validationplans in accordancewith
the FFG62 LFT& E strategy.

45

June2022 GAOReport

A June 2022 GAO report on the status of various DOD acquisition programs states the following
about the FFG-62 program:

TechnologyMaturity

Basedon the program's use ofexisting mature systems, the Navy identifiedno critical

technologiesforFFG 62. The programplans to integrateone keynew system theNavy's
new EnterpriseAir Surveillance Radar with the latest baseline of the Aegis combat

systemon FFG62 to deliver long-range detection and engagementcapability. According
to Navyofficials, the Aegis software, which is stillunderdevelopment, is expectedto begin

onboard combat system testing in the 2024-2025 time frame to demonstrate its
functionalitywith the radar. However, with the lead ship scheduled for delivery in2026,

the test plan leaves little margin to address any issues identified in onboard integration
testingwithoutrisk ofcostly and time- intensiverework.

DesignStability and ProductionReadiness

InApril 2020, the program competitively awarded a detail design and construction contract

for the lead ship. The FFG 62 design incorporates significant changes from the ship's

parent design. These changes include a lengthened hull , revised bow, and other changes to

44 Justin Katz, For Navy's New Frigate, Design Changes Carry Risks and Rewards, Breaking Defense, January 24,
2022.

Department ofDefense, Director , Operational Test & Evaluation, FY2021Annual Report, January 2022, p . 156.
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incorporateFFG62 combatandmissionsystems. Theshipbuilderis currentlymaturingits

awardeddesignto supportconstruction.

As ofJuly2021, the programhad completed45 percentof the FFG 62 design. Consistent
with leadingpractices for ensuringdesignstability, the shipbuilder plans to complete the

basic and functionaldesign before startingconstruction. For the March2022 production
readiness review, officials expect 80 percent of the detail design a composite of the

functionaldesignand 3D modelingofeach ofthe ship’s 31 designzones to be completed.
Theyalso told us that the contractor is completingthe 3D modeling for the mostcomplex
zonesfirst to reduceconstructionrisk

Since our last assessment, the program delayed its planned productionreadiness review
and startofconstructionby around 6 months each, with both events now plannedin2022.
Program officials told us the schedule changes reflect additional time needed for a new

primecontractorto establishsubcontractorand supplychain managementplans. They also

said that the revisedschedule supports a detail designperiod and delivery of the leadship
in2026, consistentwiththe Navy'sprojectedschedule.

Softwareand Cybersecurity

The Navyapproved the FFG 62 cybersecurity strategy in March 2019.Program officials
told us that the software developmentplan is now expectedto be approved in February

2022 11months later thanplannedsince our last assessment. Officialsnotedthe delayto
the plan'sapprovalwas due, inpart, to beingtied to the criticaldesignreview, which was

also delayed. The independent technical risk assessment identified software and

cybersecurityas moderaterisks. Forsoftware, it noted that the programhas an approachin
place to mitigate these risksprior to onboard testing. The program also established a test
approachto optimize its cybersecurity requirements.

OtherProgramIssues

Inresponse to the NDAA for Fiscal Year 2021, the Navy began activities to establish a
land-based engineering site for FFG 62. The Navy expects to begin using the site in fiscal
year 2026 to demonstrate engineering plant operations in the same year the lead ship is

scheduledto bedelivered. Navyofficials told us the sitewill help withcrew familiarization
and training, and support sustainment activities.

InDecember 2020, the Navy's 30-Year Shipbuilding Plan proposed adding a second
shipbuilderin fiscal year2023 to support increasedproduction. The programoffice stated

that ifthe procurementplanfor the frigates increases to where a secondyard is required,
the Navyhas a contract option to acquire the FFG 62 technical data in order to expand

productionofthe same ship design to a secondyard.

The Navy continues to identify the availability of high-efficiency super capacity chillers
for cooling for ship weapons, command and control systems, and crew spaces as a riskto

the program's productionschedule. Program officials told us that due to the high demand
for the chillers across shipbuildingprograms, the Navy providedresources to establish a
secondproductionline, which is expectedto resolve this supply issue.

