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Summary

The Navy is currently devel oping technol ogies and studying design optionsfor
a planned new cruiser called the CG(X). Navy plans call for procuring the first
CG(X) in FY 2011, at an estimated cost of about $3.2 billion, and 18 more CG(X)s
in subsequent years. If the CG(X) is equipped with anuclear power plant, whichis
anoption currently being considered by the Navy, then advance procurement funding
for the first CG(X) could appear in the FY2009 Navy budget to be submitted to
Congressin early 2008. The Navy requested $118 million in FY 2008 research and
development funding for the CG(X) program.

The Navy is pursuing the CG(X) program in a context that includes concerns
about the affordability of the Navy’s shipbuilding program, the emergence of the
Navy’s new ballistic missile defense (BMD) mission, interest on the House Armed
Services Committee in having the CG(X) be nuclear-powered, and concernsfor the
surface combatant industrial base.

The 19 planned CG(X)s are intended to replace the Navy's 22 existing
Ticonderoga(CG-47) classAegiscruisers. The Navy wantsthe CG(X) tobeahighly
capable multi-mission ship with an emphasis on air defense and ballistic missile
defense (BMD). The Navy is currently assessing CG(X) design options, including
the option of nuclear power, in a study called the CG(X) Analysis of Alternatives
(AOA) that isto be completed by the end of 2007.

Although the CG(X) AOA is examining a range of design options for the
CG(X), the Navy has publicly stated that it prefers a CG(X) design based on the
conventionally powered DDG-1000 destroyer hull design. On July 23, 2007, it was
reported in the defense trade press that analysts conducting the CG(X) AOA are
considering dividing the CG(X) program into two groups of ships — 14 smaller,
conventionally powered CG(X)sbased on the 14,500-ton DDG-1000 hull design, and
5 larger, nuclear-powered CG(X)s, displacing 23,000 tons to 25,000 tons each.

The CG(X) raises several potential oversight issuesfor Congress, including the
balance in the CG(X) design between unit affordability and unit capability; the
accuracy of the Navy's cost estimate for the CG(X); technical risk in the CG(X)
program; whether some or all CG(X)s should be nuclear-powered; what kind of hull
design the CG(X) should use; the potential impact of the BMD mission on the
number of CG(X)s to be procured and the schedule for procuring them; the
industrial-base implications of the CG(X) program; and whether the shared-
production arrangement for the DDG-1000 should be extended into the CG(X)
program.

Congresshasseveral near-term andlonger-term optionsfor the CG(X) program.
This report will be updated as events warrant.
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Navy CG(X) Cruiser Program: Background,
Oversight Issues, and Options for Congress

Introduction

The Navy is currently devel oping technol ogies and studying design optionsfor
aplanned new cruiser called the CG(X).! The Navy wantsthe CG(X) to be ahighly
capable multi-mission ship with an emphasis on air defense and ballistic missile
defense (BMD). Becausethe designsof most of the shipsinthe Navy’ sshipbuilding
program are aready determined, the CG(X) is one of the Navy’'s relatively few
remaining opportunities to use a new ship design to manage the overall cost of the
program, the affordability of which isamatter of concern.

Navy plans call for procuring the first CG(X) in FY 2011, at an estimated cost
of about $3.2 billion, and 18 more CG(X)s in subsequent years. If the CG(X) is
equipped with anuclear power plant, which isan option currently being considered
by the Navy, then advance procurement funding for the first CG(X) could appear in
the FY 2009 Navy budget to be submitted to Congress in early 2008. The Navy
requested $118 million in FY 2008 research and devel opment funding for the CG(X)
program.

Theissuefor Congressiswhether to approve, reject, or modify the Navy’ splans
for the CG(X) program. Congress's decisions on this issue could affect Navy
capabilities and funding requirements, U.S. BMD capabilities, and the U.S.
shipbuilding industrial base.

For congressiona action on the CG(X) for FY2008, see the “Legidative
Activity” section at the end of this report.

This report supercedes an earlier CRS report on the CG(X).?

Y In the designation CG(X), C means cruiser, G means guided missile, and (X) means that
the ship’s design has not yet been determined. For a surface ship, the term guided missile
means the that ship is equipped with an air-defense system whose range is sufficient to
defend not only the ship itself (called point defense), but other ships in the areas as well
(called area defense).

2 CRS Report RS22559, Navy CG(X) Cruiser Design Options: Background and Oversight
Issues for Congress, by Ronald O’ Rourke.
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Background

Context for CG(X) Program

The Navy is pursuing the CG(X) program in a context that includes the
following:

e concernsabout theaffordability of the Navy’ sshipbuilding program,
¢ the emergence of the Navy’s new BMD mission,

e interest on the House Armed Services Committee in having the
CG(X) be nuclear-powered, and

e concerns for the surface combatant industrial base.

Affordability of Navy Shipbuilding Program. The Navy currently faces
challenges in being able to afford all the ships in its shipbuilding program,
particularly in FY2011 and subsequent years — when the Navy wants to begin
procuring CG(X)s. The Congressiona Budget Office (CBO) estimates that the
Navy’s shipbuilding program will cost roughly one-third more than the Navy
estimates.® Because the designs of most of the ships in the Navy's shipbuilding
program are already determined, the CG(X) is one of the Navy’'s relatively few
remaining opportunities to use a new ship design to manage the overall cost of the
program.

New Navy Mission of Ballistic Missile Defense. BMD hasemerged in
recent yearsasasignificant new mission for theNavy. Navy surface shipsin coming
years may face athreat from theater-range ballistic missiles (TBMs) equipped with
maneuvering re-entry vehicles (MaR\Vs) that are capable of hitting moving ships at
sea— akind of theat the Navy has not previously faced.* Navy BMD capabilities
could also be used to defend alied or friendly ports, airfields, cities, or forcesashore
against enemy TBMSs, or to defend the United States against enemy intercontinental
ballistic missiles(ICBMs).> TheNavy’ sdesirefor the CG(X) to beahigh-capability
BMD platformisaprincipal reason why the Navy wants the CG(X) to carry aradar
that islarger and more powerful than the SPY -1 radar on the Navy’s current Aegis
cruisers and destroyers. The size, weight, energy requirements, and cooling
requirements of this radar may help set a lower limit for the size and cost of the
CG(X).

% For more on the prospective affordability of the Navy’s shipbuilding program, see CRS
Report RL 32665, Navy For ce Sructure and Shipbuilding Plans: Background and I ssuesfor
Congress, by Ronald O’ Rourke.

* For adiscussion of potential MaRV -equipped TBMs capable of hitting moving ships at
sea, see CRS Report RL33153, China Naval Modernization: Implications for U.S. Navy
Capabilities — Background and Issues for Congress, by Ronald O’ Rourke.

® For further discussion of the Navy’ sBMD program, see CRS Report RL 33745, Sea-Based
Ballistic Missile Defense — Background and Issues for Congress, by Ronald O’ Rourke.
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Interest in Nuclear Power for Surface Ships. Representatives Gene
Taylor and Roscoe Bartlett, the chairman and ranking member, respectively, of the
Seapower and Expeditionary Forces subcommittee of the House Armed Services
Committee, strongly support expanding the use of nuclear power to awider array of
Navy surface ships, beginning with the CG(X).° The Senate Armed Services
Committee and the Defense subcommittees of the House and Senate A ppropriations
Committees have not expressed aview either way on the issue of nuclear power for
the CG(X). Theissue of nuclear power for Navy surface shipsis discussed in more
detail in another CRS report.’

