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Capacity 
L/ - Navy Analysis 

I 

Measured in thousands of direct labor man 
(work) years--DLMYs 
Based on 8-hour shift, 5-day week 
- shipyards generally work at least 2 shifts 

Predicted Capacity 'Predicted Use 
- Annual budgeted (scheduled) workload 2001 
- Selected year is FY 2001 



Navy Capacity (cant.) 

Maximum capacity--No surplus remaining 
- projected workload remains as assigned 
- max hiring, max training, max equipment 
- no major MILCON not programmed 
- no significant increase in overhead/rates 
- must meet current commitments 

Maximum capacity somewhat theoretical 

Excess Capacity = Maximum - Predicted 



I 
I 

62 procured by Navy 
- 4 not yet delivered, 2 inactivated 
- Flight 1 (31 boats): -15-year nuclear cores 
- Flight I1 (31 boats): -30-year cores 
- - 
liefueling complete/in prog: 2/ 1 boats 
In cue: 14 boats 
- 6 PNSY, 4 NNSY, 4 PHNSY 
- other 14 budgeted for inac/defueling 

FY 2005 last sked refueling in a NSY 



Naval Shipyard Drydocks: 
SSN-688 Refueling Capabilities 

Shipyard 

Norfolk 

Portsmouth 

Puget Sound 

Pearl Harbor 

Total Drydocks 

* 
Does not include carrier drydocks 

Facilitized for 
Defueling Only 

Facilitized for 
Refueling 

(in progress) 

Refueling 
~ ~ t i o n s *  





DLMY X 1000 
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NAVY CATEGORIES 

Iiighligl~ted categories ha~ le  irlstallstions Do11 113s t-ccor~~r~lc~~rled for closure or rralignnient or Conirnission has added for further 
consitlc~.ation for closure or rc:~Iignntcr~t. 



Naval Shipyard, Norfollc Detacllment, Pililadelpllia, PA 

DOD RECOMMENDATION: Cliange the reconinlendation of the 1991 Commission 
relating to the closure of the Philadelphia Naval Shipyard (199 1 Commission Report, at page 
5-28) to dclcte "and preservation" (line 5) a11d "for emergent requirernents" (lines 6-7). 

CRITERIA 

MILITARY VALUE 

FORCE STRUCTURE 

ONE-TIME COSTS ($ M) 

PIIILADELPIIIA, I'A (IW) 
I 

N/A 

No impact 

ANNUAL SAVINGS ($ M) 

RETURN ON INVESTMENT 

NET PRESENT VALUE 

11 PERSONNEL REALIGNED (MIL I CIV) I N/ A 11 

.032 4 

8.78 

1996 (Immediate) 

134.7 
RASE OPERATING BUDGET ($ M) 

PERSONNEL ELIMINATED (MIL, / CIV) 

ECONOMIC IMPACT ( B M C  95 / CUM) O%lO% 
ENVIRONMENTAL No Impact . 1 

N/A 

N/A 



Naval Shipyard, Norfolk Detachment, 
Philadelphia, PA 

Cost to maintain drydoclcs 
- $8.777M annually 

Decreased need for drydoclcs 
- Carrier drydocks at Norfolk Naval Shipyard 

and Newport News Shipbuilding 

Supports community reuse 



Supervisors of Sl~ipbuiltling, Conversion, and Repair 

DOD RECOMMENDATION: Disestablish SUPSHIP Long Beach, CA. Relocate certain functions, personnel, and equipment to SUPSfIIP 
San Diego, CA. 

CORlhlISSION ALTERNATIVE RECOMMENDATION: Close SUPSIIIP San Francisco, CA. 

I 
PERSONNEL ELIMINATED (MIL / CIV) 1 





Supervisor of Sllipbuilding, Conversion 
and Repair, San Francisco 

Removed for reasons of economic impact 

Decreasing worltload 
- Due to closure of Bay Area homeports 

- Planned for transfer to detachment status 



Naval Unde~=sea Warfare Center 
ICeyport, WA 

DOD RECOMMENDATION: Realign Naval Undersea Warfare Center, Keyport, WA by 
moving its ships' combat systems refurbishlnent depot maintenance and general industrial 
workload to Naval Shipyard, Puget Sound, Bremerton, WA. 

CRITEKIA 

MILITARY VALUE 

FORCE STRUCTURE 

ONE-TIME COSTS ($ M) 

ANNUAL SAVINGS ($ M) 
RETURN ON INVESTMENT 

NET PRESENT VALUE 

BASE OPERATING BUDGET ($ M) 

PERSONNEL ELIMINATED (MIL 1 CIV) 
PERSONNEL REALIGNED (MIL / CIV) 

ECONOMIC IMPACT (BRAC 95 / CUM) 

ENVIRONMENTAL 

NUIVC KEYI'ORT, WA (11) 

2 o f 4  

N/ A 

2.1 

2.1 

1998 (1 year) 

29.7 

35.5 

0 I 2 8  
0 1 8 7  

0.1 % decrease 1 7.3% increase 

None 
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Excess Direct Labor Man Years X 1000 





Navy Capacity 

Maximum capacity--No surplus remaining 
- projected worltload remains as assigned 

- max hiring, rnax training, max equipmel~t 

- no major MILCON not programmed 

- no sigl~ifical~t increase in overhead/rates 

- must meet current commitments 

Excess Capacity = Maximum - Predicted 
(Scheduled) 



Direct Labor Man Years X 1000 



Direct  L a b o r  M a n  Years X 1000 
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1993 1995 

Total Long Beach Portsmouth Total Long Beach Port srnou t 11 

Drydocks 

Production Workload 

Costs & panpower 

Environment & 

Encroachment 

27.8 

30.4 

8.9 

9.4 

Strategic F'actoks 

Crews of Customer 

Ships 

Quality of Life 

Operating Factors 

Contingency 

Total 

4.8 

2.8 

15.7 

5.9 

0.1 

41.2 

3.6 

8.2 

8.1 

(Locat ion) 

3.5 

18.2 

11.3 

0.7 

100.0 

5.1 

3.3 

3.3 

3.2 

0.8 

100.0 

4.3 

3.5 

14. 9 

6.6 

0.3 

47.8 

31.5 

29.6 

14.1 

9.2 

3.8 

1.6 

1.8 

2.5 

0.6 

38.0 

4.1 

1.6 

2.7 

2.5 

0.6 

37.8 

9.3 

9.3 

4.0 

5.2 

4.5 

9.0 
- 

6.0 

7.0 



Naval Sllipyards 

DOI) RECOMMENDATION: Close Naval Shipyard Long Beach, CA, except rctain sonar-dome GOCO and necessary housing. Workload 
transfers primarily to private sector. 

CRITERIA 
I 

MILITARY VALUE ' 

FORCE STRUCTURE 

ONE-TIME COSTS ($ M) 
ANNUAL SAVINGS ($ M) 

RETURN ON INVESTMENT 

LONG BEACI-I, CA (C) 

4138.0 

N/ A 

74.5 

130.6 

1997 (Immediate) 
NET PRESENT VALUE 

BASE OPERATING BUDGET ($ M) 
1.95 Billion 

63.7 

PERSONNEL ELIMINATED (MIL / CIV) 
PERSONNEL REALIGNED (MIL / CIV) 

ECONOMIC IMPACT (BRAC 95 / CUM) 

ENVIRONMENTAL 

26 13,208 

237 / 235 

-0.3% I - 0 .4% 

No Significant Issiies 



1 closure costs I 
added 
Closure costs $156.35M 
increased, 
MDR delta 
eliminated 
Closure costs $156.35M 

/ increased, I 
MDR delta 
eliminated, 

/ Discount rate 1 
1 increased 

One-time costs do not reflect all costs to close. $203.2~-O&M costs added in COBRA mission 
costs. 



