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

Summary

Consistent with a proposal announced by the Navy in July 2008, the Administration’s FY 2010
defense budget proposed ending procurement of DDG-1000 (Zumwalt) class destroyers with the
third ship, which was authorized and partially funded in FY 2009, and restarting procurement
DDG-51 (Arleigh Burke) class Aegis destroyers, which were last procured in FY2005. The
proposed FY 2010 defense budget requested procurement funding to compl ete the cost of the third
DDG-1000 and to procure one DDG-51, and advance procurement funding for two more DDG-
51sthat the Navy wants to procurein FY2011.

The Navy’s plans for destroyer procurement in FY 2012 and beyond are unclear. The Navy since
July 2008 has spoken on several occasions about adesire to build atotal of 11 or 12 DDG-51s
between FY 2010 and FY 2015, but the Navy also testified to the Seapower subcommittee of the
Senate Armed Services Committee on June 16, 2009, that it is conducting a study on destroyer
procurement options for FY 2012 and beyond that is examining design options based on either the
DDG-51 or DDG-1000 hull form. A January 2009 memorandum from the Department of Defense
acquisition executive called for such a study. A November 2009 press report stated that the study
was begun in late Spring 2009, that it was nearing completion, that it examined options for
equipping the DDG-51 and DDG-1000 designs with an improved radar, and that preliminary
findings from the study began to be briefed to “ key parties on Capitol Hill and in industry” in
October 2009.

Given constraints on future Navy budgets, it might be difficult for the Navy to finance, more or
less simultaneously, the development and procurement of both a destroyer with an improved radar
and the Navy's planned CG(X) cruiser (thefirst ship of which is to be procured around FY2017).
This raises a question as to whether the Navy now wants to terminate the CG(X) program and
procure a destroyer with animproved radar in lieu of the CG(X). If so, then the question of
whether to procure a DDG-51-based destroyer or a DDG-1000-based destroyer starting in

FY 2012 would take on much greater significancein terms of its potential impact on Navy
capabilities and funding requirements, and on the surface combatant industrial base, especially
Navy surface ship radar makers and combat system manufacturers.

FY 2010 defense authorization act: Section 125 of the conference report (H.Rept. 111-288 of
October 7, 2009) on the FY 2010 defense authorization act (H.R. 2647/PL. 111-84 of October 28,
2009) prohibits the Navy from obligating or expending funds for surface combatants procured in
FY 2012 or subsequent years until certain conditions are met.

FY 2010 DOD appropriations bill: The House Appropriations Committee, in its report (H.Rept.
111-230 of July 24, 2009) on the FY 2010 DOD appropriations bill (H.R. 3326), recommended
approving the Navy’'s request for FY 2010 procurement and advance procurement funding for the
DDG-51 program, and reducing by $11 million the Navy’s request for FY 2010 procurement
funding for the DDG-1000 program. The Senate Appropriations Committee, in its report (S.Rept.
111-74 of September 10, 2009), recommended increasing the Navy’s request for FY 2010
procurement funding for the DDG-51 program so as to support the procurement of two DDG-51s
in FY2010, and approving the Navy’s request for FY 2010 procurement funding for the DDG-
1000 program.
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Navy DDG-51 and DDG-1000 Destroyer Programs: Background and Issues for Congress

Introduction

Consistent with a proposal announced by the Navy in July 2008, the Administration’s FY 2010
defense budget proposed ending procurement of DDG-1000 (Zumwalt) class destroyers with the
third ship, which was authorized and partially funded in FY 2009, and restarting procurement
DDG-51 (Arleigh Burke) class Aegis destroyers, which were last procured in FY2005. The
proposed FY 2010 defense budget requested procurement funding to complete the cost of the third
DDG-1000 and to procure one DDG-51, and advance procurement funding for two more DDG-
51sthat the Navy wants to procurein FY2011.

The Navy’s plans for destroyer procurement in FY 2012 and beyond are unclear. The Navy since
July 2008 has spoken on several occasions about adesireto build atotal of 11 or 12 DDG-51s
between FY 2010 and FY 2015, but the Navy also testified to the Seapower subcommittee of the
Senate Armed Services Committee on June 16, 2009, that it is conducting a study on destroyer
procurement options for FY 2012 and beyond that is examining design options based on either the
DDG-51 or DDG-1000 hull form. A January 2009 memorandum from the Department of Defense
(DOD) acquisition executive called for such a study. A November 2009 press report stated that
the study was begun in late Spring 2009, that it was nearing completion, that it examined options
for equipping the DDG-51 and DDG-1000 designs with an improved radar, and that preliminary
findings from the study began to be briefed to “ key parties on Capitol Hill and in industry” in
October 2009."

Given constraints on future Navy budgets, it might be difficult for the Navy to finance, more or
less simultaneously, the devel opment and procurement of both a destroyer with an improved radar
and the Navy’s planned CG(X) cruiser (the first ship of which is to be procured around FY2017).?
This raises a question as to whether the Navy now wants to terminate the CG(X) program and
procure a destroyer with an improved radar in lieu of the CG(X). If so, then the question of
whether to procure a DDG-51-based destroyer or a DDG-1000-based destroyer starting in

FY 2012 would take on much greater significancein terms of its potential impact on Navy
capabilities and funding requirements, and on the surface combatant industrial base, especially
Navy surface ship radar makers and combat system manufacturers.

Theissuefor Congress is whether to approve, reject, or modify the Administration’s request for
FY 2010 procurement and advance procurement funding for destroyers, and whether to take any
action now regarding the procurement of destroyersin FY 2012 and beyond. Decisions that
Congress makes on these issues could affect future Navy capabilities, Navy funding
requirements, and the shipbuilding industrial base.

L Chri stopher P. Cavas, “Next-Generation U.S. Warship Could Be Taking Shape,” Defense News, November 2, 2009:
18, 20.