Program Office Comments

Weprovideda draftofthisassessmentto the programoffice for reviewand comment. The

program office provided technical comments, which we incorporated where appropriate.
The programoffice stated that the FFG 62 programcontinuesmovingforward throughthe

detail design phase of the contract toward the start of construction in 2022. Itadded that
the shipbuilder completedupdates to the parent design to increase lethality, survivability,

and maintainability. The program office also stated that since the contract award to
FincantieriMarinetteMarine, the program has continued to mature the functionaldesign

usingshipbuilding leadingpractices, and is mitigatingtechnical and integrationrisks by
incorporatingmaturegovernment-furnishedequipmentfrom other Navyprograms. Lastly,

CongressionalResearchService 23



Navy Constellation( FFG- 62) Class FrigateProgram: Backgroundand Issuesfor Congress

the programoffice cited a number of risk reductionefforts it took in 2021, such as the

establishmentofa land-based engineeringsite and planningforvariouscombatsystemtest

sitesforgovernment-furnishedequipmentintegrationefforts. Followingourreviewperiod,

anofficialfromthe programofficeconfirmedthat the programdelayedthe start of lead
ship constructionplanned for April2022.The officialsaid thatthe programnow plansto

beginconstructioninJuly

Guarantyvs.Warrantyin ConstructionContract

Another aspect of the issue of technical risk concerns the Navy's use of a guaranty rather than a
warranty inthe Detail Design and Construction (DD& C) contract for the FFG-62 program. An

August 2019 GAO report on the FFG- 62 program states

The Navy plans to use a fixed- price incentive contract for FFG(X ) detail design and
construction . This is a notable departure from prior Navy surface combatant programs that
used higher-risk cost- reimbursement contracts for lead ship construction . The Navy also
plans to require that each ship has a minimum guaranty of $5 million to correct shipbuilder
responsible defects identified in the 18 months following ship delivery . However, Navy
officials discounted the potential use of a warranty another mechanism to address the
correction of shipbuilder defects stating that their use could negatively affect
shipbuilding cost and reduce competition for the contract award. The Navy provided no
analysis to support these claims and has not demonstrated why the use of warranties is not
a viable option. The Navy's planned use ofguarantees helps ensure the FFG( X ) shipbuilder
is responsible for correcting defects up to a point, but guarantees generally do not provide
the same level of coverage as warranties . GAO found in March 2016 that the use of a

guaranty didnot help improve cost or quality outcomes for the ships reviewed . GAO also

found the use of a warranty in commercial shipbuilding and certain Coast Guard ships
improves cost and quality outcomes by requiring the shipbuilders to pay to repair defects.
The FFG(X ) request for proposal offers the Navy an opportunity to solicit pricing for a
warranty to assess the cost -effectiveness of the different mechanisms to address ship
defects.47

As discussed in another report, in discussions of Navy ( and also Coast Guard)

shipbuilding, a question that sometimes arises is whether including a warranty in a shipbuilding
contract is preferable to not including one. The question can arise, for example, in connection

with a GAO finding that the Navystructures shipbuilding contracts so that it pays shipbuilders

tobuild ships as part of the construction process and then pays the same shipbuilders a second
time to repair the ship when construction defects are discovered.

Includinga warrantyina shipbuildingcontract(or a contractforbuildingsome otherkindof

defenseenditem), whilepotentiallyvaluable, mightnotalwaysbe preferableto notincluding

one itdependsonthecircumstancesoftheacquisition, and it is notnecessarilya validcriticism

46 GovernmentAccountabilityOffice, Weapon SystemsAnnualAssessment[ ] Challenges to FieldingCapabilities

FasterPersist, GAO-22-105230, June2022, p . 168.