ISSUES 
Long Beach Naval Sllipyard 

Nuclear 
Capacity 

ISSUE 

Nuclear and 
Total Excess 

Nuclear work could only be performed at 
nuclear-capable shipyards. Conventional at 
either rluclear or conventional yards. 

DoD POSITION 

Though DoD conlputcd nuclear excess 
capacity, it was not used in configuration 
analysis. Total excess is the relevant measure. 

- - - 

Much of the workload depicted as 
nuclear can be accomplished at a 
conventional yard. 

COMMUNITY POSITION 

Closure of Long Beach reduces less 

R&A STAFF FINDINGS 

excess capacity than any other shipyard. 

-- -- - 

All work classified as nuclear docs not 
require nuclear-trained personnel, 
esp;ciayy for nucle 

n - CJ r < # @ # t r l <  r r  

DoD's calculations of nuclear and 
total excess did not consider private 
sector capacity, but implicitly relies on 
the private sector to absorb Long 
Beach work. 

Carrier-Capable 
Drydock 

Continuing decreases in force structure 
eliminate the need to~retain the capacity to 
drydock large deck naval vessels for emergent 
requirements, beyond what is available in the 
private sector. 

There has been no cltange in the numbers 
of large Pacific Fleet ships that require 
access to a large graving dock, nor is 
there any scheduled reduction in these 

There have not been, nor are there 
projected to be, significant changes in 
the numbers of large deck vessels in 
the Pacific Fleet. 

I I shift homeports. 

ship numbers. Only Long Beach and 
Puget have CVN-capable dry-docks on 
West Coast. 

Large-decked ships can be 
accommodated in Puget and Pearl, 
although DON incurs a $20h/l cost to 

Carrier 
IIomeport 

An operational issue outside of base closure. 
North Island homeport is most economical 

option. NG/,YY [jfi...,f$' S~ 8,  

, 3 i-,r/4 @ NL 

GAO questioned DON numbers. 
Conln~unity Numbers: 388.4M to 
homeport 3 CVNs in NI; 99.9M to 
homeport in 1,D. 

Annual operating costs not fully 
considered. Opportunity cost to DON 
for closure of NAVSTA and NSY. 
GAO caveated estimate of 1 -time 
costs: $343M at Long Beach. 



Long Beach Naval Shipyard 
(continued) 

ISSUE 

Cost to Close 

- 

COMMIJNITY POSITION Don POSITION 

COBRA estimate $74.5M 

Econoinic 
Criteria 

- 

$433.2M Shipyard Budget Submission 

No formal threshold established. 

$2GM/yr. An~lual Federal Employment 
Compensation Act (FECA) costs to DON 

Navy applied inconsistent economic 
criteria. 

~ R&A STAFF FINDINGS 

Cost to DON will be higher than costs 
noted in COBRA. 

-0.3% BRAC 951-0.4% curnulativc in 
a large metropolitan statistical area. 
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Long Beach Carrier Homeporting 
Long peach j r f l p  Navy 

1 1 ;$ a i d i f  4 .  i) 

DON plan+FECA exceeds FECA costs accrue to 
costs of LBNSY executing DON regardless of 
same work LBNSY status 

$20M cost to shift $20M is an average across 
homeport for availabilities all homeports and should 
over six months be applied to LBNSY 
1991 GAO study indicates Costs to DON will be 
costs -same for LBNSY reduced because work will 
and San Diego pvt sector be performed in homeport 

1 -,.vl' 1. , { IA@$~ 

Depot capabilities to be hom kill reduce need for 
replicated at NAS NI replication 
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Naval Sn~pyara NUK I I 
I -- (SOOO) I 

I 
* I 

' PORTS NORVA 1 LBEACHI PUGET 1 PEARL 1 TOTAL 
1990 1 6, I I I (33,351) 22,308 I (26,982) (44,961)/ (76,875) 
1991 1 (13,918) (38,524) 20,746 / (46,272)i (46,018)/ (123,986) 
1992 ( (52,189)) (33,736)j (1,351)1 (1 17,391)/ (49,275)i (253,942) 
1993 1 (73.826)/ (52,152)l 596 / (22,907)i (33,081)/ (181,370) 
1994 1 (57,654)l (12,527)i 673 

I I j 

53,314 / (2,701)1 (18.895) 
I I 

-A L- 1 
I 

I I Naval Shipyard AOR 1 I I I 

I 
I I I / 

I 
I 

I ($000) I 

1 PORTS I NORVA 1 LBEACH 1 PUGET 1 PEARL I TOTAL 
1990 (22,Il l) i  (82,803)1 47,320 , (75,850)l (99,302)( (232,746) 
1991 (22,714)l (53,349)i 64,632 1 (56,234)l (48,059)/ (1 15,724) 
1992 1 (81,544)l (91,813)l 66,233 1 (213,325)l (98,134)/ (418,583) 
1993 1 (128,376)l (95,194)i 2,197 1 (1 79,998)/ (83,456)i (484,827) 
1994 / (1 86,030)/ (1 08,357)/ 3,729 1 (1 33,935)/ (86,156)/ (51 0,749) 

I I 1 I I 
I I I I I I 



Naval Sllipyards 

COhlh.1ISSION ALTERNATIVE RECOMMENDATION: Close Naval Shipyard Portsmouth, ME. 

I I CRITERIA PORTSMOUTII, RIE (*) I 
11 MILITARY VALUE I 5137.8 11 

-- - - 

11 BASE OPERATING BUDGET (5 kl) 

FORCE STRUCTURE 

ONE-TIME COSTS ($ M) 

ANNUAL SAVINGS ($ M) 

RETURN ON INVESTMENT 

NET PRESENT VALUE 

Attack submarine reductions 

100.8 

149.9 

1998 (Immediate) 

2.3 Billion 

PERSONNEL ELIMINATED (MIL / CIV) 
PERSONNEL REALIGNED (MIL / CIV) 

ECONOMIC IMPACT (BRAC 95 1 CUM) 

ENVIRONMENTAL 

77 13,613 

80 / 337 

-5.2% I -5.2% 

No Significant Issues 



ISSUES 
Ports~noatll Naval Sllipyard 

Need to examine specifics (e.g. drydock 
schedules). 

ISSUE 

Maximum Potential Same process as in 1993. Validated by 
Capacity 

Overstates sustainable capacity. 

DoD POSITION 

SSN-688 Maintenance 

Drydock #3 at NORVA most likely 
candidate for further facilitization. 60-40 
split could be violated. 

Drydock Scl~edules 

Nuclear Capacity 

COMRIUNITY POSITION 

replacenlent submarine. I Size & nature of future sub fleet 
uncertain. National & political 
pressures affecting introduction of 

R&A STAFF FIN1)INGS 

S a n e  as DoD. Force structure plan before tlie 
Commission includes 45-55 attack 
submarines. 

I Ieel-Toe scheduling unacceptable due 
to high risk, notional drydock time for 
688 ERO never achieved. 

All work classified as nuclear does not 
require nuclear-trained personnel, 
especially for nuclear surface ships. 