2 For more on the CG(X) program, see CRS Report RL34179, Navy CG(X) Cruiser Program Background, Oversight
Issues, and Options for Congress, by Ronald O'Rourke.
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Navy DDG-51 and DDG-1000 Destroyer Programs: Background and Issues for Congress

Background

FY2010 Funding Request

DDG-51 Program

The Navy's proposed FY 2010 budget requested $1,912.3 million for the procurement of a DDG-
51. The Navy estimates the total cost of this ship at $2,240.3 million. The ship received $199.4
million in FY 2009 advance procurement funding, and the Navy plans to request approval to
transfer or reprogram $128.6 million in prior-year funding to help complete the ship’s cost. The
Navy’s proposed FY 2010 budget also requested $329.0 million in advance procurement funding
for two more DDG-51s to be procured in FY2011.

DDG-1000 Program

The Navy's proposed FY 2010 budget requested $1,084.2 million to complete the cost of the third
DDG-1000, and $309.6 million in additional procurement funds to cover cost growth on the first
two DDG-1000s, which were authorized in FY 2007 and funded in FY 2007-FY 2008. The Navy
estimates the combined procurement cost of the first two DDG-1000s at $6,634.2 million, or an
average of $3,317.1 million each, and the procurement cost of the third ship at $2,738.3 million.
The Navy’s proposed FY 2010 budget also requested $539.1 million in research and devel opment
funding for the DDG-1000 program.®

DDG-51 Program

Program Origin

The DDG-51 (Arleigh Burke) Aegis destroyer program was initiated in the late 1970s with the
aim of developing a surface combatant to replace older destroyers and cruisers that were
projected to retire in the 1990s. The DDG-51 was conceived as an affordable complement to the
Navy’s Ticonderoga (CG-47) class Aegis cruisers.

Mission Orientation and Design Features

The DDG-51 is a multi-mission surface combatant with an emphasis on air defense (which the
Navy refers asanti-air warfare, or AAW) and blue-water (mid-ocean) operations. DDG-51s, like
CG-47s, are equipped with the Aegis combat system, an integrated ship combat system named for
the mythological shield that defended Zeus. CG-47s and DDG-51s consequently are often
referred to as Aegis cruisers and Aegis destroyers, respectively, or collectively as Aegis ships. The
current version of the DDG-51 design, called the Flight 11 A version, has a full load displacement
of about 9,500 tons, which is similar to that of the CG-47.

3 DDG-1000 research and devel opment funding is located in the Navy' s research and devel opment account in Program
Element (PE) 0204202N, entitled DDG-1000. This PE islineitem 135 in the Navy's FY 2010 research and
development account.
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The DDG-51 design has been changed over time to incorporate various improvements. The Flight
I1A design, which was first procured in FY 1994, was a significant change that included, among
other things, the addition of a helicopter hangar. The Aegis system installed on new DDG-51s has
been updated several times.

DDG-51s (and also some CG-47s) are being modified to receive an additional capability for
ballistic missile defense (BMD) operations. The modification for BMD operations includes,
among other things, the addition of a new software program for the Aegis combat system and the
arming of the ship with the SM-3, a version of the Navy’s Standard Missile that is designed for
BMD operations.*

Total Procured Through FY2005 and Construction Shipyards

Thefirst DDG-51 was procured in FY 1985, and atotal of 62 were procured through FY2005. The
first ship entered servicein 1991, atotal of 54 werein service as of the end of FY 2008, and the
62" is scheduled to enter servicein 2011. Of the 62 DDG-51s procured through FY 2005, General
Dynamics Bath Iron Works (GD/BIW) of Bath, ME, isthe builder of 34, and the Ingalls shipyard
that forms part of Northrop Grumman Shipbuilding (NGSB) is the builder of 28.°

The Navy has initiated a program for modernizing existing DDG-51s so as maintain their mission
and cost effectiveness out to the end of their projected 35-year servicelives.® In August 2008, it
was reported that the Navy had decided to expand the scope of this program to include the
installation of a BMD capability, so that every DDG-51 would eventually havea BMD

capability.”

Older CRS reports provide additional historical and background information on the DDG-51
8
program.

“ For more on Navy BMD programs, CRS Report RL33745, Sea-Based Ballistic Missile Defense—Background and
Issues for Congress, by Ronald O'Rourke.

® In the earlier years of the DDG-51 program, when as many as four or five DDG-51s per year were being procured,
Bath Iron Works (BIW) of Bath, ME (now a part of General Dynamics) and Ingalls Shipbuilding of Pascagoula, MS
(now apart of Northrop Grumman Shipbuilding) competed on an annua basis for contracts to build DDG-51s. In

FY 1994, when the annual DDG-51 procurement rate dropped to about three ships per year, the Navy ended annua
competition between the firms for the purpose of allocating DDG-51 construction contracts and began to all ocate
DDG-51s between them. Two years later, in FY 1996, the Navy began using Profit Related to Offer (PRO) bidding,
which granted a higher profit rate to the shipyard that submitted the lower-cost bid for its work. PRO bidding permits
the Navy to employ a degree of competition in the acquisition of DDG-51s even though DDG-51s are dlocated rather
than competitively awarded to the two shipyards.

® For more on this program, see CRS Report RS22595, Navy Aegis Cruiser and Destroyer Modernization: Background
and I ssues for Congress, by Ronald O’ Rourke.

7 Otto Kreisher, “BMD Boost,” Seapower, August 2008; 12-14. Equipping al DDG-51s with a BMD capability would
substantially expand the current program of record for Navy BMD platforms, which currently callsfor 15 DDG-51s
(and 3 Aegis cruisers) to be equipped for BMD operations.