Concern for Surface Combatant Industrial Base. All cruisers,
destroyers, and frigates procured by the Navy since FY 1985 have been built at either
one of two shipyards — General Dynamics' Bath Iron Works (GD/BIW) in Bath,
ME, and the Ingalls shipyard in Pascagoula, MS, that forms part of Northrop
Grumman Ship Systems (NGSS).? Thefinancia health of shipyardsthat build ships
for the Navy, including these two yards, has been a matter of concern at various
points since the early 1990s, when the rate of Navy shipbuilding was reduced
following the end of the Cold War. The surface combatant industrial base also
includes hundreds of additional firms that supply materials and components. The
financial health of the supplier firms has also been a matter of concern in recent
years, particularly because some of them are the sole sources for what they make for
Navy surface combatants.

CG(X) Program in Brief

Announcement of CG(X) Program. The CG(X) program was announced
on November 1, 2001, when the Navy stated that it was launching a Future Surface
Combatant Program aimed at acquiring a family of next-generation surface
combatants. Thisnew family of surface combatants, the Navy stated, would include
three new classes of ships:®

¢ See, for example, theremarks of Representatives Taylor and Bartlett at the March 1, 2007,
hearing before the Seapower and Expeditionary Forces subcommittee on nuclear power for
future Navy surface ships.

" CRS Report RL33946, Navy Nuclear-Powered Surface Ships: Background, Issues, and
Options for Congress, by Ronald O’ Rourke.

8 NGSS aso includes the Avondale shipyard near New Orleans, LA, and a composite-
manufacturing facility at Gulfport, MS.

° The Future Surface Combatant Program replaced an earlier Navy surface combatant
acquisition effort, beguninthemid-1990s, called the Surface Combatant for the 21% Century
(SC-21) program. The SC-21 program encompassed aplanned destroyer called DD-21 and
aplanned cruiser called CG-21. When the Navy announced the Future Surface Combatant
Programin 2001, development work onthe DD-21 had been underway for several years, but
the start of development work on the CG-21 was still years in the future. The DD(X)
program, now called the DDG-1000 or Zumwalt- classprogram, isessentially arestructured
continuation of the DD-21 program. The CG(X) might be considered the successor, in
planning terms, of the CG-21. The acronym SC-21 is still used in the Navy’ s research and
development account to designate the line item (i.e,, program element) that funds

(continued...)
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e adestroyer called the DD(X) — later renamed the DDG-1000 or
Zumwalt class — for the precision long-range strike and naval
gunfire mission,*°

e acruiser called the CG(X) for the air defense and ballistic missile
mission, and

e asmaller combatant called the Littoral Combat Ship (LCS) to
counter submarines, small surface attack craft, and minesin heavily
contested littoral (near-shore) areas.™

CG(X)s to Replace CG-47s. The Navy wants to procure 19 CG(X)s as
replacementsfor its22 existing Ticonderoga (CG-47) classAegiscruisers, whichare
projected to reach their retirement age of 35 years between 2021 and 2029.*2 The 19
CG(X)swould form part of aplanned force of 88 cruisers and destroyers within the
Navy's planned total fleet of 313 ships.™®

Planned CG(X) Procurement Schedule. The FY2008-FY 2013 Future
Y ears Defense Plan (FY DP) callsfor procuring the first CG(X) in FY 2011 and the
second in FY2013. The Navy's 30-year (FY 2008-FY 2037) shipbuilding plan calls
for building 17 more CG(X)s between FY 2014 and FY 2023, including two CG(X)s
per year for the seven-year period FY 2015-FY 2021.

% (...continued)
development work on the DDG-1000 and CG(X).

1 For more on the DD(X) program, now called the DDG-1000 program, see CRS Report
RL 32109, Navy DDG-1000 (DD(X)) Destroyer Program: Background, Oversight Issues,
and Options for Congress, by Ronald O’ Rourke.

" For more on the LCS program, see CRS Report RL33741, Navy Littoral Combat Ship
(LCS) Program: Background, Oversight Issues, and Options for Congress, by Ronald
O’ Rourke.

12 CG-47sare equipped with the Aegiscombat system and arethereforereferred to asAegis
cruisers. A tota of 27 CG-47swere procured for the Navy between FY 1978 and FY 1988;
the ships entered service between 1983 and 1994. The first five, which were built to an
earlier technical standard, were judged by the Navy to be too expensive to modernize and
wereremoved from servicein 2004-2005. TheNavy iscurrently modernizing theremaining
22 to maintain their mission effectivenessto age 35; for more information, see CRS Report
RS22595, Navy Aegis Cruiser and Destroyer Modernization: Background and |ssues for
Congress, by Ronald O’ Rourke.

2 The 88 cruisers and destroyers would include 19 CG(X)s, 7 DDG-1000s, and 62 older
Arleigh Burke (DDG-51) class Aegisdestroyers. For more on the proposed 313-ship fleet,
see CRS Report RL 32665, Navy For ce Structure and Shipbuilding Plans: Background and
Issues for Congress, by Ronald O’ Rourke. DDG-51s are equi pped with the Aegis combat
system and are therefore referred to as Aegis destroyers. A total of 62 DDG-51s were
procured between FY 1985 and FY 2005. Thefirst entered servicein 1991. By the end of
FY 2006, 49 had entered serviceand theremaining 13 werein various stages of construction,
with the final ships scheduled to be delivered in 2010 or 2011. The Navy plans to
modernize the DDG-51sto maintain their mission effectivenessto age 35; see CRS Report
RS22595, op cit.
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CG(X) Mission Orientation. TheNavy’'sAegiscruisersare highly capable
multi-mission ships with an emphasis on air defense (which the Navy calls anti-air
warfare, or AAW) and, asamore recent addition, BMD. The Navy similarly wants
the CG(X) to be ahighly capable multi-mission ship with an emphasison AAW and
BMD.

Potential CG(X) Design Features. Although many design features of the
CG(X) have not been determined, it is expected that the CG(X) will incorporate
many basic technologies developed for the DDG-1000, including technologies
permitting a crew that is significantly smaller in number than the crews of current
cruisers and destroyers.

The CG(X) isexpected to feature aradar that is larger and more powerful than
the SPY -1 radar onthe Navy’ scurrent Aegiscruisersand destroyersor the dual-band
radar that isto be carried by the DDG-1000. The Navy hastestified that the power
regquirement of the CG(X) combat system, including the new radar, could be about
30 or 31 megawatts, compared with about 5 megawatts for the Aegis combat
system.** The CG(X) radar’ s greater power isintended, among other things, to give
the CG(X) more capability for BMD operations than Navy’s Aegis cruisers and
destroyers (or the DDG-1000, for which BMD is not a principal mission).

The CG(X) isexpected tofeaturemore missile-launch tubesthan the DDG-1000
(which has 80), and possibly more than the Navy’s current Aegis destroyers (90 or
96 each) or Aegis cruisers (122 each).

The CG(X) may be equipped with only one 155mm Advanced Gun System
(AGYS), or none at al, compared with two AGSs on the DDG-51, two five-inch
(127mm) guns on the Navy’s Aegis cruisers, and one five-inch gun on the Navy’s
Aegis destroyers. In September 2007, it was reported that the Navy wants to equip
the CG(X) with an electromagnetic rail gun (EMRG) capable of firing projectiles as
far as 250 miles — severa times the distance possible with conventional (i.e.,
chemically powered) guns.”

CG(X) Analysis of Alternatives (AOA). The Navy is currently assessing
CG(X) design options, including the option of nuclear power, in a study called the
CG(X) Analysis of Alternatives (AOA), known more formally as the Maritime Air
and Missile Defense of Joint Forces(MAMDJF) AOA. TheNavy initiated thisAOCA
in early 2006 and plans to complete it by the end of 2007.