S a ~ n e  as DoD. 

Nuclear work could only be performed 
at nuclear-capable shipyards. 
Conventional at either nuclear or 
conventional yards. 

Nuclear and Total 
Excess 

Same as DoD. 

DoD's calculations of nuclear and total 
excess did not consider private sector 
capacity. 

Though DoD computed nuclear excess 
capacity, it was not used in 
configuration analysis. Total excess is 
the relevant measure. 

Private Sector 
Capacity 

S a n e  as Don.  

History of rehelings in private yards. . 
Other types of nuclear availabilities have 
been performed. 

Not dependable. Not responsive to 
tight schedules. Costs to facilitize and 
perform work higher. 

Same as Don.  

Curnula tive Econoniic 
Impact 

No position. Loss of 4,676 direct jobs at 
Portsmouth combined with closings 
@ Bath & previous Portsmouth 
downsizing has cost ME & NII 
32,235 jobs. Reuse in direct 
cotnpetitio~~ with Pease AFB. 

Cumulative economic inlpact of 5.2% 























t 
Slide F-1 
Alex introduces topic and analyst. 

Slide F-2 
In the analysis of Naval Shipyards, capacity is an important topic. Some confision 
has arisen over the capacity numbers, and I would like to clarify the issue before 
we proceed. 

The Navy used total excess capacity in their analysis. It is represented here by the 
white bars. (Excess capacity is expressed in thousands direct labor man years. On 
this slide, the Navy requirement is represented by the zero line. From left to right, 
total excess capacity is depicted for the scenarios in which the shipyards listed 
below the bar close.) 

The proposed Navy scenario in which Long Beach closes directs approximately 
40% of the Long Beach workload to the private sector. This effectively reduces 
the Navy outyear workload requirements. The DON did not account for this, 
instead assuming that all of the Long Beach work was assumed by other Naval 
Ship yards. 

R&A staff has estimated the changes to total excess capacity in those scenarios 
which entail closure of Long Beach. They are presented here in black. 

Slide F-3 
This slide is unchanged since the Adds Hearing, and has been the subject of 
considerable discussion. DON and the Portsmouth community have pointed out 
that the Navy only broke out nuclear capacity in order to prevent reducing their 
organic nuclear capacity below acceptable levels. 

Staff broke out nuclear and conventional capacity in order to point out the 
difference in philosophy the Navy has regarding nuclear and conventional work. 

Slide F-4 
This slide presents the DOD recommendation to close Long Beach Naval 
Shipyard and the standard figures regarding that recommendation. 

20-year COBRA savings for the shipyard are quite large. This is a reflection of the 
large numbers (relative to other Navy activities) of civilian employees. With 



shipyards, it is very difficult to come up with a closure scenario that is not 
supported by COBRA. 

Slide F-5 and F-6 
These slides represent the issues we're prepared to discuss with respect to Long 
Beach. 

Nuclear Capacity: Read comments. Note that the Navy considers it most efficient 
to perform nuclear work in a nuclear-capable shipyard, but it can be and has been 
done elsewhere, though this is usually emergent work. 

Carrier Capable Drydock: Read comments. Note that emergent nuclear work can 
be performed in the Drydock 1, and the dock can hold a CVN, but Navy does not 
schedule nuclear work to be performed there. 

Carrier Homeporting: Read comments. Note that affordability of housing in Long 
Beach can be a problem for enlisted men. 

Cost to Close: Read comments. For R&A Findings note: Cost to close will be 
higher than noted in COBRA because environmental costs are not included. 

Slide F-7 
This slide presents the Commission Alternative to close Portsmouth Naval 
Shipyard and the standard figures regarding that option. 

Community has pointed out that, though the savings are attractive, they stem 
primarily from the elimination of personnel and facilities. Consequently, the larger 
the activity, the larger the savings. The community documentation indicates a 20- 
year NPV of approximately $1 .OM. 

Note: 1615 positions eliminated with no salary savings. 

Slide F-8 
SSN-688 Maintenance: Read comments. 

Drydock Schedules: Read comments, refer to schedule NBU-42. 

Private Sector: Read comments. 



Cumulative Economic Impact: Read comments. 

Slide F-9 & F-10 
This completes the closure of Philadelphia Naval Shipyard, and will facilitate 
community reuse. 

Slide F-1 1 
This slide presents the standard information regarding the Supervisors of 
Shipbuilding, Conversion and Repair. The mission of SUPSHIPs is to oversee 
private shipyard work being conducted for the navy, whether it is new 
construction or ship maintenance. With the closure of Navy homeports in both 
Long Beach and the Bay Area, the SUPSHIPs in those areas have seen a 
considerable decrease in workload. The Navy has recommended SUPSHIP Long 
Beach for closure. SUPSHIP San Francisco was removed by the Secretary of the 
Navy for economic impact reasons, and added for consideration by the 
Commission on May 10th. 

Address slides F- 1211 3. 

Slide F-14 & 15 
This slide presents the standard information regarding the Naval Undersea 
Warfare Center in Keyport, Washington. The mission of NUWC Keyport is to 
provide test, evaluation, in-service engineering, maintenance and industrial base 
support for undersea warfare systems. A substantial portion of the industrial 
workload at NUWC Keyport can easily be assumed by Puget Sound Naval 
Shipyard. Doing so will allow NUWC to consolidate its operations onto 
government property. (Currently, they have leased storage.) This is a win-win for 
both activities. 



How much to enable a Navy nuke yard to do EROs? 
$20-50M Facilities $25M Equipment $5M Training $50-8OM Total 

How much to facilitize a Private yard to do EROs? 
EB: $50-100M for: RAEs, radiological facilities, extend RR tracks, training, equipment 
NNS: $45-55M for: refueling facility conversion, training, equipment 

How long to stand-up ERO capability at a Private Yard? 
Estimated 3 years. 

688 Refueling 
20-24 mos notional duration with 15 mos in drydock 

688 Refueling Schedule 
FY95: none FY96: 1 at Ports FY97: none FY98: none FY99: 1 at Ports 
FYOO: 1 ea. PortsNORVA FYO 1 : 1 ea. PortsfPearl FY02-05: 2 per year 

ENTERPRISE Refueling 
336 mandays assistance. 1035 mandays for specific complex job. 

Shipyard 60-40 Split 
FY91: 30.3% FY92: 20.2% FY93: 22.4% FY94: 32.3% FY95: 40.9% 
FY96: 43.7% FY97: 59.8% FY98: 65.8% FY99: 41.2% FYOO: 31.4% FY01: 37.7% 



COBRA FY96 Bud& Environment 
NSY Philly $130M $232 $45 
NSY Charleson $126 $156 $240 
NSY Mare Island $398 $250 $363 

FY96 Budget Column excludeds environmental cleanup costs which average $21 6M per 
shipyard. 