8 See CRS Report 94-343, Navy DDG-51 Destroyer Procurement Rate: |ssues and Options for Congress, by Ronald
O’ Rourke. [April 25, 1994; out of print and available directly from the author], and CRS Report 80-205, The Navy's
Proposed Arleigh Burke (DDG-51) Class Guided Missile Destroyer Program: A Comparison With An Equal-Cost
Force Of Ticonderoga (CG-47) Class Guided Missile Destroyers, by Ronald O’ Rourke. [November 21, 1984; out of
print and available directly from the author]
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DDG-1000 Program

Program Origin and Names

The Navy initiated the DDG-1000 (Zumwalt) destroyer program in the early 1990s under the
name DD-21, which meant destroyer for the 21% Century. In November 2001, the program was
restructured and renamed the DD(X) program, meaning a destroyer whose design wasin
development. In April 2006, the program’s name was changed again, to DDG-1000, meaning a
guided missile destroyer with the hull number 1000.

Mission Orientation and Design Features

The DDG-1000 is a multi-mission destroyer with an emphasis on naval surfacefire support
(NSFS) and operationsiin littoral (i.e., near-shore) waters. The DDG-1000 was intended in part to
replace, in atechnologically more modern form, the large-caliber naval gun fire capability that
the Navy lost when it retired its |owa-class battleships in the early 1990s.° The DDG-1000 was
also intended to improve the Navy's general capabilities for operating in defended littoral waters,
to introduce several new technologies that would be available for use on future Navy ships, and to
serve as the basis for the Navy’s planned CG(X) cruiser.

The DDG-1000 isto have a reduced-size crew of 142 sailors (compared to roughly 300 on the
Navy’s current destroyers and cruisers) so as reduce its operating and support (O& S) costs. The
ship isto incorporate a significant number of new technologies, including a wave-piercing,
tumblehome hull design for reduced detectability, ™ a superstructure made partly of large sections
of composite (i.e., fiberglass-like) materials rather than steel or aluminum, an integrated eectric-
drive propulsion system,™ atotal-ship computing system for moving information about the ship,
automation technologies for the reduced-sized crew, a dual-band radar, a new kind of vertical
launch system (VLS) for storing and firing missiles, and two copies of a 155mm gun called the
Advanced Gun System (AGS). The AGS isto fire a new rocket-assisted 155mm shell, called the
Long Range Land Attack Projectile (LRLAP), to ranges of more than 60 nautical miles. The
DDG-1000 can carry 600 LRLAP rounds (300 for each gun), and additional rounds can be
brought aboard the ship while the guns arefiring, creating what Navy officials call an “infinite
magazine.”

With an estimated full load displacement of 14,987 tons, the DDG-1000 design is roughly 55%
larger than the Navy's current 9,500-ton Aegis cruisers and destroyers, and larger than any Navy
destroyer or cruiser since the nuclear-powered cruiser Long Beach (CGN-9), which was procured
in FY1957.

® The Navy in the 1980s reactivated and modernized four lowa (BB-61) class battleships that were originally built
during World War I1. The ships reentered service between 1982 and 1988 and were removed from service between
1990 and 1992.

10 A tumblehome hull dopesinward, toward the ship’s centerline, asit rises up from the waterline, in contrast to a
conventional flared hull, which slopes outward asiit rises up from the waterline.

™ For more on integrated el ectric-drive technol ogy, see CRS Report RL30622, Electric-Drive Propulsion for U.S Navy
Ships: Background and Issues for Congress, by Ronald O’ Rourke.
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When the DD-21 program was initiated, atotal of 32 ships was envisaged. In subsequent years,
the planned total for the DD(X)/DDG-1000 program was reduced to 16 to 24, and thento 7.
Under the Administration’s proposed FY 2010 budget, the planned total is to be reduced to three.

For additional background information on the DDG-1000 program, see Appendix A.

Estimated Costs and Prior-Year Funding

Thefirst two DDG-1000s were procured in FY 2007 and split-funded (i.e., funded with two-year
incremental funding) in FY2007-FY 2008. In the FY 2009 budget, the Navy estimated their
combined procurement cost at $6,324.5 million. In the FY 2010 budget, the Navy estimates their
combined procurement cost at $6,634.2 million—an increase of $309.7 million, or about 4.9%.
The Navy states that thisincreaseis not due to growth in the estimated cost to build the ships
themselves, but rather to areallocation to the first two ships of some class-wide program-support
costs that were to have been included in the procurement costs of the fourth through seventh
ships.™ To cover this cost growth, the Navy’s proposed FY 2010 budget requests $309.6 million in
procurement funding in alineitem in the Navy’s shipbuilding account that requests funding to
cover cost growth on ships procured in prior fiscal years.™®

Thethird DDG-1000 was authorized and partially funded in FY2009. The FY 2009 budget
estimated the procurement cost of the third DDG-1000 at $2,652.6 million. The FY 2010 budget
estimates the ship’s procurement cost at $2,738.3 million—an increase of $85.7 million, or about
3.2%. The third DDG-1000 received $149.8 million in advance procurement funding in FY 2008,
and $1,504.3 million in procurement funding in FY209. The Navy’s proposed FY 2010 budget
requests $1,084.2 million to compl ete the cost of the ship.

The DD-21/DD(X)/DDG-1000 program has received a total of about $15.3 billion in funding
from FY 1995 through FY 2009. This total includes about $7.4 billion in research and
development funding, and about $8.0 billion in procurement funding.

Construction Shipyards

Until July 2007, it was expected that NGSB would be the final-assembly yard for thefirst DDG-
1000 and that GD/BIW would be the final-assembly yard for the second. On September 25, 2007,
the Navy announced that it had decided to build thefirst DDG-1000 at GD/BIW, and the second
at NGSB.

On January 12, 2009, it was reported that the Navy, NGSB, and GD/BIW in thefall of 2008
began holding discussions on the idea of having GD/BIW build both the first and second DDG-
1000s, in exchange for NGSB receiving a greater share of the new DDG-51s that would be
procured under the Navy’s July 2008 proposal to stop DDG-1000 procurement and restart DDG-
51 procurement.™

12 Source: Navy briefing on DDG-1000 to CRS and Congressional Budget Office (CBO), June 10, 2009.

3 The difference between the $309.7 million figure and the $309.6 million figure appears to be a consequence of
rounding figures to the nearest tenth of amillion.