Stated Preference for CG(X) Design Based on DDG-1000. Although
the CG(X) AOA isexamining arange of design optionsfor the CG(X), the Navy has
publicly stated that it prefers a CG(X) design based on the conventionally powered
DDG-1000 hull design. The potential for using the DDG-1000 hull design as the

14 Source: Spoken testimony of Navy officials to the Seapower and Expeditionary Forces
Subcommittee of the House Armed Services Committee, March 1, 2007.

15 Zachary M. Peterson, “U.S. Navy Wants EM Railgun On New Cruiser,” Defense News,
September 10, 2007. According to the report, the EMRG, which is currently in
development, might enter service between 2020 and 2025.
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basis for the CG(X) was one of the Navy's arguments for moving ahead with the
DDG-1000 program. At an April 5, 2006, hearing, a Navy admiral in charge of
shipbuilding programs, when asked what percentage of the CG(X) design would be
common to that of the DDG-1000, stated the following:

[W]e haven't defined CG(X) in away to give you a crisp answer to that
guestion, becausethere are variationsin weapons systems and sensorsto go with
that. But we're operating under the belief that the hull will fundamentally be —
the hull mechanical and electrical piece of CG(X) will be the same, identical as
DD(X). Sotheinfrastructure that supports radar and communications gear into
the integrated deckhouse would be the same fundamental structure and layout.
| believe to accommodate the kinds of technologies CG(X) is thinking about
arraying, you'd probably get 60 to 70 percent of the DD(X) hull and integrated
(inaudible) common between DD(X) and CG(X), with thevariation being in that
last 35 percent for weapons and that sort of [thing]....

The big difference [between CG(X) and DDG-1000] will likely [be] the
size of the arrays for the radars; the numbers of communication aperturesin the
integrated deckhouse; a little bit of variation in the CIC [Combat Information
Center — in other words, the] command and control center; [and] likely some
variation in how many launchers of missiles you have versus the guns.*

July 2007 Press Report on Potential Dual-Design Solution. Little
information on the CG(X) AOA has cometo light. On July 23, 2007, however, it
was reported in the defense trade press that analysts conducting the CG(X) AOA are
considering dividing the CG(X) program into two groups of ships — 14 smaller,
conventionally powered CG(X)s based on the 14,500-ton DDG-1000 hull designfor
AAW operations, and 5 larger, nuclear-powered CGN(X)s,* displacing 23,000 tons
to 25,000 tons each, for BMD operations. The report stated:

Under pressure from the U.S. Navy to develop a new cruiser based on the
DDG 1000 Zumwalt-class hull form, and from Congress to incorporate nuclear
power, a group of analysts working on the next big surface combatant may
recommend two different ships to form the CG(X) program.

One ship would be a 14,000-ton derivative of the DDG 1000, an “escort
cruiser,” to protect aircraft carrier strike groups. The vessel would keep the
tumblehome hull of the DDG 1000* and its gas turbine power plant.

16 Source: Transcript of spoken testimony of Rear Admiral Charles Hamilton 11, Program
Executive Officer For Ships, Naval Sea Systems Command, before the Projection Forces
Subcommittee of House Armed Services Committee, April 5, 2006. Theinaudiblecomment
may have been areference to the DDG-1000' sintegrated el ectric-drive propul sion system.
Between the two paragraphs quoted above, the questioner (Representative Gene Taylor)
asked: “ So the big difference [between CG(X) and DDG-1000] will be what?’

7 If the ship is nuclear-powered, its designation would become CGN(X), with the “N”
standing for nuclear power.

18 A tumblehome hull slopesinward asit rises up from the waterline. A tumblehome hull
is thought to be less visible to enemy radars than a conventional flared hull, which slopes
outward asit rises up from the waterline, creating a corner reflector between the water and

(continued...)
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Theother new cruiser would beamuch larger, 25,000-ton nuclear-powered
ship with a more conventional flared bow, optimized for the ballistic missile
defense (BMD) mission.

In al, five large CGN(X) ships and 14 escort cruisers would be built to
fulfill the cruiser requirement in the Navy’ s 30-year, 313-ship plan, which calls
for replacing today’'s CG 47 Ticonderoga-class Aegis cruisers and adding a
specialy designed sea-based missile defense force....

Theanalysisgroupissaid to be firmin itsrecommendation for the smaller
escort cruiser. Details are less developed on the nuclear-powered variant,
sources said.

The article also stated:

The anti-missile cruiser also wouldn't require the high level of stealth
provided by the Zumwalt’ s tumblehome hull, analysts said, since the ship would
be radiating its radars to search for missiles. Returning to amore conventional,
flared-bow hull form would free designers from worries about overloading the
untried tumblehome hull.

“There will be great reluctance to use the wave-piercing tumblehome hull
form for the larger ship,” said one experience[d] naval engineer. He noted the
DDG 1000 stealth requirement is necessary for the ship’s ability to operate in
waters near coastlines, but that the open-ocean region whereaBM D ship would
operate “means you don’'t need to go to the extremes of the tumblehome form.”

Splitting the CG(X) into two designs also makes political sense, sources
said.

“There's a concern that the DDG hull has stability problems and doesn’t
havegrowthmargin,” said acongressional source. A nuclear-powered option, the
source said, also would placate Congress, and “a cash-strapped Navy wouldn’t
be fully committed to a nuclear ship....

The nuclear ship also would need to be larger than the DDG 1000. In
separate statements, Navy official s have been hinting that a20,000-ton-plusship
could be in the works.

Sources said early analyses of the CGN(X) showed a 25,000-ton ship,
which the Navy said was too large. More realistic, one source said, would be
about 23,000 tons.*

18 (...continued)
the hull that can strongly reflect enemy radar beams.

¥ Christopher P. Cavas, “ U.S. May Build 25,000-Ton Cruiser, Analysisof Alternatives Sees
Nuclear BMD Vessel,” Defense News, July 23, 2007. The article also stated:

According to sources, the AoA looked at two possible nuclear powerplants
based on existing designs. doubling the single-reactor Seawolf SSN 21
submarine plant, and halving two-reactor nuclear carrier plants.

(continued...)
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CG(X) Program Funding. Table1 showsCG(X) funding through FY 2013.
As shown in the table, the Navy requested $118 million in FY 2008 research and
development funding for the program. The $3,235-million procurement cost shown
in the table for the first CG(X) is a notional “placeholder” figure, pending the
outcomeof the AOA, that appearsbroadly consistent with the cost of aCG(X) design
based on the DDG-1000 hull design.

Table 1. CG(X) Program Funding, FY2005-FY2013
(millions of then-year dollars, rounded to nearest million)

Total thru
05 06 07 08 09 10 11 12 13 FY 13

Resear ch, Development, Test and Evaluation, Navy (RDTEN) account?®
| o 48] 15[ 118 233 380 450| 519] 520/ 2292
Shipbuilding and Conversion, Navy (SCN) account

CG(X) 1 of of o o of of323] o o 3235
CG(X) 2 of o o o of o o o 3064 3064
TOTAL of 48] 15| 118] 233] 380| 3685 519 3503] 8501

Source: Navy Office of Legislative Affairs, March 28, 2007.

a. Doesnot include RDTEN funding for CG(X) radar in PE 0604501N. FY 2006 funding
includes $30 million congressional add.

Oversight Issues for Congress

Unit Affordability vs. Unit Capability

One potential oversight issue for Congress, particularly when the results of the
CG(X) AOA are reported to Congress, is whether the Navy has achieved the best
balance in the CG(X) design between unit affordability and unit capability. As
mentioned in the “Background” section, the CG(X) is one of the Navy’ srelatively
few remaining opportunities to use a new ship design to manage the overall cost of
theNavy’ sshipbuilding program. Navy officialsareawareof this, but they also want
the CG(X) to be capabl e of performing certainintended missions, includingtheBMD
mission that drives the need for the CG(X) to carry alarge and powerful new radar.
Navy officials are seeking a design solution for the CG(X) that represents the best

19 (...continued)
Doubling the 34 megawatts of the Seawolf plant would leave the new ship
far short of power requirements — and not even match the 78 megawatts of the
Zumwalts.