COBRA REALIGNMENT S U M Y  (COBRA ~5 .08)  - Page 112 
Data As Of 18:41 1112711994. Report Created 08:19 0210811995 

Department : US NAVY 
Option Package : NSYO PORTSMOUTH 013 
Scenario F i  Le : P:\COBRA\PRELIM\PRELIM2\PNSYOl3.CBR 
Std F c t r s  F i l e  : P:\COBRA\NQSDBOF.SFF 

S ta r t ing  Year : 1996 
F Ina l  Year : 1998 
R O I  Year : Immediate 

NPV i n  2015($K):-2,323,073 
1-Tima Cost($K): 85,273 

Net Coats ($K) Constant 
1996 - - - -  

Mi lCon 498 
Person - 230 
Overhd 5.525 
Llov I ng 64 
Miss io 571 
Othar 117 

TOTAL 6 545 -34,060 

1996 1997 1998 1999 2000 2001 -.-- -*.. ---. -. . . .--- - -. - 
POSITIONS ELIMINATED 

O f f  1 4 4 1 0 0 0 
En 1 2 0 29 0 0 0 
Civ 6 1,901 91 0 0 0 
TOT 9 1.905 161 0 0 0 

POSITIONS REALIGNED 
O f f  0 0 19 0 0 0 
En 1 0 3 58 0 0 0 

0 0 0 0 0 0 
0 3 334 0 0 0 
0 6 41 1 0 0 0 

To ta l  

Tota 1 . - - -. 

Summary: --.----- 
CLOSES NSYD PORTSUOUTH (SEP '98) I LAST WORKLOAD OCT '97 
"SUBYEPPIL FUNCTIONS TO NORFOLK NSYD 
1615 POSITIONS ELIMINATED I NO SALARY SAVINGS 
SCENARIO 013 



COBRA REALIGNYNT SUYURY (COBRA ~ 5 . 0 8 )  - Page 212 
Data AS Of 18:41 11/27/1994. Report Created 08:19 02/08/1995 

Department : US NAVY 
Option Package : HSYD PORTSMOUTH 013 
Scenario F i l e  : P: \COBRA\PRELIM\PRELIM~\PNSYO~~.CBFI  

) Std F c t r r  F i  Le : P: \COBRA\NgSDBOF.SFF 

Costs (SK) Constant Do l la rs  
1996 1997 -.-- .--. 

Mi lCon 1,070 9.507 
Person 12 7.167 
Overhd 5,568 6,701 
Mov f ng 64 21,078 
Miss io 571 0 
Other 11 7 2,512 

TOTAL 7.401 46,966 33,483 1.968 1,968 1,968 

Savings ($lo Constant Do l la rs  
1996 1997 -.-- .... 

Mi lCon 572 0 
Person 242 52.649 
Overhd 43 13,316 
Movi ng 0 3 
Miss io 0 9,680 
Other 0 5.378 

TOTAL 857 81,026 226,791 260,003 304,978 151.913 1. 

To ta l  - - - - -  
10.577 
11,957 
23.400 
39,999 

571 
7,251 

To ta l  

Beyond ..-... 
0 

395 
1,573 

0 
0 
0 

Beyond 
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D E P A R T M E N T  O F  THE N A V Y  
O F F I C E  O F  T U B  C H I E F  O F  N A V A L  O P E R I T I O h S  

W A S H l N C T O N  3 C  2 0 3 5 0  2 0 0 3  

8 ,  * E L L '  R C C E .  -3 

OPNAVINST 5450 .228  
OP-4 3 1 
Ser 00/1U500348 
12 December 1991 

OPNA V  INSTRUCTIGN 5450.228 

Frcm: Chief of Naval Operations 

11 Subj: MISSIONS OF THE NAVAL SXITYARDS 

I. -ose. To establish the mission of t!!e naval shipyards. 

2 .  -. OPNAVINST 3050.22. 

3 .  p u .  Fleet requirements are best semed by a complex of 
naval and private shipyards. Capability and capacities of  the 
total complex should be adequate ta handle projected demands f o r  
industrial servicao placed on them by the f l e e t .  Naval shipyards 
comprise a v i t a l  elanent of f l ee t  maintenanc. and mod8rnization. 
They are distinguished from other shore activities w h i c h  render 
service t o  t ! e  fleet i n  that they  have t!e industrial plant, 
enqineering talent and artisan skills rscpirad t o  overhaul, 
d,rydock, repair, and modernize warships, 

. . 
4 .  w. It is tthe mission 02 naval shipyard. to saintain, 
modernize, and provide emergency repair of naval ships a8 
directad. To a c q l i s h  this mission, it is imperativr that Navy 
retain accur to essential vaterfront arras vfiich contain uniqua 
d,ydock and vork spaces. It is also hprativr that vr quaranter 
a competitive base for ship repair and retain a skilled vork f o x 8  
which supports t!!e Navy being a knovldqeable consumer of nucl8ar 
and conventional ship construction and repair s.rvic8s. 

5. mion. Cammander, Naval Sea S y s t r u  C m  W i l l  p w q a t .  
iaplementing directives and ensurm coarpliancl. v i t h  the abov8 for 
activities under his cammand. 

'F. 5. KELSO, I1 

Distribution: 
(See next page) 



OEPARTMENT O f  THE NAVY 
O l P t C X  d t  tWC CHIS7 Q? WaVIL OCewA?lQna 

2000 mrw PSRI*C4* 
W A S Y ~ ~ O T O ~ .  O.C zoaso-too0 

OP%mOTE 4700 
S e r  ?4433F/SUS9450' 
10 February 1993 

Frm: Cyief of-. - . Naval Operations 

Sub j : NOTIONAL ImXIJ/ALS, D t . X  ONS, AND RSPAIX MANDAYS FOR 
DEPOT MAINTEXRYa AVA~LABiLITIES OF U. S.  NAVY SHIPS 

Ref : (a) OPNAVINSY 4700.7; ( H C T q )  

. , (b) OPNAVZXST 3120.33B (NOTALI 
( c )  OPNAVINST 4780.6C (LUOTA+) 

Encl: (1) MctFonal TntevaLs, Durations and Repairmndays for  - 

Depot Level Maintenance Availabilities I ~ . . ~ . -  -- =, - 

- . - 3 q - y : c o .  Tc issue depot level availability cccional 
iz=e:~als, &~rsticzs 3 ~ d  r e 2 a F r  madays for all ships of the U . S .  
Savy, exceat tkcse ships assig~ed to t h e  Milirary Sealift  
Czmmand . 
.. 
L .  r . o?NAVNOTS 4 70 0 S e r  N433GMU592693 o f  23 Mar 94. AU 
changes from rhe previous tsues are shown h boldface type 

v- 3 .  -. xecarence (a)  asczblishes tke gcllciss arid 
responsibilities fcr ?lar,ning, prosammxlg,  budget in^, 
schecullag, gezfcc,is9, acd e v a l q ~ a t i z s  maiccscanca of ships. 
Ref erencss (b) and (c) promulgate the depot love1 xaiatsnance 
. rsml i remer, ts B c r  z c c l s a r  s k i ?  3,2d ncn-nuclear s e ~ r i c e .  C r a f t ,  
respectively. This notice 

Restores the ATS 1 (OFRP) c h s  (nvo ships remain in commission through FY 1995) 
and LST 1179 class (two ships planned for decommissioning restored to the Rcscrvc 
Force) 

Revises SS3 637 c h s  notional maadnys per SUBMEPP andysb and LSD 41 chm 
motional mandays per NAVSEA (PblS 335) anaiysis 

Corrects the PIHC 51 snd AS 31/33/36/39 class maintennncw q c f a  to confotm to the 
class maintenance plans 



Extends the maintenattee cycie and -ha the notianal mandays for sdected gas 
turbine ships, and 

- ?ncorpomtcs the extended maintenance cydu for  SSBN 726 and SS;Y 688 ciassu. 
_-. 