47 GovernmentAccountability Office, GuideMissile Frigate Navy Has Taken Steps to Reduce AcquisitionRisk, but

OpportunitiesExistto ImproveKnowledgefor DecisionMakers, GAO- 19-512, August2019, summarypage.

SeeCRSReportRL32665, NavyForceStructureandShipbuildingPlans: BackgroundandIssuesfor Congress, by

RonaldO'Rourke.

SeeGovernmentAccountabilityOffice, NavyShipbuilding[ ] PastPerformanceProvidesValuableLessonsfor

FutureInvestments, GAO-18-238SP, June 2018, p . 21. A graphic on page 21 shows a GAO findingthat the

governmentwas financiallyresponsiblefor shipbuilderdeficienciesin96% ofthe cases examinedby GAO, and that

the shipbuilderwas financiallyresponsible for shipbuilderdeficienciesin4 % ofthe cases.
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of anacquisition program to state that it is using a contract that does not include a warranty (or a
weaker form of a warranty rather than a stronger one) .

Includinga warranty generally shifts to the contractorthe risk ofhavingto pay for fixing

problemswith earlier work. Although that in itself could be deemed desirable from the

government's standpoint, a contractor negotiatinga contract that will have a warranty will
incorporatethat risk into its price, and depending on how muchthe contractor might charge for

doingthat, it is possible that the governmentcould wind up payingmore intotal for acquiringthe

item(includingfixing problemswith earlier work on that item) than it would have under a
contractwithout a warranty.

When a warranty is not included in the contract and the government pays later on to fix problems
with earlier work, those payments can be very visible, which can invite critical comments from

observers. Butthat does not mean that including a warranty in the contract somehow frees the

government from paying to fix problems with earlier work. Ina contract that includes a warranty,

thegovernment will indeed pay something to fix problems with earlier work butitwillmake

thepayment in the less-visible (but still very real) form of the up-front charge for includingthe
warranty, andthat charge mightbe more than what itwould have cost the government, under a

contract without a warranty, to pay later on for fixing those problems.

Froma coststandpoint, includinga warranty in the contract mightor might not be preferable,

dependingon the risk that there will be problems with earlier work that need fixing, the potential

cost of fixing such problems, andthe cost of includingthe warranty in the contract. The point is
that the goal ofavoiding highly visible payments for fixing problems with earlier work andthe

goal ofminimizingthe cost to the government of fixingproblems with earlier work are separate
and different goals, andthat pursuing the first goal can sometimes work against achieving the
second

DOD'sguideon theuse ofwarrantiesstatesthe following:

Federal Acquisition Regulation (FAR) 46.7 states that the use of warranties is not

mandatory However, ifthe benefits to be derived fromthe warranty are commensurate
withthe costof the warranty, the CO [ contractingofficer] shouldconsiderplacingitin the

contract. Indeterminingwhether a warranty is appropriate for a specific acquisition, FAR
Subpart46.703 requires the CO to consider the natureand use ofthe supplies and services,

the cost, the administrationand enforcement, trade practices, and reducedrequirements.
Therationalefor usinga warranty shouldbe documented in the contract file

Indeterminingthe value of a warranty, a CBA [ cost-benefit analysis] is used to measure
the life cycle costs of the system with and without the warranty. A CBA is required to
determine ifthe warranty will be cost beneficial. CBA is an economic analysis, which

basicallycompares the LifeCycleCosts ( LCC) ofthe systemwithandwithout the warranty
to determine ifwarrantycoverage will improve the LCCs. In general, five key factorswill

drive the results of the CBA: cost of the warranty cost of warranty administration +

Itcanalsobenotedthatthe country'stwo largestbuildersofNavyships GeneralDynamics(GD) andHuntington

IngallsIndustries(HII) deriveabout60% and96% , respectively, oftheir revenuesfromU.S.governmentwork. (See
GeneralDynamics, 2016AnnualReport, page9 ofForm10-K [PDF page15of88 ) andHuntingtonIngallsIndustries,