But halving the 209-megawatt plant of current nuclear carrierswouldyield
abit morethan 100 megawatts, enough juice for power-hungry BMD radarsplus
an extra measure for the Navy's desired future directed-energy weapons and
railguns.
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bal ance between unit affordability and unit capability. Achieving such abalanceis
aclassic ship-design challenge.

Concerns about the potential affordability of the CG(X) have been reinforced
by the experiencewith DDG-1000, which turned out to be much more expensivethan
originally envisaged. The Navy originally planned a total of 16 to 24 DDG-1000s
and a sustaining procurement rate of two DDG-1000s per year. Due in part to the
ship’s cogt, this was reduced to atotal of 7 DDG-1000s to be procured at a rate of
about one ship per year.

A dual-design solution for the CG(X) program, such astheonereportedly being
considered in the CG(X) AOA (see“Background” section), isone possible strategy
for striking abalance between affordability and capability in the CG(X) program. A
dual-design solution could permit the Navy and Congress to respond to changesin
the strategic or budgetary environment by altering the numbers of smaller and larger
CG(X)s to be procured.®

Accuracy of Navy Cost Estimate

CBO believes that the Navy is substantially underestimating DDG-1000
procurement costs* and consequently is also substantially underestimating CG(X)
procurement costs. CBO believesthefirst CG(X) would cost about 88% more than
the Navy's “placeholder” estimate, and that the average unit cost for al 19 CG(X)s
would be about 67% more than the Navy’s placeholder estimate for the second
CG(X). CBO' salso believesthat itsown cost estimates for the CG(X) may be prove
to betoo low. CBO testified in July 2007 on its cost estimate for the CG(X):

CBO assumed that a CG(X) would use the same hull, and cost about the
same, asaDDG-1000. The Navy’sestimatesfor the 2011 and 2013 cruisersare

2 A dual-design solution might al so be viewed as reminiscent of the so-called high-low mix
approach that was adopted in the 1970s and 1980s for the procurement of Navy surface
combatants and Air Force fighters. The high-low mix approach involved procuring a mix
of more-capable, more-expensive platforms (the “high” end of the mix) and less-capable,
less-expensive platforms (the “low” end). In the 1970s and 1980s, the Navy procured
nuclear-powered cruisers and Aegis cruisers as its high-end ships and Spruance (DD-963)
class destroyers and Oliver Hazard Perry (FFG-7) class frigates asits low-end ships. The
Air Force procured F-15sasits high-end fightersand F-16s asitslow-end fighters. The Air
Force today might be viewed as again implementing a high-low mix approach through its
planned procurement of acombination of high-end F-22 fighters and more-affordable F-35
Joint Strike Fighters (JSFs). The capability ratio of a 23,000- to 25,000-ton, nuclear-
powered CG(X) relative to that of a 14,000-ton, conventionally powered CG(X) might not
necessarily be the same as that of the 19705/1980s high-end surface combatants relative to
the 19705/1980s |ow-end surface combatants, or of the F-15 relative to the F-16, or of the
F-22 relative to the F-35. The merits of the high-low mix approach as a strategy for
balancing unit capability against unit affordability have been debated on and off for years.

2 Statement of J. Michael Gilmore, Assistant Director for National Security, and Eric J.
Labs, Senior Analyst, [on] The Navy’'s 2008 Shipbuilding Plan and Key Ship Programs,
before the Subcommittee on Seapower and Expeditionary Forces, Committee on Armed
Services, U.S. House of Representatives, July 24, 2007, pp. 14-16.
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based on the same assumption; thus, it expects those ships to cost $2.6 hillion
and $2.4 billion [in constant 2008 dollars], respectively. However, the Navy is
currently conducting an analysis of alternatives to determine what capabilities
the CG(X) will have. A version using the DDG-1000's hull and technology is
only one option being considered; the Navy saysit is also studying versions of
the ship that would be larger and more capable, including using nuclear
propulsion. (There does not appear to be a design smaller than the DDG-1000
under consideration.) Any design larger than the DDG-1000 is likely to be
substantially more expensive than that ship. Using the same method as for its
estimate of DDG-1000 costs, CBO estimated that the lead CG(X) would cost
$4.9 hillion and that the class would average about $4.0 billion per ship....

CBO ' sestimatefor the cost of the CG(X) may be optimistic, however. The
last timethe Navy reused ahull design for anew classof surface combatantswas
in the 1970s, when it built Spruance class destroyers and Ticonderoga class
cruisers, which had the same hull but were designed for different missions. The
Spruance class consisted of general -purpose destroyers intended to escort other
Navy shipsinwartime and designed particularly for antisubmarinewarfare. The
Ticonderoga class cruisers incorporated the Aegis antiair combat system, the
SPY -1 radar, and surface-to-air missilesto counter threatsto carrier battlegroups
from Soviet naval aviation. Reflectingitsmore complex combat systems, thelead
Ticonderoga cost 60 percent more per thousand tons than the lead Spruance,
notwithstanding their many common hull and mechanical systems.?

CBO also testified in July 2007 that:

The relatively simple design of the LCS and the large cost increases that
haveoccurredinthe[LCS] program suggest that the Navy may al so havetrouble
meeting its cost targets for the larger, much more complex surface combatants
in its shipbuilding plan, such as the DDG-1000 and the CG(X).?

Technical Risk

The CG(X) is to use many new technologies being developed for the DDG-
1000. The Navy is now working to retire the technical risks associated with these
technologies, so that they will be ready for installation on the two lead DDG-1000s,
which were procured in FY 2007.%

A potential key technical risk specific to the CG(X) program concerns its

powerful new BMD-capable radar. Delays in the development of this radar could
lead to delays in the construction of a CG(X) procured in FY 2011.

Nuclear Power

A magjor ship-design issue for the CG(X) program is whether some or al
CG(X)sshould benuclear-powered. Asmentioned earlier, the chairman and ranking

2 |hid, p. 16.
2 |hid, p. 18.
2 For more on technical risksin the DDG-1000 program, see CRS Report RL 32109, op cit.
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member of the Seapower and Expeditionary Forces subcommittee of the House
Armed Services Committee strongly support making the CG(X) a nuclear-powered
ship.

The Navy reported to Congress in January 2007 that equipping a ship like the
CG(X) with anuclear power plant instead of a conventional (i.e., fossil-fuel) power
plant would increase the unit procurement cost of follow-on ships in the class by
about $600 million to $700 million in constant FY2007 dollars. The report
concluded that if oil pricesin coming years are high, much or al of theincreasein
unit procurement cost could be offset over the ship’'s service life by avoided
fossil-fuel costs.

A nuclear-powered CG(X) would be more capable than a corresponding
conventionally powered version because of the mobility advantages of nuclear
propulsion, which include, for example, the ability to make long-distance transits at
high speeds in response to distant contingencies without need for refueling. Navy
officials have also stated that a nuclear power plant might be appropriate for the
CG(X) in light of the high energy requirements of the CG(X)’s powerful BMD-
capable radar.®

For more on theissue of nuclear power for Navy surface ships, see CRS Report
RL 33946, Navy Nuclear-Powered Surface Ships: Background, Issues, and Options
for Congress, by Ronald O’ Rourke.

Other Ship Design Features

Hull Design. In addition to the above issue of nuclear power, another ship-
design issue iswhether the CG(X) should use the DDG-1000’ s tumblehome hull or
some other hull. Potential alternative hullsinclude existing hulls such asthe DDG-
51 hull and the LPD-17 amphibious ship hull, both of which are conventional flared
hulls, or anew flared hull design.