4 .  Policv. The Chief of Naval ~~erations requirements for the 
a c c c m p l i s h ~ ~ e n t  of  s h i p ,  submarine and service czaf t  maintenance 
a r e  contained i n  references (a) through (c) . 

I 

a. U . 5 .  Navy ships s h a l l  accomglfsh depot maintenance 
availabilities a t  the  notional i n t e ~ a l s ,  durations, and repair 
mandays, set f o r t h  in enc losu re  (I) . 

1 

(I) intzrval is defined as the per iod  from the complet ion 
of one scheduled depot availability to the start of the next - . 

scheduled depot availability. 
i *--- . - 

( 2 )  Duration is defined as the pericd from the s t a r t  of 
an availability to its campletion. 

( 3  ) Re~air Handavs are those type commander maintenance 
manaays z y p i c a i l y  accsmpl~sked by t?..e t x e c ~ t l z q  acci-r l t :~  t o  - - 
satisrsctorily camplote- the type-of  availability indicated. 
Repair rnandays include Title D and F alteration mndays normally 
-accomplished duzing the availability. . . -  .. . .  

(a )  Sukrnarine re~ai: .andays are derived from Class 
Estimating Standards (CES) . 

(b) Suzface ship  repaiz mandays are derived from 
Maintenance Requ~rements S y s i z e m s  iYZS j esti inazed nacda-ys . 7s 
f a c l l i t a t c  stability in the programing  p r o c s s ,  enclofire (I) 
repaiz mandays are oniy changed to reflect those CZ3 and rWS 
r e p a i r  manday changes which are s t a t i s t i c a l l y  significant. 

( C I  Aircraft carrier estimated repair mandays arc derived from A i m f t  
Carrier Continuous ,Maintenance Program (ACCMP) for ships under the Engineered 
Opernting Cyde (EOC) or Incremental ~Msintcrrance Program @DIP), u applicable. 
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b. A maintenance cycle starts a f t er  the completfolr o f  a 
ship's o v e r h a u l  (or  docking availability, when nc overhaul 
availabilities are included in the maintenance plan) and ends 
after complstfcn of the next overhaul or docking availability. 
?or new construction or conversion ships,  the maintenance cyc le  

_-. s tar t s  a f t e r  completion of t h e  post shakedo* a v a i l a b i l i t y  or as 
Cef fned i n  the ship's class maintenance plan. 

c. Acfzal  dusations of depot availabilities may be adjusted 
to accomoda t e  necessary maintenance, modernization, and depot 
loading. The durations specified in enclosure (1) provide the 
b e s t  n o t i o n a l  s s t b a r e s  f o r  l cnq  ra ge planning.  f 

d. ' To ensure compatibility with the sS.lp~sc\cnployment 
schedule and t o  faciSitate depot wc'rkloading, deviation from the 
notionaL depot availability interval, as'specifiecin enclosure 
(l), is autbcrized as follows: 

~. .. . . 

- . J - - - h  
\ A ,  . < r s 9 h a ~ , ~  uobia~,GG.S A;.' J-...,,,.,G ,,,, , 

availabilities are specified in reference ( 5 ) .  

( 2 )  Ailowable deviat fons  f o r  surface shlp and carrier 
depot availabilities are: 

Per iod  f r c ~ m  S t a r t  o f  Maintenance ALlowable 
C y c l s  to S t a r t  of Not iona l  Avail Deviation - .... 

, 
For example, ,'or CG 47 Class ships:  

Durat ion : 2mo 3mo 2x0 8mo 
I ROH I ----- I SRA I ----- 1 DSWI[ -----  MI------ I ROH I 

N o t i a n a l  Start 0 18mo 3 8mo 60mo 8 Orno 

Allowable 
Deviation +/- 3mo +/-  4mo +/- 5mo +/- 7mo 



e .  In acclrdancs wich reference ( a ) ,  a l l  depot availability 
sckedule changes must be ccordinated among caqnizanc Fleet 
~=arnasdars- ix-Ckisf  !TLXINCS), Cccmaader Naval Sea Systems 
czmmand (CCMNAVSWrASYSCCM) acd the Ckicf of Naval Operations (CNO 
~ 8 5 ,  N865, N871, N885 and N43). . .., 

f .  The rna~days specified in enclosure ( I 1  represent the 
"t-fiical* rn=ciays =squired by t h e  executing act iv i ty  and prwide 
t S e  best basis f o r  ~z-ccrammiz~ and budgetias p u - ~ o s e s .  They azre 
n e i t k e r  the minimum o r  tbe "capm f o k  ship type availabilities. 
Manaay escimaces which exce=d or redrrce tke notlcnal mandays f o r  
specific sh ip  availabilities w i l l  be incoqoratcd into the F l e e t  
~cdernizacion Br-am Manasement I nf ormatf on Systam {FNPMXs) 
data-base when tac;inical fustificaticc is grc*ri<s2 to CYO and 
CCMNAVS"&SYSCCM. Ckazces to rhe macdays may be required based on - 
ac:ua!. shipyard sstinates or f o r  acdit~onal srrvLces and l i g h t -  
off examfnatrcn preparations asscciatsd xI:h exrscde2 dcrstizn 
availabili ties. (As a budgeting tool for extended duration avaihbiiities, plan an 
additions1 8% of notioaol mandays for each month extension to allocv for additional 
services and Ifghtsff exam pnpantiow.) 

5. -..-. FLTCZNCs, CCM??AVSZASYSCOM and CPNAt' Sponsors are to 
im~iement the above p i 6 a r . c ~  i o l l c w i ~ ~  the detailed policy 
providec in ,-sf arences (a) t>z=csh {c: . 
0 .  *. Upon lssuacce of next not ice .  

DFsrribution: (next page) 



Distribution: 
SNDL AlJlG (AEGIS Program Manager) 

AZA (Department o f  the  Navy S t a f f  O f f i c e s )  (NAVCCMPT, 
only) ( 2 )  

21A ( F l e e t  Commanders in Chief) (N431 
22A ( Fleer Commanders) .--. 
23 (Force Commanders) 
24 (Type Conra\anders) (Less 24Jl 
C843 (Naval Sea S y s t e m  Command Detachments) (NAVSEADET 

NISMF Porrsmuth,  VA and Bremertan, WA; PERA CV 
Puge t Sound; PE-W S U R E Y E  Philadelphia: ?ERA SUR,%CE 
ATTUNTIC, Norfolk, VA: and PE.U SvUR5'ACE PACIFIC, San 
Francf sc3, CAI 

FKAlG (Comander, Naval Sea S y s t e m  CLlmmand Headquarters 
(20) 1 (Sea 071, 072)  - =.. 