2016AnnualReport, page5 ofForm10- K [PDFpage 19of 134] ). Thesetwo shipbuildersoperatethe onlyU.S.
shipyardscurrentlycapableofbuildingseveralmajortypes of Navyships, includingsubmarines, aircraftcarriers, large
surfacecombatants, andamphibiousships. Thus, evenifa warrantyina shipbuildingcontractwithoneofthesefirms

wereto somehowmeanthatthe governmentdidnothavepayunderthe termsofthat contract eitherupfrontor later
on forfixingproblemswithearlierworkdoneunderthatcontract, therewouldstillbe a questionasto whetherthe
governmentwouldneverthelesswindupeventuallypayingmuchofthat cost as partofthe priceofoneormorefuture

contractsthegovernmentmayhavethat firm
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compatibility with total program efforts cost of overlap with Contractor support

intangible savings. Effective warranties integrate reliability, maintainability,

supportability, availability, and life-cycle costs. Decision factors that must be evaluated

includethe state of the weapon systemtechnology, the size of the warranted population,
the likelihood that field performance requirements can be achieved, and the warranty
periodofperformance.551

Inresponseto a draftversionofGAO'sAugust2019report, theNavystated

As a partoftheplanningfor the procurementofdetaildesignand constructionfor FFG(X) ,

the Navy determinedthat a guaranty, rather than a commercial-type warranty, will be
implemented for the program. As a part of the FFG(X ) detail design and construction

request for proposals [ RFP] releasedon June 20, 2019, the Navy asked contractors to
includea limitof liabilityofat least $ 5 millionpership and a guarantyperiodof18months

beyond preliminaryacceptanceof each ship. Further, the solicitationallows offerorsto
proposeas additional limitof liabilityamountbeyondthe required$ 5 millionamount, up

to and includingan unlimitedliability. This arrangementrepresentsan appropriatebalance
betweenpriceconsiderationsand risks, ensuringthat the shipbuilder is accountablefor the

correctionofdefects that follow preliminaryacceptance, whileallowingeachshipbuilder

touse its own businessjudgement inproposingthe value of the limitof liability. The Navy
releasedthe solicitationprior to this GAO recommendationand is unableto modifythe
currentsolicitationbecause itwouldcause anunacceptabledelay to the FFG( ) program.

To support the GAO recommendation to request pricing for an unlimited warranty , the

Navy will request pricing for unlimited warranty before exercising the first ship option and
evaluate the business case .52

Potential Industrial- Base Impacts of FFG-62 Program

Anotherissuefor Congressconcernsthe potentialindustrial-baseimpactsofthe FFG-62 program
forshipyardsand supplierfirms inthe contextofotherNavyand CoastGuardshipbuilding
programs, includingthe Navy'sLittoralCombatShip(LCS) , DDG-51destroyer, andamphibious
shipbuildingprograms, andthe CoastGuard'sNationalSecurityCutter(NSC) and Offshore
PatrolCutter(OPC) programs.

Two ofthe teams that competed for the FFG-62 program involved shipyards ( F/MM and Austal
USA) that arecurrently building , procurement of which ended inFY2019. The two other

teams that competed for the FFG- 62 program involved shipyards (GD/ BIW and HII/ Ingalls) that

currently build DDG-51 destroyers and ( in the case ofHII/ Ingalls) Navy amphibious ships. A

potential change in the Navy's fleet architecture might change quantities of destroyers and/or
large amphibious ships being procured for the Navy.53

DepartmentofDefense, DepartmentofDefense Warranty Guide, Version 1.0, September2009, accessedJuly 13,

2017, athttps://www.acq.osd.mil/dpap/pdi/uid/docs/departmentofdefensewarrantyguide[1].doc.

GovernmentAccountabilityOffice, GuideMissileFrigate Navy HasTaken Steps to ReduceAcquisitionRisk, but

OpportunitiesExistto ImproveKnowledgeforDecisionMakers, GAO- 19-512, August2019 (revisedSeptember5 ,

2019 to includean omittedpagein the report section, [ and] commentsfromthe DepartmentofDefense) , pp. 44-45.