% Seg, for example, the comments of Rear Admiral Kevin McCoy at a June 25, 2007,
conference in Arlington, VA, sponsored by the American Society of Naval Engineers
(ASNE). A news article reporting McCoy' s remarks stated in part:

McCoy has cautioned that the [Navy’'s] aternate propulsion study
[submitted to Congress in January 2007] is not a specific recommendation for
using nuclear propulsion for the CG(X) cruisers, which areintended to perform
missile defense.

“Really theissueI'll tell you is not so much about the power plant but it’'s
about themission,” McCoy said June 25. “And if you think the missionissitting
off ahostile coast looking for a BMD type mission for one-beam cycles on the
big high-powered radar, we're talking the radar is costing in the 30 megawatts
range. Then alternatives like nuclear power start to comein.”

(Emelie Rutherford, “Despite Hill Pressure, Navy Noncommittal On

Nuclear Power For CG(X),” Inside the Navy, July 2, 2007.)
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A tumblehome hull, with its reduced radar detectability, isviewed as useful for
accomplishing the DDG-1000’'s mission of using its 155mm guns to strike targets
ashore— amission that could requirethe DDG-1000to operatefairly closeto enemy
shores. Some observers believe that ahull with reduced del ectability isless critical
for the CG(X), because the CG(X)'s AAW and BMD missions might not require it
to approach enemy shores as closely, and because the energy radiating from the
ship’spowerful BM D-capableradar will in any event provide enemy sensorswith an
indication of the ship’s location.

Even if the CG(X) does not require the reduced radar detectability of a
tumblehome hull, reusing the DDG-1000’ s tumblehome hull for the CG(X) might
still have economic advantagesin terms of avoiding the cost of designing anew hull
(which could easily be in the hundreds of millions of dollars) and taking advantage
of production learning-curveefficienciesachieved from earlier construction of DDG-
1000s.

Designing anew hull wouldincur hull-design costsand sacrificethe opportunity
to take advantage of DDG-1000 production learning-curve benefits. On the other
hand, anew-design hull might more easily accommodate the power plant and combat
system desired for the CG(X), and be designed with the latest features for reducing
its production cost.

One option for making the CG(X) a nuclear-powered ship would beto equip it
with one-half of the new twin-reactor plant that the Navy has designed for its new
Ford (CVN-78) class aircraft carriers.”® Reusing the Ford-class reactor plant would
avoid the costs of devel oping anew reactor plant for the CG(X) — acost that could
exceed $1 billion.?” The DDG-1000 hull might be too small to easily accommodate
one-half of a Ford-class plant, at least not without making changes to the plant.
Using one-half of the Ford-class plant without making changes to it might require
designing anew hull that islarger than the DDG-1000 hull. If so, then using one-half
of the Ford-class plant would pose a tradeoff between avoided reactor plant design
costs and additional hull-design costs.

Kinetic Energy Interceptor (KEI). Another shipdesignissueiswhether the
CG(X) should incorporate missile-launch tubes that are large enough to
accommodate the Kinetic Energy Interceptor (KEI), anew BMD interceptor now in
development that could be used as a ground-based BMD interceptor and perhaps
subsequently as a sea-based BMD interceptor. Under current DOD plans, the land-
based version of the KEI could become available usein 2014.%

TheKEI isreportedly about 40 inchesin diameter and almost 39 feet in length,
which makes it much larger than other missiles currently fired by Navy surface

% For more on the Ford-class program, see CRS Report RS20643, Navy Ford (CVN-78)
Class(CVN-21) Aircraft Carrier Program: Background and I ssuesfor Congress, by Ronald
O'Rourke.

" The estimated development cost of the Ford-class plant is roughly $1.5 billion.

% For more on the KEI, see Government Accountability Office, Defense Acquisitions]:]
Assessments of Selected Weapon Programs, March 2007 (GAO-07-406SP), pp. 97-98.
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combatants. The largest missile currently fired by Navy surface combatants is the
Tomahawk land attack cruise missile, which is 21 inches in diameter and about 21
feet in length. The Navy’'s current BMD missile — the Standard Missile 3 (SM-3)
— iscurrently smaller than the Tomahawk. Current Navy plans call for enlarging
the SM-3 to a“Block II/11A” configuration that would be comparable in sizeto the
Tomahawk.

TheKEI' sfirst-stage rocket engine would be hotter-burning than thefirst-stage
engines of other missiles currently fired from Navy surface combatants. This could
require the KEI to be “cold-launched” from a surface ship — that is, popped out of
the launch tube and then ignited in mid-air — rather than hot-launched directly from
the missile-launch tube, like other missiles currently fired from Navy surface
combatants. The Navy has long used the cold-launch technique for launching
nuclear-armed ballistic missiles from submerged ballistic missile submarines
(SSBNs).

As discussed in another CRS report, potential platforms for basing the KEI at
sea include the CG(X), Aegis cruisers or destroyers refitted with KEI-compatible
launch tubes, SSBNs, or a non-combat DOD ship (perhaps based on acommercial-
ship hull) or floating platform.?

Proponents of designing the CG(X) with missile-launch tubeslarge enough for
the KEI could argue that doing so would preserve the option of arming the CG(X)
with the KEI, should DOD decide on that course, that arming the CG(X) with the
KEI would be consistent with the ship’s BMD mission, and that KEI-sized missile-
launch tubes could aso be used for launching other large missiles that the Navy or
DOD in the future might wish to develop and launch from the CG(X). Skeptics of
designing the CG(X) with KEI-compatible launch tubes could argue that DOD has
not decided whether to base the KEI at sea, that there are options other than the
CG(X) for basing the KEI at sea, that the CG(X) will be armed with the SM-3 for
BMD operations, and that designing the CG(X) with KEI-compatible launch tubes
could require enlarging the ship (which could increase its cost) or, aternatively,
reducing other CG(X) design features (which could reduce the CG(X)’ s capabilities
in other areas).

TheJuly 2007 trade pressarticleonthe CG(X) AOA that reported ontheNavy’'s
consideration of a dual-design solution for the CG(X) also stated that the AOA:

will recommend dropping the Kinetic Energy Interceptor (KEI) fromthe CG(X)
program....

The KEI is much larger than the SM-3 Standard missile developed by
Raytheon to arm Navy cruisers and destroyers for the BMD role. The 40-inch
diameter KEI isnearly 39 feet long, whilethe 21-inch diameter SM-3 standsjust
over 21 feet tall. Both missiles use akinetic energy warhead, intended to ram an
enemy missile.

2 See CRSReport RL 33745, Sea-Based Ballistic Missile Defense—Background and | ssues
for Congress, by Ronald O’ Rourke.
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Sources said a missile launch tube for a KEI would need to be so large it
would take the place of six SM-3 launch cells.

“That’ s apoor exchange ratio,” said one naval analyst familiar with the AoA.®

BMD Impact on CG(X) Numbers and Schedule

Anadditional potential oversightissuefor Congressconcernsthe possibleeffect
of the BMD mission on the required number of CG(X)s and the schedule for
procuring CG(X)s. Thecurrently plannedtotal of 19 CG(X)sreflects, in part, certain
assumptions about the Navy’s future role in U.S. BMD operations. The Navy's
future in U.S. BMD operations, however, has not yet been fully defined. It is
possiblethat astherole becomes better defined, thetotal required number of CG(X)s
could change.*

A related question is whether the schedule for procuring CG(X)s is properly
aligned with foreign-country ballistic missile development programs. A 2005
defensetrade pressreport, for example, statesthat “ navy officialsproject” that China
could field TBMs capable of hitting moving ships at sea by about 2015 — about
three years before the first CG(X) is scheduled to enter service.** Given the time
needed to develop the CG(X)' s new radar, it might not be possible to accelerate the
procurement of the first CG(X) from FY2011 to an earlier year. Once CG(X)
procurement were to begin however, it might be possible to accelerate the
procurement dates of later ships in the program, so as to get more of the shipsin
service sooner. Issuesto addressfor thisoption would includeindustry capacity and
availablefinancial resources. Based on past procurement ratesfor Aegiscruisersand
destroyers, industry capacity might not pose a significant constraint to accelerated
CG(X) procurement. On the other hand, accelerating procurement of CG(X)s to
earlier years could, in a situation of constrained Navy funding, leave less funding
available in those years for meeting other Navy needs.