FXP26 (SUBMEPP Portsmouth, NH) (Code 1813) ( 2 )  
CXO (NOON, N09518, N43 (201, N8, N80, N81, N852, N853, N865, - --*r - 

N871, N885) 

SZC$3AV/OFtiXT 3fTGCTZ';"rS CSNT3CL C'?:<Z 
WASEffNGTON NAV? YARD, BUXLDING 200 
WASHINGTON, D.C. 20374-5074 (10) 
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OPNAVINST 4700.7\- 
N433 
4 December 1992 

0 PNAV TNS'IIRUCIIION 4700.75 

From: Chief of Naval Operations 

Subj: MAWTENANCE POLICY FOR NAVAL SHIPS 

Ref: (a) OPNAVNOTE 4700, Notional ~Gations, Intervals, and 
~epair Man-Days for Depot-Level Maintenance 
~vailabilitiis of United States Navy Ships of 
2 Dec 92 

(b) OPNAVINST 4780.6C, Procedures for Administering 
service Craft and Boats in the U.S. Navy 

(c) OPNAVINST 4720.2E, Policy for Fleet Modernization 
Program (FMP) 

(d) MIL-STD-1388, Logistics Support Analysis 
(e) MIL-P-24534, Planned Maintenance System: Development 

of Maintenance Requirement Cards, Maintenance Index 
Pages, and Associated Documentation 

(f) OPNAVINST 4790.4B, Shipsf ~aintenance and Material 
Management (3-M) Manual 

(g) NAVSEAINST C9210.30Af Procedures for Administration o 
Nuclear Reactor Plant Preventive Maintenance and 
Tender Nuclear Support Facilities Preventive 
Maintenance on Ships (U) 

(h) NAVSEAINST C9210.4Al Changes, Repair and Maintenance 
to Nuclear Powered Ships (U) 

(i) NAVSEAINST-9210.14A, Changes to Submarine Tenders and 
Destroyer Tenders with Nuclear Support Facilities 

( j ) NAVSEA TM S0600-AA-PRO-010, Underwater Ship Husbandry 
Manual 

(k) DOD Directive 4151.18, Maintenance of Military 
Material of 12 Aug 92 

(1) SECNAVINST 4790.4, Overseas Depot Maintenance 
(m) OPNAVINST 3000.13Af Personnel Tempo of operations 
(n) OPNAVINST 4423.4Al Provisioning of End Items of 

Material 
(0) OPNAVINST 4441.12B1 Retail Support of Naval ~ctivitie: 

and Operating Forces 
(p) OPNAVINST 5450.194B, Mission and Functions of the 

Chief of Naval Education and Training (CNET) 
(q) U. S. Navy Regulations 
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r OPNAVINST 4900.798, Intermediate Maintenance of . . 
Foreign Ships 

(s) OPNAVINST 4700.88, Rials, Acceptance, Comissioning, 
Fitting Out, Shakedown, and Post Shakedown 
Availability of U.S.. Naval Ships Undergoing -.. 
Construction or Conversion 

(t) NAVSEAINST C9210.44At Tenders Supporting Radioactive 
Work Associated with Naval Nuclear Propulsion plants . 
Special Radiological Controls and Security Actions for 
Availabilities in Non-Nuclear Shipyards (U) 

(u) OPNAVINST 3 120. b 38 , Submarine M e n d e d  Operating 
Cycle (SEOC) Program 

(v) OPNAVINST 4700.38, Messing and Berthing During CNO- 
Scheduled ~vail'abilities 

(w) SECNAVINST 3960.6, Department of the Navy Policy and 
Responsibilty for Test, Measurement, Monitoring, 
Diagnostic Equipment and Systems, and Metrology and 
Calibration (METCAL) 

hcl: (1) Organizational-Level Maintenance 
(2) Intermediate-Level Maintenance 
( 3 )  Depot-Level Maintenance 
i 4 j ~aintenance Programs 
(5) Miniature/Microminiature (2M) Electronic Repair 
(6) Mobile Technical Units 

. . . - . . . (7) Quality Maintenance 

1. PurDose. TO establi-sh policy and responsibility for 
determining, authorizing, planning, scheduling, performing, and 
evaluating maintenance of ships, to ensure quality, safety, and 
operational readiness. 

Cancellation. OPNAVINST 4700.78. 

a. This instruction applies to all ships of the United 
States Navy (active and reserve), except civilian operated ships 
assigned to the Military Sealift Command. Throughout this 
inst~ction, the term "shipft refers to all surface ships, 
aircraft carriers, submarines, and those patrol and service craft 
specified in reference (a). Reference (b) provides policy and 
guidance for maintenance of service craft and boats not addressed 
in reference (a) . 
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b. The ship ~aintenance Program is one of two major 
components of Navy's program for maintenance and modernization of 
ships, which, in its entirety, defines and manages the material 
condition requirements and the configuration of Navy ships. The 
Ship MaintenanceProgram is designed to keep ships at the highest " 
level of material condition practicable, and to provide 
reasonable assurance of their availability for operations to the 
Fleet Commanders. The second major component, the Fleet 
Modernization Program (FMP), is designed to maintain the 
integrity of ship configurqtion as changes are authorized. While 
the maintenance and modernization programs and budgets are 
distinct, the programs are closely related in their planning and 
execution. This instruction addresses the Ship Maintenance 
Program, with reference to modernization, as necessary;. The 
Fleet Modernization Program is addressed by reference (c). 

c, This instruction applies to the three echelons of 
maintenance: organizational-, intermediate-, and depot-level. 
Enclosures (1) , (2) , and (3) , respectively, address these 
maintenance echelons. 

a, Ships shall be maintained in a safe material condition, 
adequate to allow accomplishment of assigned missions. 

b. Maintenance for new acquisition ships, systems, and 
equipment shall be based'on Reliability-centered Maintenance 
(RCM) principles in order to achieve readiness objectives in the 
most cost-effective manner, as outlined in reference (d). 
Maintenance plans for in-service ships, systems, and equipment 
should be reviewed and modified to incorporate RCM principles in 
ar'eas where it can be determined.that the expected results will 
be commensurate with associated costs. 

c. Condition-Based Maintenance (CBM) diagnostics, 
inspections, and tests shall be utilized to the maximum extent 
practicable to determine performance and material condition of, 
and to schedule corrective maintenance actions for ships, 
systems, and equipment. CBM is based on objective evidence of 
actual or predictable failure of a ship's installed systems or 
components. This includes: 
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(1) C~ndition~directed maintenance based on objective 
evidence of actual or potential failure, or valid condition trend 
information. 

(2) Adjustments td time-directed preventive maintenanca 
such as oil changes, greasing, component software changeouts, and 
periodic checks based on valid engineering analysis such as the 
assessment of the as-found.materia1 condition of components or 
systems when they are disassembled for maintenance, or age- 
reliability analysis. / 

d.  Maintenance actions shall be either preventive or 
corrective. Preventive maintenance actions shall be selected 
using RCM principles, which maximize the reliability of ships and 
minimize the total maintenance workload. 

(1) Preventive maintenance actions are those actions 
intended to prevent or discover functional failures. 

(2) Corrective maintenance actions are those actions 
intended to return or restore equipment to acceptable performance 
levels. 

e. Maintenance actions shall be authorized to be performed 
. -- -- . by the lowest maintenance echelon that can-ensure proper 

accomplishment, taking into consideration urgency, priority, 
capability, capacity, and cost. 

(1) RCM-applicable and RCM-effective preventive 
maintenance actions, as defined in reference (e), shall be 
performed at all maintenance echelons, as authorized. Preventive 
maintenance for new acquisition ships, systems, and equipment 
shall be RCM-developed in accordance with references (d) and (e). 
Preventive maintenance actions for in-service ships, systems, and 
equipment should be reviewed and modified to incorporate RCM 
principles when it can be determined that the expected results 
will be cost effective. 

(2) All organizat-ional-level preventive maintenance 
actions shall be documented on Maintenance Index Pages (MIPS) in 
the ship's Planned Maintenance System (PMS) and managed by ship's 
force in accordance with the Maintenance and Material Management 
(3-M) system, reference (f) . 
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(3) Nuclear reactor plant and support facilities 
preventive maintenance shall be administered by ship's force in 
accordance w i t h  reference (g). 