CRS Report RL32109 , NavyDDG-51 and DDG- 1000 Destroyer Programs : Background and Issuesfor

Congress, by Ronald O'Rourke , and CRS Report R43543 , Navy LPD-17Flight and LHA Amphibious Ship

Programs : Background and Issues for Congress , by Ronald O'Rourke.
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Legislative Activity for FY2023

Summaryof CongressionalAction on FY2023 FundingRequest

Table 2 summarizes congressionalaction on the Navy's FY2023 funding request for the FFG-62
program.

Table2.CongressionalAction on FY2023ProcurementFundingRequest

Millionsofdollars, roundedto nearesttenth.

Authorization

Procurement

Advanceprocurement(AP)

(Procurementquantity)

Request HASC SASC

1,085.2 2,082.5 1,158.6

74.9 74.9 74.9

( ) ( 2 ) ( )

HASC- SASC

agreement

1,085.2

( )

HAC

1,085.2

( )

Appropriation

SAC

1,135.2

( )

Source: Tablepreparedby CRSbased on FY2023Navybudgetsubmission, committeeandconferencereports,
andexplanatorystatementson the FY2023NationalDefenseAuthorizationActand the FY2023DOD
AppropriationsAct. Theadvanceprocurement(AP) fundinglevelsshown in the HASCandSASC columnsofthe

tableare thosepresentedin the HASCand SASC reportson the FY2023NationalDefenseAuthorizationAct
( NDAA) (H.R.7900 and S. 4543) . Inthejoint explanatorystatementforthe FY2023NDAA(H.R.7776), the

advanceprocurement(AP) fundinglevelsfor the House and Senatearebothpresentedas zero.
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HAC

SAC

1,135.2

( )

Notes: HASCis HouseArmed Services Committee; SASC is Senate Armed Services Committee; HACis

House AppropriationsCommittee; SAC is Senate AppropriationsCommittee.

FY2023NationalDefenseAuthorizationAct (H.R.7900/ S . 4543/ H.R.

7776)

House

The HouseArmed Services Committee, in its report (H.Rept. 117-397 ofJuly 1, 2022) on H.R.

7900, recommended the funding levels and ship quantity shown inthe HASC columnofTable 2 .
The recommended additional $ 997.249 million inprocurement funding is for One additional

ship ($923.849 million) and Wholeness for FFG 62 Procurement Navy UPL [ Unfunded
Priorities List ( $ 73.4 million) (Page 432)

H.Rept. 117-397states:

Constellation - class guided missile frigate industrial base and workforce

The committeeexpects that the new Constellation-class guided-missile frigate ( FFG 62)
willhavean importantrole in the Navybattle force, and as a new ship class, will need to

robustly build out a new industrial base, which includes shipbuilder manufacturing

capacity, a uniquesupply base, and a skilled workforce. This is criticalas FFG 62 ramps
upproduction. The committee has previouslysupported additionalinvestments to expand

the capacity and capabilities of ship- specific industrial bases like those for DDG 51
destroyers Columbia-class ballistic missile submarines, and Virginia-class attack
submarines, whichhave resulted inpositive impacts on programperformance. Giventhe

historical challenges faced by the Navy and industry with the constructionof new ship
classes, the committee strongly supports similar investments into the FFG 62 industrial
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base, including infrastructure and manufacturing improvements , supplier development ,
and workforce training. (Page 16)

H.Rept 117-397 also states :

Review ofthe Constellation-classguided-missilefrigateprogram

InApril2020, the Navycompetitivelyawardeda detail, design, and constructioncontract
for the lead Constellation-class guided-missile frigate ( FFG 62) . To achieve increased

capability, the Navycommitted to procuring a ship that is significantly more expensive
than its current class of small surface combatants, the littoral combat ships ( LCS) . The

Navyexpectsthe leadfrigate to cost nearly $ 1.3 billion, with an averageprocurementcost
ofapproximately$1.1billionfor the remaining19 ships currentlyplannedfor the program.