Industrial-Base Implications

The question of whether some or all CG(X)s should be nuclear-powered has
significant potential implications for the surface combatant industrial base because

% Christopher P. Cavas, “U.S. May Build 25,000-Ton Cruiser, Analysisof Alternatives Sees
Nuclear BMD Vessel,” Defense News, July 23, 2007.

3 For more on this issue, see CRS Report RL 33745, Sea-Based Ballistic Missile Defense
— Background and Issues for Congress, by Ronald O’ Rourke.

Y ihong Chang and Andrew K och, “IsChinaBuilding A Carrier?’ Jane' sDefence Weekly,
August 17, 2005. The article states that “ navy officials project [that such missiles] could
be capable of targeting US warships from sometime around 2015.” A 2007 press report
statesthat another observer believesthat aM ARV -equipped version of China sCSS-6 TBM
may be closetoinitial operational status. (Bill Gertz, “ InsidetheRing,” Washington Times,
July 20, 2007: 6. [Item entitled “New Chinese Missiles’]. The article stated that it was
reporting information from forthcoming report on China' s military from the International
Assessment and Strategy Center authored by Richard Fisher.)
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thetwo shipyardsthat havebuilt all theNavy’ scruisersand destroyersin recent years
— GD/EB and NGSS — are not licensed to build nuclear-powered ships.®

Theonly two U.S. shipyards currently licensed to build nuclear-powered ships
for theNavy areNorthrop Grumman Newport News(NGNN) of Newport News, VA,
which buildsnuclear-powered surface shipsand submarines, and General Dynamics
Electric Boat Division (GD/EB) of Groton, CT, and Quonset Point, RI, which builds
nuclear-powered submarines. Thesetwo yardshavebuilt every nuclear-powered ship
procured for the Navy since FY 1969.

There are at least three potential approaches for building nuclear-powered
CG(X)s:

e Build them at NGNN, with GD/EB possibly contributing to the
construction of the ships' nuclear portions.

e License GD/IW and/or NGSS to build nuclear-powered ships, and
then build the CG(X)s at those yards.

e Build the nuclear portions of the CG(X)s at NGNN and/or GD/EB,
the non-nuclear portions at GD/BIW and/or NGSS, and perform
final assembly, integration, and test work for the ships at either

e NGNN and/or GD/EB, or

e GD/BIW and/or NGSS.

These options have significant potential implications for workloads and
employment levels at each of these shipyards.

On the question of what would be needed to license NGSS and/or GD/BIW to
build nuclear-powered ships, the director of NR testified in March 2007 that

Just the basics of what it takesto have anuclear-certified yard, to build one
from scratch, or evenif one existed once upon atimeasit did at Pascagoula, and
we shut it down, first and foremost you have to have the facilities to do that.
What that includes, and | have just some notes here, but such things asyou have
to have the docks and the dry-docks and the pier capability to support nuclear
ships, whatever that would entail. Y ou would have to have lifting and handling
equipment, cranes, that type of thing; construction facilities to build the special
nuclear components, and to store those components and protect them in the way
that would be required.

The construction facilitieswould be necessary for handling fuel and doing
the fueling operations that would be necessary on the ship — those types of

3 GD/BIW has never built nuclear-powered ships, and has never been licensed to do so.
The Ingalls yard within NGSS built nuclear-powered submarines until the early 1970s but
is no longer licensed to build nuclear-powered ships. (Ingalls built 12 nuclear-powered
submarines, the last being the Parche [ SSN-683], which was procured in FY 1968, entered
servicein 1974, andretired in 2005. Ingallsalso overhauled or refueled 11 nuclear-powered
submarines. Ingalls' s nuclear facility was decommissioned in 1980.)
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things. And then the second pieceis, and probably the harder piece other than
just kind of the brick-and-mortar type, is building the structures, the
organizations in place to do that work, for instance, nuclear testing, specialized
nuclear engineering, nuclear production work. If you look, for instance, at
Northrop Grumman Newport News, right now, just to give you a perspective of
the people you are talking about in those departments, it is on the order of 769
people in nuclear engineering; 308 people in the major lines of control
department; 225 in nuclear quality assurance; and then almost 2,500 people who
do nuclear production work. So all of those would have to be, you would have
to find that workforce, certify and qualify them, to be able to do that.®*

Thedirector of NR testified that NGNN and GD/BIW *“ have sufficient capacity
to accommodate nucl ear-powered surface ship construction, and thereforethereisno
need to make the substantial investment in time and dollars necessary to generate
additional excess capacity.”® In light of this, the Navy testified, only the first and
third options above are “viable.”* The director of NR testified that:

my view of thisiswe have some additional capacity at both Electric Boat and at
Northrop Grumman Newport News. My primary concern is if we are serious
about building another nuclear-powered warship, anew class of warship, cost is
obviously going to be some degree of concern, and certainly thisadditional costs,
which would be — and | don’t have a number to give you right now, but | think
you can seeit would be substantial to doit evenif you could. It probably doesn’t
help our case to move down the path toward building another nuclear-powered
case, when we have the capability existing already in those existing yards.*

With regard to the third option of building the nuclear portions of the ships at
NGNN and/or GD/EB, and the non-nuclear portions at NGSS and/or GD/BIW, the
Navy testified that the “[l]ocation of final ship erection would require additional
anaysis” One Navy official, however, expressed a potential preference for
performing final assembly, integration, and test work at NGNN or GD/EB, stating
that:

weare building warshipsin modular sectionsnow. Soif weweregoingto[asK],
“Could you assembl ethis[ship], could you build modulesof thisshipindifferent
yards and put it together in a nuclear-certified yard?’, the answer is yes,
definitely, and we do that today with the Virginia Class [submarine program].
Asyou know, we are barging modules of [that type of] submarine up and down
the coast.

% Spoken testimony of Admiral Kirkland Donald before the Seapower and Expeditionary
Forces Subcommittee of the House Armed Services Committee, March 1, 2007.

% Statement of Admiral Kirkland H. Donald, U.S. Navy, Director, Naval Nuclear Propulsion
Program, beforethe House Armed Services Committee Seapower and Expeditionary Forces
Subcommittee on Nuclear Propulsion For Surface Ships, 1 March 2007, p. 13.

% Source: Statement of TheHonorable Dr. DeloresM. Etter, Assistant Secretary of theNavy
(Research, Development and Acquisition), et a., before the Seapower and Expeditionary
Forces Subcommittee of the House Armed Services Committeeon Integrated Nuclear Power
Systems for Future Naval Surface Combatants, March 1, 2007, p. 7.

37 Spoken testimony of Admiral Kirkland Donald before the Seapower and Expeditionary
Forces Subcommittee of the House Armed Services Committee, March 1, 2007.
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What | would want is, and sort of following alongwithwhat [NR director]
Admira [Kirkland] Donald said, you would want the delivering yard to be the
yard where the reactor plant was built, tooled, and tested, because they havethe
expertiseto run through al of that nuclear work and test and certify the ship and
takeit out on seatrials.