(4) All intermediate- and depot-level preventive 
maintenance actions shall be documented as Master Job Catalog .. 
(MJC) items in the Maintenance Resource Management System (HEWS), 
or in an alternate Chief of Naval Operations (CNO) approved 
maintenance management system, and managed by fleet-designated' 
subordinate activities in accordance with fleet guidelines. 

I 
(5) Preventive maintenance actions shall be: 

(a) Detailed onaMaintenance Requirements Cards (MRCs) 
for organizational-level accomplishment, and as MJC items for 
intermediate- and depot-level accomplishment. 

(b) Scheduled in accordance with the 3-M system for 
organizational-level accomplishment. 

(c) Scheduled in accordance with the Periodic 
Maintenance Requirements Scheduling Subsystem of MRMS or an 
alternate CNO-approved maintenance scheduling system for 
intermediate- and depot-level accomplishment. 

(d) Accomplished as scheduled. 

(6) RCM-applicable and RCM-effective corrective 
maintenance actions may be required to restore systems or 
equipment to full operation, to bring operation to within 
specified parameters, or to ensure safe operations. 

(a) The decision to perform corrective mai~tenance 
shall be based on actual equipment condition. - 

(b) Safety related corrective maintenance is 
mandatory and shall be accomplished at the earliest opportunity. 

(c) The corrective maintenance action selected (i.e., 
repair, replacement, or alteration) shall be based on optimizing 
cost and reliability considerations. Execution shall be in 
accordancewith applicable repair or installation standards or 
specific technical documentation. 
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f . The Current Ship's Maintenance Project (CSMP) shall be 
the primary repository of information concerning the material 
condition of the ship and shall be maintained by ship's force in 
a complete and current status at all times. 

(1) The CSMP shall be used by the ship to document all * '  

deferred preventive and corrective maintenance requirements 
regardless of the scurce of the requirements. These deferred 
items shall be validated by'shipts force and entered into the 
CSMP in accordance with reference (f) guidelines. 

I 
J 

(2) The CSMP shall include deferred material deficiencies 
*reported by headquarters or fleet inspections such as Underwater 
Ship Husbandry ~nspections,'~nderway Material Inspections, and 
Propulsion Examining Board Examinations. Where practical, 
deficiencies identified from these inspections should be provided 
to the ship in electronic format compatible with CSMP automated 
format to avoid imposition of laborious data entry requirements 
on ship's force. 

g. A Maintenance Program shall be developed, within existing 
infrastructure, for each ship class, The Maintenance Program for 
each ship class shall: 

(1) Be defined, for CNO (N85, N86, N87, or N88) approval, 
- . in a Maintenance Program Master Plan. The Maintenance Program 

Master Plan provides a general overview of the cognizant Program 
Executive Office's (PEOts)-, Direct Reporting Program Manager's 
(DRPM8s), or Ship Program Manager's (SPMts) maintenance plan for 
the ship class. It specifies key elements such as: depot-level 
availability intervals and durations, frequency of intermediate- 
level availabilities, and any special maintenance, maintenance 
support, or infrastructure requirements. 

I 

(2) Be documented in a Class Maintenance Plan ( C M P ) ,  for 
Commander, Naval Sea Systems Command (COMNAVSEASYSCOM) approval. 
For new ship classes, the CMP shall be based on logistics support 
analysis, reference (d). The CMP is a detailed, comprehensive 
document for Maintenance Program Master Plan implementation. 
CMPs, for in-service ship classes, should be reviewed and 
modified to comply with reference (d) when it can be determined 
that the expected results will be commensurate with associated 
costs . 
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(a) The CMP shall include all preventive maintenance 
actions (organizational-, intermediate-, and depot-level) with 
engineered periodicities. An engineered periodicity is the 
recommended periodicity for accomplishment of a maintenance 
action, and is based upon an engineering analysis of all relevant 
technical maintenance history information, including material ''. 
condition and performance feedback data. 

(b) Details concerning development and implementation 
of Maintenance Program Master Plans and CMPs are provided in 
enclosure ( 4 ) .  1 

(3) Emphasize the aqcomplishment of maintenance actions 
performed on a continuous basis throughout the ship's life . . cycle, 
using RCM and CBM principles. . . 

(4) Emphasize assignment of maintenance actions to the 
lowest maintenance echelon that can ensure proper accomplishment, 
taking into consideration urgency, priority, capability, 
capacity, and cost. 

(5) Provide a selection of special support alternatives 
(e.g., rotatable pools, insurance item management, or dedicated 
maintenance husbandry agents, such as Port Engineers or AEGIS 
Homeport Engineering Teams) whose use would be determined through 
the evaluation of technical and economic criteria. 

(6) ~inimize the time ships spend in depot maintenance by 
ensuring that depot maintenance availability notional intervals 
and durations are an integral part of both the acquisition and 
the life-cycle maintenance strategy for ships, and are determined 
by maintenance requirements, and not by anticipated modernization 
rewirements. The installation of new alterations should be 
planned and scheduled to conform to these notional depot 
maintenance intervals and durations. Actual availability 
durations will be altered as necessary to accomplish all required 
maintenance and modernization actions. 

(7) Ensure that ships and other fleet activities are as 
self-sufficient as practicable. The Navy should drive 
increasingly toward "one way of doing businessn for ship 
maintenance, authorizing variances only where a compelling case 
is made and approved. ~elf-sufficiency shall not be interpreted 
as authorization or direction to independently develop and 
support class or ship-unique maintenance processes, or 
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information systems. Within the framework of this vision, 
maintenance programs shall utilize the following resources, 
enhancing self-sufficiency: 

(a) Reliable on-site or on board technical decision- 
making support programs, such as the Miniature/Microminiature .- 
(2M) Electronic Repair Program and Mobile Technical Units 
(MOTUs), described in enclosures (5) and ( 6 ) ,  respectively. 

* 

(b) Accurate technical information and data about 
system and equipment perfonbance requirements, operating 
procedures, and maintenance'and repair technical requirements and 
*procedures. The key to this is the effectiveness of the 
Integrated Logistic Support1(ILS) program and the manner in which 
that program is integrated into the larger Navy maintenance 
infrastructure. 

(c) Effective processes and tools to minimize the 
labor hours required to: identify, locate, extract, and apply 
information and data required to perform work correctly the first 
time, and to accurately report work' completion data. Examples 
are: the Advanced Technical Information System (ATIS), 
Maintenance Resource Management System (MEWS), Shipboard Non- 
tactical Auto Data Processing (SNAP) Program, Organizational 
Maintenance Management System (OMMS), and the Advanced Industrial 
Management (AIM) ~rogram. - -- - - 

h. Intermediate Maintenance Activities (IMAs) are fleet 
assets to be utilized for -accomplishment of maintenance and 
modernization that is beyond organizational-level capability or 
capacity, but not requiring depot-level assets. Intermediate- 
level maintenance is addressed further in enclosure (2). 

ai. Maintenance of ship systems and equipmeit shall be 
performed by qualified personnel using correct procedures and 
material in accordance with technical requirements issued by the 
appropriate technical authority. policy-and direction 

- 

promulgated by the Fleet Commanders in Chief (FLTCINCs), 
COMNAVSEASYSCOM, or their subordinate activities shall comply 
with such technical requirements. FLTCINCs and COMNAVSEASYSCOM 
shall ensure procedures addressing deviations to technical 
requirements are established. These procedures shall: 

(1) Ensure that the activity, when finding itself unable 
to comply with technical requirements, recommends to the 
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appropriate technical authority a repair which the activity 
considers achievable and which will ensure the needs of the fleet 
are satisfied. 