The shipbuilderis currentlymaturing its detaildesignto support constructionof the lead
ship beginningin2022.

TheGovernmentAccountability Office (GAO) reported in2019 that the Navy's approach

to acquiring the frigate was expected to help reduce the risk of design and technology
problemsthat have plagued other Navy shipbuildingprograms. However, GAO also found
that the Navy asked for $ 1.3 billion to build the first ship before having a solid

understandingofits designand cost. Giventhe widespreadcost growthand scheduledelays

in Navy shipbuilding programs in general, including the LCS program, the committee
directs the Comptroller General of the United States to review the Constellation-class

guided missile frigate program. At a minimum, the review shall address the following
elements:

( 1) implicationofFFG 62 designchanges fromtheparentship design onthe Navy's plans
to mature the design to support construction of the lead ship within cost, schedule, and
performanceexpectations;

(2 ) theNavy'sacquisitionapproach, includingany plans for procurementbeyondthe 20
Constellation-classfrigatescurrentlyplannedor for the potentialadditionofa followyard
to increaseproduction;

( 3) overall test and evaluation plans, including how the Navy's new land-based engineering

site for the frigate helps address technical and programmatic risk; and

( 4) other items the Comptroller General determines appropriate. The committee further

directsthe Comptroller Generalto provide a briefingto the House Committeeon Armed

Servicesnotlater than March 1, 2023, on the Comptroller General's preliminary findings
and to presentfinal results ina format and timeframeagreedtoat the time of the briefing.
(Pages 18-19)

Senate

The Senate Armed Services Committee , in its report ( S.Rept . 117-130 ofJuly 18, 2022) on S.

4543, recommended the funding levels and ship quantity shown in the SASC column of Table 2 .
The recommended increase of $ 73.4 million in procurement funding is for Navy UFR [ unfunded

requirements (list)] wholeness for FFG 62 procurement . (Page 407)

Section125ofS.4543 as reportedbythe committeestates:

SEC 125. TOMAHAWK CRUISE MISSILE CAPABILITY ON FFG- 62 CLASS

VESSELS

Before accepting delivery of any FFG 62 class vessel , the Secretary of the Navy shall

require that the vessel be capable of carrying and employing Tomahawk cruise missiles.

RegardingSection125, S.Rept. 117-130states:

Tomahawk cruise missile capability on FFG 62 class vessels ( sec . 125)
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The committee recommends a provision that would require the Secretary of the Navy to

ensure FFG 62 class vessels are capable of carrying and employing Tomahawk cruise
missiles .

The committee notes the Navy is developingand fielding virtualized weapons control
system technology, including systems to support its vision for Tomahawk-capable
unmanned surface vessels. The committee believes the FFG 62 class should include

optimizedTomahawk Weapons System hardwareand software, which would both provide
a necessary lethality increase for the FFG 62 class and serve as a key technical risk
reduction advance in realizing Tomahawk-capable USVs. The committee believes that
jumpingdirectlyto Tomahawk-capable USVs without first having ensured that the
62 class is Tomahawk-capable presents excessive technical risk in such USV programs.
(Page 7)

House- SenateAgreement

Thejoint explanatory statement for the FY2023NationalDefenseAuthorizationAct ( H.R.7776)

recommendedthe funding levels and ship quantity shown inthe HASC- SASC agreement column
ofTable 2 .

Section 131of H.R. 7776 states :

SEC 131. TOMAHAWK AND STANDARD MISSILE 6 CAPABILITY ON FFG 62

CLASS VESSELS .

Before the first deployment of the vessel designated FFG 63 and that ofeach successive
vessel in the FFG 62 class, the Secretary of the Navy shall ensure that such vessel is

capable ofcarrying and employingTomahawk and Standard Missile 6 missiles.