1 Christopher P. Cavas, “Will Bath Build Second DDG 1000?" Defense News, January 12, 2009: 1, 6.
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On April 8, 2009, it was reported that the Navy had reached an agreement with NGSB and
GD/BIW to shift the second DDG-1000 to GD/BIW, and to have GD/BIW build all three ships.
NGSB will continue to make certain parts of the three ships, notably their composite deckhouses.
The agreement to have all three DDG-1000s built at GD/BIW was a condition that Secretary of
Defense Robert Gates set forth in an April 6, 2009, news conference on the FY 2010 defense
budget for his support for continuing with the construction of all three DDG-1000s (rather than
proposing the cancellation of the second and third).

Surface Combatant Construction Industrial Base

Shipyards

All cruisers, destroyers, and frigates procured since FY 1985 have been built at GD/BIW of Bath,
ME, and the Ingalls shipyard in Pascagoula, M'S, that forms part of NGSB.™ Both yards have
long histories of building larger surface combatants. Construction of Navy surface combatants in
recent years has accounted for virtually all of GD/BIW'’s ship-construction work and for a
significant share of Ingalls’ ship-construction work. (Ingalls also builds amphibious ships for the
Navy.) Navy surface combatants are overhauled, repaired, and modernized at GD/BIW, NGSB,
other private-sector U.S. shipyards, and government-operated naval shipyards (NSY's).

Combat System Manufacturers

Lockheed Martin and Raytheon are generally considered the two leading Navy surface combatant
radar makers and combat system integrators. Northrop Grumman is a third potential maker of
Navy surface combatant radars. Lockheed is the lead contractor for the DDG-51 combat system
(the Aegis system), while Raytheon is the lead contractor for the DDG-1000 combat system, the
core of which is called the Total Ship Computing Environment Infrastructure (TSCE-I). Lockheed
has a share of the DDG-100 combat system, and Raytheon has a share of the DDG-51 combat
system.

Supplier Firms

The surface combatant industrial base also includes hundreds of additional firms that supply
materials and components. Many of the suppliers for the DDG-1000 program are not suppliers for
the DDG-51 program, and vice versa. The financial health of Navy shipbuilding supplier firms
has been a matter of concern in recent years, particularly since some of them are the sole sources
for what they make for Navy surface combatants.

Navy Destroyer Procurement Plans

The Navy wants to procure one DDG-51 in FY 2010 and two more DDG-51sin FY2011. The
Navy’s plans for destroyer procurement in FY 2012 and beyond are unclear. The Navy since July
2008 has spoken on several occasions about adesireto build atotal of 11 or 12 DDG-51s

5 NGSB also includes the Avondal e shipyard near New Orleans, Newport News Shipbuilding of Newport News, VA,
and afourth facility, used for manufacturing ship components and structures made from composites, at Gulfport, MS.
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between FY 2010 and FY 2015, but the Navy also testified to the Seapower subcommittee of the
Senate Armed Services Committee on June 16, 2009, that it is conducting a study on destroyer
procurement options for FY 2012 and beyond that is examining design options based on either the
DDG-51 or DDG-1000 hull form.*® A January 2009 memorandum from the Department of
Defense acquisition executive called for such a study."”

A September 7, 2009, press report states:

A Navy-commissioned study slated to wrap up this month will determine the required
combination of hull form and radar to combat anti-ship ballistic missiles, afinding that could
lead to the future use of the DDG-1000 platform truncated by the servicelast year, according
to an August briefing dide by Rear Adm. Frank Pandolfe, the director of surface warfare.

The “DDG hull and radar study” islooking at the “required capability against emerging
threats” and proper “hull/radar combination to meet therequirement,” Pandolfe sbrief Sates.

Last summer, the Navy announced its intentions to truncate the DDG-1000 destroyer
program at three hulls and instead buy additional DDG-51 vessels—a decision Chief of
Naval Operations Adm. Gary Roughead toutsin his 2010 guidance rel eased last week.

However, in January, then-Defense Department acquisition czar John Young sent a
memorandum to senior Pentagon and Navy officials arguing the Navy' s future destroyer
fleet beyond fiscal year 2011 remained unclear.

“From FY-12 through FY-15, the [Defense Department] will procure guided-missile
destroyersbased on either the DDG-51 hull or the DDG-1000 hull,” Y oung wrotein the Jan.
26 memo, marked “For Official Use Only—Pre-decisiona” and sent to senior service and
DOD officials.

Y oung dubbed the undefined destroyer as the “future surface combatant.”

In June, Navy requirements chief Vice Adm. Barry McCullough told a Senate panel that a
study on future surface ship capabilities was under way, led by Johns Hopkins University.
This study is described in Pandolfe's brief, a Navy official at the Pentagon confirmed late
last week.

“Along with the [defense secretary] and [the office of the secretary of defensg], we ve
embarked on a study that’s being led by Johns Hopkins University that’s addressing that
right now,” hesaid. “Andfrom that study, wewill seewhat capability isachievableto get us
at the heart of the threat with limited technica risk and where that best fits with respect to

18 Source: Transcript of spoken remarks of Vice Admiral Bernard McCullough at a June 16, 2009, hearing on Navy
force structure shipbuilding before the Seapower subcommittee of the Senate Armed Services Committee.

Y A January 26, 2009, memorandum for the record from John Y oung, the then-DOD acquisition executive, stated that
“The Navy proposed and OSD [the Office of the Secretary of Defense] agreed with modification to truncate the DDG-
1000 Program to three shipsin the FY 2010 budget submission.” The memo proposed procuring one DDG-51in

FY 2010 and two more FY 2011, followed by the procurement in FY 2012-FY 2015 (in annual quantitiesof 1, 2, 1, 2) of
a ship called the Future Surface Combatant (FSC) that could be based on either the DDG-51 design or the DDG-1000
design. The memorandum stated that the FSC might be equipped with a new type of radar, but the memorandum did
not otherwise specify the FSC' s capabilities. The memorandum stated that further andysis would support adecision on
whether to base the FSC on the DDG-51 design or the DDG-1000 design. (Memorandum for the record dated January
26, 2009, from John Y oung, Under Secretary of Defense [Acquisition, Technology and Logistics], entitled “DDG 1000
Program Way Ahead,” posted on InsideDefense.com [subscription required].)
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hull form and then what the best path for the replacement cruiser is to come out of that
study.”