But the modules of the non-reactor plant, whichistherest of the ship, could
be built theoretically at other yards and barged or transported in other fashion to
the delivering shipyard. If | had to do it ideally, that iswhere | would probably
start talking to my industry partners, because although we have six [large]
shipyards[for building large navy shipg], itisreally two corporations[that own
them], and those two corporations each own what is now a surface combatant
shipyard and they each own anuclear-capable shipyard. | would say if we were
going to go do this, we would sit down with them and say, you know, from a
corporation standpoint, what would be the best work flow? What would be the
best place to construct modules? And how would you do the final assembly and
testing of a nuclear-powered warship?®

For further discussion of the issue, see CRS Report RL33946, Navy
Nuclear-Powered Surface Ships: Background, Issues, and Optionsfor Congress, by
Ronald O’ Rourke.

Shared Production

NGSS and GD/BIW have agreed on a shared-production arrangement for
building DDG-1000s. Under thisarrangement, certain partsof each ship will bebuilt
by NGSS, certain other parts of each ship will be built by GD/BIW, and the
remaining parts of each ship would bebuilt by theyard that doesfinal-assembly work
on that ship. The arrangement is somewhat analogous to the joint-production
arrangement currently in place for the Virginia-class submarine program.

If the CG(X) design is derived from the DDG-1000 design, supporters of the
DDG-1000 shared-production arrangement might argue that it would make senseto
extend the arrangement into the CG(X) program. If so, then one potential question
for Congress is whether a shared-production arrangement that makes sense for the
DDG-1000 program would also make sense for the CG(X) program. A shared-
production arrangement can help preserve production learning-curve benefitsin a
program like the DDG-1000, where a limited number of ships (seven) are to be
produced by two shipyards under arelatively low government procurement rate of
about one ship per year (i.e., an average of about one-half of a ship per year for each
yard). In aprogram like the CG(X), where alarger number of ships (19) are to be
produced at a sustained government procurement rate of two ships per year (i.e., an
average of one ship year for each of the two yards), ashared-production arrangement
might not be as necessary to preserve production learning-curve benefits, and could
limit the degree to which the Navy could use competition between the yards to
restrain CG(X) procurement costs.

% Spoken testimony of Vice Admiral Paul E. Sullivan, Commander, Naval Sea Systems
Command, to the Seapower and Expeditionary Forces Subcommittee of the House Armed
Services Committee, March 1, 2007.
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Options for Congress

Potential Near-Term Options

Potential near-term optionsfor Congressfor the CG(X) program, someof which
could be combined, include but are not limited to the following:

e approve the CG(X) program as proposed by the Navy;

e ingtitute increased requirements for the Navy to report to Congress
on the goals and status of the CG(X) program;

e request independent analyses of the CG(X) program by GAO or
CBO;

e modify the CG(X) program’s proposed research and devel opment
funding request;

e passlegidation, or includereport language, on questionssuch asthe
following:
e Wwhether the CG(X) should be nuclear-powered,

e apotential target procurement cost of the CG(X),

e whether CG(X)s should be built under a shared-
production arrangement or some other arrangement, or

e other aspects of the CG(X) acquisition strategy, such as
the use of competition in the awarding of construction
contracts for the ships; and

o defer or rgject the CG(X) program in favor of potential alternatives,
such as a service-life extension program (SLEP) for the Navy’'s 22
Aegis cruisers that would include a more robust upgrading of the
ships AAW and BMD capabilities than currently planned.

With regardto thelast of these options, an October 2006 journal article by atwo
retired Navy admirals (including aformer Vice Chief of Naval Operations) proposed
modernizing and extending the service lives of the Navy’'s Aegis cruisers and
destroyersthrough aservicelife extension program (SLEP). ** Theideaof extending
the service lives of Navy cruisers and destroyers is not without precedent: between

% Robert J. Natter and Donald Pilling, “Achieving the Right Mix,” U.S. Naval Institute
Proceedings, October 2006: 14-16. Theauthors statethat fiveto eight Aegis ships per year
might be modernized under such aprogram, at a cost of about $300 million to $500 million
per ship. The article suggests that the program could be a part of a scenario in which
constraints on Navy shipbuilding funding limit, for a time at least, procurement of
DDG-1000s and CG(X)sto combined rate of one per year. The article provides no figures
on the service lives of the Aegis ships before or after the extension, so it isunclear whether
the authors are proposing to extend their lives from 35 years (or some lower figure) to 40
years (or some other figure).
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1989 and 1993, the Navy planned to keep its surface combatants in operation for 40
yearsrather than 35.%° Whether it would befeasible or cost effective today to extend
thelives of Navy the Navy' s Aegis cruisers and destroyersisunclear, given changes
in certain circumstances since 1989-1993.4

Potential Longer-Term Options

Potential longer-term options for Congress for the CG(X) program, some of
which could be combined, and some of which overlap with options for the DDG-
1000 program, include but are not limited to the following:

e Use a block-buy contract or a multiyear procurement (MY P)
arrangement for procuring CG(X)sin future years,

e procure morethan 19 CG(X)s, or accel erate procurement of follow-
on CG(X)sto earlier years,

e defer procurement of the first CG(X) beyond FY 2011 to permit
additional timefor development of the CG(X)’ sradar, or additional
time for procurement of DDG-1000s prior to commencement of
CG(X) procurement;

“0 Under aNavy plan proposed in 1989, surface combatants would spend the first 20 years
of their lives as front-line ships that the Navy then called battle force combatants (BFCs),
and the second 20 years of their lives performing less-demanding escort missions that the
Navy then called protection-of-shipping (POS) missions. The plan to migrate ships from
the more-demanding BFC role to the less-demanding POS role over their 40-year lives,
which the Navy called “flexible transition,” wasintended to reduce the amount of mid-life
modernization work needed to keep the ships mission-effective during their second 20 years
of operation. (Source: Navy briefing entitled “Briefing For House Armed Services
Committee, Seapower Sub-Committee, 23 February 1989.” The Navy gave a similar
briefing to the Senate Armed Services Committee on May 2, 1989.) The Navy proposed a
similar plan in 1993 for maintaining aforce of about 80 “unrestricted” (i.e., more capable)
ships and about 40 “restricted” (i.e., less capable) ships operating over 40-year lives.
(Source: Navy briefing on 21% century destroyer study, provided by the Navy to CRSin June
1993, dides 61 and 62.)

> Depending on how intensively they are used in coming years, today’ s Aegis ships might
be worn out in terms of their basic structural or mechanical condition by age 35. (Some
observers believe they might be worn out by age 30.) If today’s Aegis ships are in good
enough structural and mechanical condition to permit operation beyond age 35, experience
with past surface combatant designs suggests that the Aegis ships might have insufficient
space, weight-carrying ability, or electrical power to accommodate the new sensors and
weapons that could be needed at that point to keep them mission-effective beyond age 35.
The Navy haslimited experience operating modern cruisers and destroyers beyond age 35,
and thus limited experience with the engineering issues that might arise from attempting to
operate such shipsto age 40. The end of the Cold War has also reduced the number of less
demanding escort missionsthat might befulfilled cost-effectively by shipsthat are 36 to 40
yearsold.
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e as an annua affordability measure, limit DDG-1000/CG(X)
procurement to acombined total of no morethan one ship per year;*
and

e as total-program affordability measure, limit DDG-1000/CG(X)
procurement to a combined total of 12 ships (one for each of 12
planned carrier strike groups [CSGs]).