FY2023 DODAppropriations Act (H.R. 8236/S. 4663/Division C of
H.R.2617)

House

The House Appropriations Committee , in its report ( H.Rept. 117-388 of June 24, 2022) on H.R.
8236, recommended the funding levels and ship quantity shown in the HAC column of Table 2 .

The recommended reduction of $ 74.9 million (the entire requested amount) for advance

procurement ( AP) funding is for Advance procurement unjustified request . (Page 140)

Section8099( b ) ofH.R.8236 as reportedby thecommitteestates:

SEC. 8099.

(b ) Noneofthe funds providedin this Actfor the FFG(X ) Frigateprogramshallbe usedto
awarda new contract thatprovides for the acquisitionofthe followingcomponentsunless
those components are manufactured in the United States Air circuit breakers;

gyrocompasses; electronic navigationchartsystems; steeringcontrols; pumps; propulsion

and machinerycontrol systems; totally enclosed lifeboats; auxiliary equipment pumps;
shipboardcranes; auxiliarychillwater systems; andpropulsionpropellers: Provided, That
the Secretaryofthe Navyshall incorporateUnitedStatesmanufacturedpropulsionengines

andpropulsionreductiongears into the FFG( X ) Frigateprogrambeginningnot later than
withtheeleventhship oftheprogram.
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Senate

The explanatory statement for S. 4663 released by the Senate Appropriations Committee on July

28, 2022, recommended the funding levels and ship quantity shown in the SAC column of Table
2.The recommended increase of $50.0 million in procurement funding is for Program increase:

Frigate industrial base and workforce development . The recommended reduction of $ 74.9
million entire requested amount) for advance procurement (AP) funding is for Advance
procurement unjustified request. (Page 114)

Section8100( b ) of S.4663 as releasedby the committeeonJuly 28, 2022, states:

SEC. 8100.

(b ) Noneofthefundsprovidedinthis Actforthe FFG(X ) Frigateprogramshallbe usedto
awarda newcontractthatprovidesfor the acquisitionofthe followingcomponentsunless
those components are manufactured in the United States: Air circuit breakers;

gyrocompasses; electronicnavigationchartsystems; steeringcontrols; pumps; propulsion

and machinerycontrol systems; totally enclosed lifeboats; auxiliaryequipmentpumps;
shipboardcranes; auxiliarychillwater systems; andpropulsionpropellers: Provided, That
the Secretaryofthe NavyshallincorporateUnitedStatesmanufacturedpropulsionengines

and propulsionreductiongears into the FFG(X ) Frigateprogrambeginningnot laterthan
withtheeleventhshipofthe program.

House- Senate

The explanatory statement for the FY2023 Appropriations Act (Division C ofH.R.2617) as

released by the Senate Appropriations Committee on December 19, 2022, provides the funding
levels and ship quantity shown in the HAC-SAC column ofTable 2. The recommended increase

of $50.0 million inprocurement funding is for Program increase frigate industrial base and

workforce development. The recommended decrease of $ 74.979 million in advance procurement

(AP) funding (the entire requested amount) is for Advance procurement unjustified request
(PDF page 136 of329) .

Section8100( b ) ofDivisionC ofH.R.2617as releasedbythe SenateAppropriationsCommittee

states :

SEC. 8100.

(b ) Noneofthe funds providedinthis Act for the FFG(X ) Frigateprogramshallbe usedto
awarda new contract thatprovides for the acquisitionof the followingcomponentsunless
those components are manufactured in the United States: Air circuit breakers;

gyrocompasses electronic navigationchart systems; steeringcontrols; pumps; propulsion
and machinery control systems; totally enclosed lifeboats; auxiliary equipment pumps;

shipboardcranes; auxiliarychillwater systems; and propulsionpropellers: Provided That
the Secretaryofthe NavyshallincorporateUnitedStates manufacturedpropulsionengines

andpropulsionreduction gears into the FFG(X ) Frigateprogrambeginningnot later than
withtheeleventhship ofthe program
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