The future surface combatant is not an actual ship, McCullough explained to reporters
following the June hearing.

“When we determine what radar capability we need, then we'll determine what' s the best
hull form” for future destroyers purchased in FY -12 and beyond, thethree-star admiral said.

According to the August briefing, the study will determine the future threat of anti-ship
ballistic missiles and next-generation anti-ship cruise missiles and therequired hull and radar
necessary to combat the threat. Thiswill compare the capabilities of the DDG-51 class of
destroyers versus the DDG-1000 class.*®

A November 2, 2009, press report states:

Theshape of the U.S. Navy’ shext |arge combatant surface ship could be coming closer into
view, but akey study group working on the question isn’t quite ready to present itsfindings.

Oneissue, however, does seem decided: Support for avery large, nucl ear-powered cruiser to
carry and power anew ballistic missile defense (BMD) radar may have evaporated, largely
due to its extravagant price tag.

Work on the Hull/Radar Study began in late spring. The effort, carried out under theofficeof
the chief of naval operations (OP-NAV), was meant to determine the maximum BMD
capability that could be put into a destroyer hull.

Concurrent with that analysis, the Navy hastasked industry with devel oping concept studies
for anew radar for the ships, called the Air and Missile Defense Radar (AMDR). Northrop
Grumman, Lockheed Martin and Raytheon are the prime contenders.

The Hull/Radar Study is one of several efforts initiated earlier this year by the Navy to
examine alternatives for the next big warship, latterly called the Future Surface Combatant
and, before that, the CG(X) cruiser. The studies, including efforts by the Johns Hopkins
Advanced Physics Laboratory and the Massachusetts Ingtitute of Technology's Lincoln
Laboratory, are looking at ways to meet the Navy's requirements for sea-based ballistic
missile defense, aswell astraditional surface warshipsrolesincluding defense of carrier and
expeditionary strike groups.

But the Hull/Radar Study has, according to sources, become the centerpiece of Chief of
Naval Operations Adm. Gary Roughead’ s effort to choose a capable and affordable ship to
meet the Navy’ s needs. Those same sources al so caution about an internal Pentagon debate
over the various studies.

The Hull/Radar Study has, said one source, been viewed by the Navy as the “decisiond
study” for the question of the next surface combatant.

But staffers working for Ashton Carter, the Pentagon’s top weapon buyer, reportedly
“believe theright answer will be from the sum of all the studies,” the source said.

18 7achary M. Peterson, “Navy Slated To Wrap Up Future Destroyer Hull And Radar Study,” Inside the Navy,
September 7, 2009. Materia in bracketsasin original.
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Work on the AMDR, the source added, largely is being done under directives laid out by
John Y oung, whom Carter replaced in April.

Theissue could be put to the test soon. Over the past three weeks, Navy officials have been
briefing key parties on Capitol Hill and in industry on the state of the Hull/Radar Study. No
timetable has been revealed for completion of the study, but one Pentagon source said Oct.
30, “it'sreal close” Theissues at stake are complex.

The costs to design and devel op anew hull are high, and Naval Sea Systems Command is
working to base future ships on as few hull designs as possible. Hull choices on which to
build thenew ship arethe DDG 51 destroyer hull developed in the 1980s, and theDDG 1000
hull designed over the past decade for the new Zumwalt-class destroyers.

Thebasic DDG 51 hull isjust over 500 feet long and 67 feet wide, whilethe DDG 1000 hull
is 600 feet long with a beam of 81 feet. The characteristics of the DDG 51 hull are well
understood, while the tumblehome hull of the DDG 1000, meant to dlice through waves
rather thanride over them, has stirred controversy in some quarters. No similar hull hasbeen
constructed, and some engineers worry about potential stability problems, although Navy
designersmaintain steadfastly that extensive computer and test-tank modeling hasshownno
stability concerns.

Radar To Combat Missiles

The new radar is meant to form the basis for the next-generation combat system, intended
from the outset to combat ballistic missiles.

Northrop Grumman, Lockheed Martin and Raytheon each were awarded $9.9 million
contractson June 26 to conduct concept stud-iesfor the AMDR, but those agreementsexpire
in December. For thework’ snext phase, the Navy on Oct. 26 posted a notice of itsintent to
solicit up to three technology development contracts for the AMDR.

The notice, posted on the Federal Business Opportunities Web site, calls the effort a“full
and open competition,” but Navy and industry sources said the three original contractors
would likely each receive arequest for pro-posal for the new contract.

Thenew radar system isadual-band radar system, including S-band and X-band radars and
their Radar Suite Controller (RSC). The S-band AMDR-S is to provide volume search,
tracking, BMD discrimination and missile communications. The AMDR-X will provide
horizon search, precision tracking, missile communication and terminal illumination.

The new solicitation announced Oct. 26 will cover the RSC and the AMDR-S radar.

The Hull/Radar Study’s decision to move away from the big, nuclear cruiser—dubbed
CGNX—was based on areassessment of the threat, said one source briefed by the Navy.

“They can't afford it, nor do they think they need it,” the Capitol Hill source said. “They
don’t think the scenarios on which the big cruiser was the answer are realistic.” Those
scenarios, the source said, envisioned “very large-sized raids of incoming missiles,” athreat
now considered less likely.

Thepotentia pricetag for such a ship—which would bethe biggest surfacewarship built by
theU.S. Navy since World War |1—isal so exceptionally daunting, with unofficial estimates
running as high as $7 billion a copy, or nearly the price of an aircraft carrier.
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The study so far is “strictly an anaytical effort,” the source said, with “no conclusions or
recommendations yet.” As to which hull would get the go-ahead nod, ancther source
re-ported the study concluded that the “DDG 51 couldn’t provide the power and cooling”
capacity for alarge and sensitive radar.