Legislative Activity for FY2008

FY2008 Defense Authorization Bill (H.R. 1585/S. 1547)

FY2008 Funding Request. The Navy requested $118 million in FY 2008
research and development funding for the CG(X) program. This $118 million is
included within $621.5 million that the Navy requested for alineitem (i.e., program
element) in the Navy’ s research and devel opment account called “ SC-21 Total Ship
System Engineering” (PE0604300N, the 100" line item in the account). This line
item includesresearch and devel opment funding for both the DDG-1000 and CG(X)
programs. SC-21 means surface combatant for the 21% Century and refers to the
Navy’spre-November 2001 SC-21 program to devel op adestroyer called the DD-21
(now called the DDG-1000) and an eventual cruiser called the CG-21 (now called
CG(X)).

House. TheHouse Armed Services Committee, initsreport (H.Rept. 110-146
of May 11, 2007) on H.R 1585, recommended increasing the Navy’ s $621.5-million
funding request for research and development on the DDG-1000 and CG(X)
programs by $9 million for work on a permanent magnet motor (page 179).

TheHouse-passed version of the FY 2008 defense authorization bill (H.R. 1585)
contains a provision (Section 1012) that would makeit U.S. policy to build cruisers
and other large surface combatants, aswell as submarines and aircraft carriers, with
nuclear power unlessthe Secretary of Defense notifies Congress that nuclear power
for agiven class of ship would not be in the national interest. The provision states:

SEC. 1012. POLICY RELATING TO MAJOR COMBATANT VESSELS OF
THE STRIKE FORCES OF THE UNITED STATESNAVY.

(a) Integrated Nuclear Power Systems- It is the policy of the United States to
construct the major combatant vessels of the strike forces of the United States
Navy, including all new classes of such vessels, with integrated nuclear power
systems.

(b) Requirement to Request Nuclear Vessels- If a request is submitted to
Congressin the budget for afiscal year for construction of anew class of major
combatant vessel for the strike forces of the United States, the request shall be
for such avessel with an integrated nuclear power system, unless the Secretary

“2 Allthough this option could reduce annual DDG-1000/CG(X) procurement costs, it could
increase total DDG-1000/CG(X) procurement costs because of the reduced economies of
scale from limiting production to one ship per year.
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of Defense submitswith the request anotification to Congressthat the inclusion
of an integrated nuclear power system in such vessel is not in the national
interest.

(c) Definitions- In this section:

(1) MAJOR COMBATANT VESSELS OF THE STRIKE FORCES OF THE
UNITED STATES NAVY- The term "major combatant vessels of the strike
forces of the United States Navy' means the following:

(A) Submarines.
(B) Aircraft carriers.

(C) Cruisers, battleships, or other large surface combatants whose primary
missionincludes protection of carrier strike groups, expeditionary strike groups,
and vessels comprising a sea base.

(2) INTEGRATED NUCLEARPOWER SY STEM- Theterm “integrated nuclear
power system’ meansaship engineering systemthat usesanaval nuclear reactor
asitsenergy source and generates sufficient electric energy to provide power to
the ship’s electrical loads, including its combat systems and propul sion motors.

(3) BUDGET- Theterm‘budget’ meansthe budget that is submitted to Congress
by the President under section 1105(a) of title 31, United States Code.

The committee’ s report states the following in regard to Section 1012:

Thissectionwould requirethat all new ship classesof submarines, cruisers,
and aircraft carriers be built with nuclear power systems unless the Secretary of
Defense notifies the committee that it is not in the national interest to do so.

The committee believes that the mobility, endurance, and electric power
generation capability of nuclear powered warships is essential to the next
generation of Navy cruisers. The Navy's report to Congress on alternative
propulsion methods for surface combatants and amphibious warfare ships,
required by section 130 of the National Defense Authorization Act for Fiscal
Year 2006 (Public Law 109-163), indicated that the total lifecycle cost for
medium-sized nuclear surface combatants is equivalent to conventionally
powered ships. The committee notes that this study only compared acquisition
and maintenance costs and did not analyze the increased speed and endurance
capability of nuclear powered vessels.

The committee believesthat the primary escort vesselsfor the Navy’ sfleet
of aircraft carriers should have the same speed and endurance capability as the
aircraft carrier. The committee aso notes that surface combatants with nuclear
propulsion systems would be more capable during independent operations
because there would be no need for underway fuel replenishment. (Page 387)

Senate. The Senate Armed Services Committee, initsreport (S.Rept. 110-77
of June 5, 2007) on S. 1547, recommended increasing the Navy’s $621.5-million
funding request for research and development on the DDG-1000 and CG(X)
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programs by $15 million for work on a permanent magnet motor ($9 million) and an
advanced wireless encryption module ($6 million). (Page 187)

FY2008 Defense Appropriations Bill (H.R. 3222)

House. TheHouse Appropriations Committee, initsreport (H.Rept. 110-279
of July 30, 2007) onH.R. 3222, recommended increasing the Navy’ s$621.5-million
funding request for research and development on the DDG-1000 and CG(X)
programsby $8 million for work on afloating areanetwork (FAN) littoral sensor grid
(%5 million), SmartLink planar scanner antenna modernization ($2 million), and a
wireless maritime inspection system ($1 million). (Page 338)

Thereport stated the following regarding the Kinetic Energy Interceptor (KEI):

The Committee has included $372,853,000 for the Kinetic Energy
Interceptor (KEI) program, an increase of $145,354,000 above the budget
request. In the fiscal year 2008 request, the Missile Defense Agency (MDA)
reduced the planned funding by $178,009,000to $227,499,000. Additionally, the
MDA drastically descoped the program. Even though the KEI program has met
each knowledge point while remaining on schedule and on budget, it has been
used as an offset on numerous occasions for other more high risk programs. As
originally conceived, the KEI mission is as a boost phase defense weapon with
mobile capability on land and sea. In the current request, the KEI has been
descoped to abooster program aimed at replacing the Ground-based Midcourse
Interceptor. The Committee disagrees with this change and has provided
additional fundingin an effort to accel erate this much-needed capability. (Pages
383-384)

Senate. The Senate Appropriations Committee, initsreport (S.Rept. 110-155
of September 14, 2007) on H.R. 3222, recommended increasing the Navy's $621.5
million funding request for research and devel opment on the DDG-1000 and CG(X)
programs by $16 million for work on a permanent magnet motor ($9 million), an
advanced wireless encryption module ($3 million), and bio/nano MEMS (micro-
electro mechanical systems) for defense applications ($4 million). (Page 227)

The report stated the following regarding the KEI:

According to the budget justification materials, KEI has three objectives:
“(2) to develop a midcourse interceptor capable of replacing the current fixed
Ground-based interceptor (GBI) when the deployed GBIs become obsolete; (2)
to develop this interceptor so that it could be strategicaly deployed as an
additional midcourse capability with mobile land- or sea-based launchers; and
(3) to assume the boost- and ascent-phase intercept mission within the Ballistic
Missile Defense System (BMDYS) if the Airborne Laser (ABL) failsto meet its
performance objectives.” The Committee believes that these objectives are
premature, that existing systems can achieve the same goals, and that the missile
is not suitable for Navy platforms....

TheCommitteeisconcerned that MDA isdevel oping KEI asareplacement
for the GBI’'s prematurely since the GBI's are still under development, the
fielded GBI’ sundergo continuous upgradesand retrofits, and the GBI’ still have
toundergo significant testing. Furthermore, additional midcourse capability can
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be achieved with upgrading current mobile systems, such as Theater High
Altitude AreaDefense(THAAD). Inaddition, astudy iscurrently underway on
sea-basing the KEI, including an examination of Navy platforms suitable for
hosting the large KEI. The Committee has not been informed that any current
or future Navy ship will be outfitted with the KEI, and it appears that there are
few, if any, viable platforms. Therefore, the Committeerecommendsareduction
of $30,000,000 for the KEI program. (Page 268)