But the Capitol Hill source said that “both shipsare equally in the running, although | think
they' re steering themsel vestoward the DDG 51. It’ s cheaper and no less capableinanumber
of dimensons—detection, intercept capability, combat system. And it's considered less
technically risky.”*®

Given constraints on future Navy budgets, it might be difficult for the Navy to finance, more or
less simultaneously, the devel opment and procurement of both a destroyer with an improved radar
and the Navy’s planned CG(X) cruiser (thefirst ship of which is to be procured around FY 2017).
This raises a question as to whether the Navy now wants to terminate the CG(X) program and
procure a destroyer with an improved radar in lieu of the CG(X). If so, then the question of
whether to procure a DDG-51-based destroyer or a DDG-1000-based destroyer starting in

FY 2012 would take on much greater significancein terms of its potential impact on Navy
capabilities and funding requirements, and on the surface combatant industrial base, especially
Navy surface ship radar makers and combat system manufacturers.

For additional information on potential DDG-51 and DDG-1000 design variants, including
variants with an improved radar, see Appendix D.

Rationale For Navy’s Shift in Destroyer-Procurement Plans

The Navy announced its desire to end DDG-1000 procurement and restart DDG-51 procurement
at aJuly 31, 2008, hearing before the Seapower and Expeditionary Forces subcommittee of the
House Armed Services Committee. (For the Navy’s prepared statement for the hearing, see
Appendix B.) In testimony at that hearing and subsequent hearings, and in other remarks since
July 2008, Navy officials have stated that they decided to propose ending DDG-1000
procurement and restarting DDG-51 procurement because of a reassessment of threats that Navy
forces arelikely to facein coming years. As aresult of this reassessment, Navy officials have
stated, the service wants destroyer procurement over the next several years to emphasize three
mission capabilities — area-defense AAW, BMD, and open-ocean ASW. Navy officials have also
stated that they want to maximize the number of destroyers that can be procured over the next
several years within budget constraints. Navy officials state that DDG-51s can provide the area-
defense AAW, BMD, and open-ocean ASW capabilities that the Navy wants to emphasize, and
that while the DDG-1000 design could also be configured to provide these capabilities, the Navy
could procure more DDG-51s than DDG-1000s over the next several years for the same total
amount of funding. In addition, the Navy no longer appears committed to the idea of reusing the
DDG-1000 hull as the basis for the Navy's planned CG(X) cruiser. If the Navy had remained
committed to that idea, it might have served as areason for continuing DDG-1000 procurement.

A May 11, 2009, letter from Admiral Gary Roughead, the Chief of Naval Operations, to Senator
Edward Kennedy, the chairman of the Seapower subcommittee of the House Armed Services
Committee, stated:

' Christopher P. Cavas, “Next-Generation U.S. Warship Could Be Taking Shape,” Defense News, November 2, 2009:
18, 20.
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In response to your letter of October 24, 2008 concerning the Navy’'s Long-Range
Shipbuilding Plan and the decision to truncatethe DDG-1000 program, | stated in my letter
on January 5, 2009 that | would providethe cost estimates comparisons you requested when
they were devel oped in conjunction with the Fiscal Year (FY) 2010 Budget.

Specifically, you requested acomparison of “ Acquisition Costsfor DDG-51sand Modified
DDG-1000s" with design specifications for the Modified DDg-1000 reflecting nominally
equal capability. Table 1 providesacomparison of acquisition cost of Fiscal Y ear 2010 ship
and average follow ship for a DDG-51 and Modified DDG-1000 based on a multi-hull
procurement in constant FY 10 dollars. The cost of 10 additional DDG-51sislessthan a7
ship class of DDG-1000s.

Table I.[In Navy letter to Congress] Acquisition Costs for DDG-5Is and Modified
DDG-1000s

(Costs in CY2010 $B)

Total FY |1 and Avg Follow (FY11-

FYI0 Out 16)
DDG-1000
RDT&E 0.14 1.76 —
SCN 2.73 2.55
Total 2.87
DDG 51
RDT&E 0.01 0.15 —
SCN 2.24 1.90
Total 225

* Acquisition costs reflect Rough Order of Magnitude (ROM) estimates which reflect
uncertainty in some categories of cost (e.g., amount of software reuse). The acquisition
costs do not reflect the recent DDG 1000/DDG 51 swap agreement.

It isimportant to discuss the assumptions used in formulating Table 1. Specifically:

e Advanced Gun Systems and associated magazines in the current DDG-1000 design
deleted and additional missile-launch tubesinstalled in their place.

e  Ship and missile modifications as needed for the ship to successfully employ SM-2,
SM-3, and SM-6 missiles and otherwise give the ship a Ballistic Missile Defense
(BMD) and are-defense AAW capability not lessthan that of Flight 11A DDG-51 with
Advanced Capahility 12.

e  Theprimary system differences between the DDG-51 and DDG-1000 shipswithrespect
to ASW arethe bow mounted sonars, the Periscope Detection Radar (PDR) planned for
DDG-1000, and the DDG-1000’ s planned |ower ship self noise characteristics. Thereis
aknown performance differenceat the sensor level between the hull mounted sonarson
the DDG-51 and DDG-1000 ships due to physical size and source level differences
between the ships. The DDG-51 hasdightly better performance, but when factoringthe
PDR and quieter self noise characteristics, the DDG-1000 could be expected to perform
as well as, or possibly better than the DDG-51 under certain scenarios and acoustic
conditions. At the campaign level when the ship is utilized in fleet ASW tactics in
conjunction with other ship and air assets the magnitude of the performance difference
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is unclear. Due to the probability that the difference in performance levels at the
campaign level would below, | will forgo the detailed analysisand assessthe two ships
as equal in this area without modification.

The 10 additiona DDG-51swould join an existing fleet force structure of 22 CGs and 62
DDGs. These follow-on DDG-51s build on a common hull and stable combat system
configuration incorporating advanced Integrated Air and Missile Defense (IAMD) and Anti
Submarine Warfare suite optimized for blue water sea base defense. Besides the
enhancements required to gain IAMD capability in DDG-1000, the technical risk and
acquisition costsassociated with DDG-1000 arenot aswel | defined asthe known cost for the
DDG-51 hull and combat system. Therefore, the additional capacity and capability gained
through continuation of DDG-51swith lower technical risk and defined cost, couplewiththe
risks associated with the DDG-1000 make the restart of the DDG-51 line the preferred
choice for affordable warfighting capability and capacity.

Table2 providesdatafor your request to compare“Annual O & SCostsfor aDDG-51anda
Modified DDG-1000" in constant FY 10 dollars. Although DDG-1000 requires a smaller
crew, comparing the individual element of manning costs between the two ships can be
misleading. DDG-1000 was ableto decreaseits crew size through increased automation and
by growing shore support primarily to complete maintenance traditionally performed by
ship’s company. Navy is committee to increasing the shore infrastructure to perform this
maintenance however; those added maintenance costs generally negatethe savingsgenerated
by the smaller crew size.

Table 2. [In Navy Letter to Congress] Annual O & S Costs for a DDG-51 and a
Modified DDG-1000

(Average O&S/Ship/Year in CY10 $M)

Cost Element Modified DDG- Difference (DDG-
DDG-51 1000 51 - DDG-1000)

Operating (steaming), assuming crude [oil] cost of:

$50 per barrel $6.07 $8.42 $(2.35)
$100 per barrel $12.14 $16.84 $4.70)
$150 per barrel $18.20 $25.26 $(7.05)
Maintenance $20.39 $33.39 $(13.00)
Manpower* $37.34 $17.32 $20.02
Total, Assuming crude oil cost of:
$50 per barrel $63.80 $59.13 $4.67
$100 per barrel $69.87 $67.55 $2.32
$150 per barrel $75.93 $75.97 $(0.04)
Total Crew Size 254 Enlisted, 25 108 Enlisted, 15

Officers Officers

* Does not account for increased ashore maintenance costs associated with DDG-1000s decreased crew size

Assumptions used in compiling Table 2 included:

e All costsare expressed in constant FY 2010 dollars
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o Reflects average annual cost per ship, calculated on a 35 year service life basis.
Includes periodic depot maintenance and fact of life upgrades.

e Annual Fuel Usagerate of 87,373 barrels for DDG-51 and 121,233 barrels for DDG-
1000

e Crew Sizeisbased on the following manning documents:

e DDG-51FLTIIA Part 3(DDG 91—-DDG 102) Final Ship Manpower Document, 9
April 2007

e DDG-1000 Program Preliminary Ship Manpower Document, DCDRL-C.12Rev b,
Attachment 2, 31 August 2007

e Threeadditiona crew members added to each ship class for BMD

e Reduced manning benefitsare best realized over alarge classof shipssuchasLCS
with 55 ships.

In my roleas Chief of Naval Operations, | will continueto devel op a shipbuilding program
which provides affordable combat capability in sufficient capacity to maintain our position
asthedominant naval power intheworld. For lesscost andrisk, truncating DDG-1000 and
building additional DDG-51sis the clearest path to that end.

Thank you for your continued interest in our shipbuilding program and for your unwavering
support of our Navy. If | can be of any further assistance, please let me know.

Issues for Congress

Potential issues for Congress for FY 2010 include the following:

e Whether the Navy now wants to terminate the CG(X) program and procure a
destroyer with animproved radar in lieu of the CG(X).

e The comparative costs, technical risks, resulting capabilities, and industrial-base
implications (especially for Navy surface ship radar makers and combat system
manufacturers) of procuring modified DDG-51s or modified DDG-1000s in
FY 2012 and beyond, particularly if the ships are to be procured not simply until
the advent of the CG(X), but in lieu of the CG(X).*

o Whether to approve, rgect, or modify the Administration’s request for FY 2010
procurement funding to compl ete the procurement cost of the third DDG-1000
and to cover cost growth on thefirst two DDG-1000s.

20| etter dated May 11, 2009 from Admiral Gary Roughead to Senator Edward Kennedy, posted on InsideDefense.com
(subscription required) on June 26, 2009.

2 |n assessing this issue, Congress may consider the May 11, 2009, |etter reprinted above, as well astheinformation
presented in Appendix C and Appendix D.
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o Whether to approve, rgect, or modify the Administration’s request for FY 2010
procurement and advance procurement funding to procure a DDG-51 in FY 2010
and to support the procurement of two more DDG-51sin FY2011.

o Whether to direct the Navy to build the second and third DDG-1000s to a design
featuring additional missile-launch tubes in the place of the current DDG-1000
design’s Advanced Gun Systems (AGSs).

o Whether to provide direction to the Navy regarding destroyers to be procured in
FY 2012 and beyond.

FY2010 Legislative Activity

Summary of Action on Funding Request
Table 3 summarizes action on FY 2010 funding requests for the DDG-1000 and DDG-51
programs.

Table 3. Summary of Action on FY2010 Funding Request

Millions of dollars

Authorization Appropriation
Item Request HASC SASC conference HAC SAC conference
Procurement funding
Procurement of third 1,0842 11,0842 1,084.2 1,0842 10732 1,393.8
DDG-1000 in FY2010
Cost growth on first 309.6 159.6 309.6 309.6 309.6 0:
two DDG-1000s
Procurement of one 1,912.3 1,912.3 19123 1,912.3 1,912.3  3,650.00
DDG-51 in FY2010
Advance procurement 3290 429.0 3290 3290 3290 3290
funding for two DD G-
51sin FY201 1
Research and development funding
DDG-1000 program 539.1 539.1 539.1 539.1 539.1 526.5

Sources: Bill language, committee reports, and conference reports. HASC is House Armed Services
Committee; SASC is Senate Armed Services Committee,; HAC is House Appropriations Committee,; SAC is
Senate Appropriations Committee.

a. The SAC report recommends transferring the $309.6 million requested for cost growth on the first two
DDG-1000s to the line item for procurement of the third DDG-1000.

b. The SAC report recommends funding for the procurement of two DDG-51s.

2 |n considering this option, potential factors to consider include cost of conducting the necessary ship redesign work,
the impact on the ships' procurement cost, the operationa impact of the resulting improvement in the ships' area-
defense AAW, ASW, and strike capabilities (by being able to store and fire additional SM-2 AAW missiles, anti-
submarine rockets [ASROCS], and Tomahawk land-attack cruise missiles), and the operational impact of the resulting
reduction in the ships' naval surface fire support (NSFS) capabilities.
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FY2010 Defense Authorization Act (H.R. 2647/P.L. 111-84)

House

In addition to the funding recommendations noted in Table 3, Section 125 of H.R. 2647 as
reported by the House Armed Services Committee (H.Rept. 111-166 of June 18, 2009) would
authorize a multiyear procurement (MY P) arrangement for the procurement of DDG-51s
beginning in FY2010.

The committee's report states: “The committee supports the re-start of the DDG 51 class and
believes that a minimum of two of these vessels should be requested per year.” (Page 72). The
report also states:

The committee notes that the Secretary of Defense has decided to truncate the DDG 1000
program to three ships and restart the Burke class destroyer (DDG 51) program. The
committee agrees with this decision and understands the agreement reached between the
Department and the prime shipbuilding contractorsfor construction of thethree DDG 1000
shipsandthere-start of thefirst three DDG 51 shipswill ensureindustrial stability at both of
the surface combatant construction shipyardswhilethe Department plansfor future surface
combatant capability and force structure. (Pages 72-73)

Thereport also states:
Surface combatants

The committee will closely monitor the costs to complete the DDG 1000 class. The
committee is encouraged by the robustness of design completion prior to the start of
fabrication of thefirst ship. The committee expectsthe extraeffort to complete design prior
tothestart of construction and the significant investment in infrastructure at the construction
yard will set a new standard for first of class vesselsin meeting target cost. However, the
committee notes that approximately $1.5 billion in research and development efforts still
need to be completed to realize the full combat capability of the ship.

The committee supports the re-start of procurement of DDG 51 class destroyers. The
committee supports the views of the Chief of Naval Operations that these vessels are
required to counter emerging ballistic missile threats and for the conduct of deep ocean
antisubmarine warfare. Therefore, the committee includesin titlel of this Act, aprovision
that would authorize the Secretary of the Navy to enter into a multi-year procurement
contract for additional DDG 51 destroyers. (Page 76)

Senate

In addition to the funding recommendations noted in Table 3, Section 113 of the FY 2010 defense
authorization bill (S. 1390) as reported by the Senate Armed Services Committee (S.Rept. 111-35
of July 2, 2009) would, among other things, prohibit the Navy from obligating or expending
funds for surface combatants procured in FY 2012 or subsequent years until certain conditions are
met. Thetext of Section 113 is asfollows:

SEC. 113. PROCUREMENT PROGRAMS FOR FUTURE NAVAL SURFACE
COMBATANTS.
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(@) Limitation on Availability of Funds Pending Reports About Surface Combatant
Shipbuilding Programs- The Secretary of the Navy may not obligate or expend fundsfor the
congtruction of, or advanced procurement of materials for, a surface combatant to be
constructed after fiscal year 2011 until the Secretary has submitted to Congress each of the
following:

(1) An acquisition strategy for such surface combatants that has been approved by the
Department of Defense.

(2) Theresults of reviews by the Joint Requirements Oversight Council for an Acquisition
Category | program that supports the need for an acquisition strategy to procure surface
combatants after fiscal year 2011.

(3) A verification by an independent review panel convened by the Secretary of Defensethat,
in eval uating the shipbuilding program concerned, the Secretary of theNavy considered each
of the following:

(A) Modeling and simulation, including war gaming conclusions regarding combat
effectiveness for the selected ship platforms as compared to other reasonable dternative
approaches.

(B) Assessments of platform operational availability.
(C) Life cycle costs from vessel manning level s to accomplish missions.

(4) An intelligence anaysis reflecting a coordinated threat assessment of the Defense
Intelligence Agency that provides the basis for deriving the mix of platforms in the
shipbuilding program concerned when compared with the surface combatants in the 2009
shipbuilding plan.

(5) Thedifferencesin cost and schedul e arising from the need to accommaodate new sensors
and weapons in future surface combatants to counter the future threats referred to in
paragraph (4) when compared with the cost and schedule arisng from the need to
accommodate sensors and weapons on surface combatants as contemplated by the 2009
shipbuilding plan for the vessel's concerned.

(6) A verification by the commanders of the combatant commands that the shipbuilding
program for the vessel s concerned woul d be preferabl eto the surface combatantsincludedin
the 2009 shipbuilding plan for the vessels concerned in meeting al of their future mission
requirements.

(7) A joint review by the Navy and the Missile Defense Agency setting forth additional
requirementsfor investment in Aegisballistic missile defense (BMD) beyond the number of
DDG-51 and CG-47 vessdl s planned to be equi pped for thismission areain the budget of the
President for fiscal year 2010 (as submitted to Congress pursuant to section 1105 of title 31,
United States Code).

(b) Future Surface Combatant Acquisition Strategy- Not later than the date upon which
President submits to Congress the budget for fiscal year 2012 (as so submitted), the
Secretary of the Navy shall submit to the congressiona defense committeesaplantoprovide
for full and open competition on the combat systemsfor surface combatants proposedinthe
future-years defense program submitted to Congress under section 221 of title 10, United
States Code, together with such budget. The plan shall include specifics on theintent of the
Navy to satisfy criteri