(2) Differentiate between categories of repair, and 
identify, by each category of repair, the appropriate technical . 
authority that can authorize deviation from technical 
requirements, 

i 

(3) Ensure work does not proceed until concurrence from 
appropriate technical authority is received. 

(4) Ensure cognizant,technical authority revises 
applicable technical requirements, or documents a deviation from 
technical requirements, to reflect resolution of the repair. 

j. Depot maintenance activities perform maintenance and 
modernization work that is beyond intermediate-level capability 
or capacity. Depot-level maintenance is addressed in 
enclosure (3) . 

k. Ship configuration shall be controlled through a formal 
change process that provides for updating of the Ship's 
configuration and Logistics Support Information System (SCLSIS) 
database. 

1. Equipment and components installed in Navy ships shall be 
standardized to the maximum extent practicable to minimize life 
cycle logistics support costs. This means that maintenance and 
modernization changes, as well as n e w  construction changes, 
should emphasize the use of equipment and components already 
supported by the Federal Supply System to the maximum extent 
.practicable, with due consideration to life cycle cost, 
reliability, and maintainability. . 

m. Effective Integrated Logistics Support (ILS) and the 
resources required to implement the Maintenance Program over the 
life cycle of each new ship class shall be programmed and 
budgeted in sufficient time to ensure that support is in place by 
no later than the end of the lead ship's post-shakedown 
availability. For systems being introduced for in-service ships, 
ILS resources shall be programmed and budgeted to ensure support 
is in place coincident with fleet introduction. 
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n. Repairs, maintenance, and modernization of the propulsion 
plants in nuclear powered warships involve unique considerations 
for technical and quality control, ship safety, radiological 
controls for occupational health and safety, and information 
security. Accordingly:' 

(I) Reactor plant maintenance, repair, and modernization 
in nuclear powered warships, beyond the capability or capacity of 
the organizational level, shall be assigned only to nuclear 
capable shipyards or nuclear capable intermediate maintenance 
activities and performed fellowing the requirements established 
by the Director, Naval Nuclear Propulsion (CNO (NOON), 

* COMNAVSEASYSCOM (SEA-08) ) . 
t 

(2) Depot-level repair, maintenance, and modein3zation 
for steam plant systems, electric plant systems, and those 
auxiliary ship systems which support reactor plant and associated 
reactor safety systems in nuclear powered warships shall be 
assigned only to nuclear capable shipyards and performed per 
requirements established by COMNAVSEASYSCOM. 

(3) Changes, repairs, and maintenance in the nuclear 
propulsion plants of nuclear powered warships shall be in strict 
accordance with reference (h). 

- -  .- . o. Changes, repairs, and maintenance in the nuclear support 
facilities of nuclear capable tenders shall be in strict 
accordance with reference. (i) . 

p. Drydocking shall be planned and scheduled in accordance 
with the ship's Maintenance Program Master Plan and Class 
Maintenance Plan. Underwater Ship Husbandry (UWSH) inspec6ion, 

. maintenance, or repair actions shall be planned and accomplished 
inuaccordance with reference (j). 

(1) In the event drydocking maintenance actions are 
required before planned, a review of current UWSH capabilities 
shall be undertaken by the responsible repair activity to 
determine if drydocking is necessary or if emergent drydock time 
can be reduced cost effectively, by accomplishing repairs with 
qualified divers using approved procedures. 

(2) Whenever feasible, UWSH maintenance actions should 
provide permanent repairs to avoid subsequent drydock rework 
costs. Where permanent repairs are not feasible, temporary 



OPNAVINST 4700.7J 
4 December 1992 

repairs shall be accomplished, within technical and cost 
constraints, to support ship operations until the next regularly 
scheduled drydocking. . . 

. .. . . . 
q. In accordance with references (k) and (I), depot 

maintenance, in support of deployed weapons systems, may be 
performed within the theater of deployment when necessary. Depot 
maintenance performed overseas: must be cost effective, must not 
adversely impact the U-S. industrial base (public or private), 
and must be in compliance w i p  existing statutes. Therefore, 
Navy's overseas ship maintenmce policy is: 

(1) Overseas home~orted shi~s. Depot maintenance for 
ships being prepared for, or'returning from, homeporting-overseas 
will be scheduled to maximize the use of the industrial capacity ' 

of the United States- During the 15-month period preceeding its 
planned reassignment to a homeport in the United States, or a 
territory of the United States, only depot availabilities less 
than 6 months in duration may be scheduled. 

(2) Y.S. or U . S .  territorv home~orted ships. In 
accordance with Title 10, United States Code, only voyage repair 
availabilities defined in subparagraph li of - enclosure (3) may be 
performed on U.S. or U.S. territory homeported ships by shipyards 
or ship repair facilities (SRFs) located outside of the United 
States or its territories. For the purposes of this prohibition, 
a shipyard is any facility that repairs naval vessels and is 
located outside the United.States or its territories. 

r. Assignment of a specific ship availability to a public or 
private shipyard shall be based on complexity of work, as well as 
consideration of maintaining both public and private sector 
capability at an adequate level for Navy's current and future 
maintenance, modernization, and emergency ship repair 
requirements. 

s. To comply with personnel tempo of operations (PERSTEMPO) 
requirements established in reference (m), CNO-scheduled private 
sector depot-level availablities of 6 months0 duration or less 
shall be solicited to be accomplished in the ship's homeport 
area, or cluster, or as close to same as is required to ensure 
adequate competition, capacity, and capability. 

t. To minimize negative impact on ship's force quality of 
life: 



OPNAVINST 4700 .*7 J 
4 December 1992 

(1) CNO availabilities solicited coastwide, that may be 
awarded for out-of-homeport accomplishmen~t, shall be planned and 
solicited to support contract award no less than 120 days prior 
to scheduled start. ..-. 

(2) CNO availabilities solicited in an extended 
solicitation area, that may be awarded for out-of-homeport 
accomplishment, shall be planned and solicited to support 
contract award no less than 60 days prior to scheduled start. 

5. pes~onsibilities I 
. 

a. Chief of Naval Operations (CNO). The CNO is responsible 
for maintaining the overall readiness of naval forces. This 
includes the responsibility for planning and programming 
resources required for the acquisition, life cycle management, 
maintenance, and modernization of N a v y  sh . ips .  

(1) Director, Naval Nuclear Propulsion (CNO (NOON), 
COMNAVSEASYSCOM (SEA 08)). As outlined in OPNAVINST 5430.48C 
(NOTAL), Executive Order 12344 (statutorily prescribed by 
P.L. 98-525, Title 42,  United States Code, Section 7158) 
established the responsibilities and authorities of the Director, 
Naval Nuclear Propulsion, CNO (NOON), who is also the Deputy 
Commander, Naval Sea Systems Command (SEA-OI), over all 

. - -- facilities and activities which comprise the program, a joint 
Department of Energy (DOE) and N a v y  organization. These 
responsibilities and authorities include all matters pertaining 
to the maintenance, repair, and modificat.ion of naval nuclear 
propulsion plants and associated nuclear capable support 
facilities. Nothing in this instruction supersedes or changes 
these responsibilities and authorities. Accordingly, the Naval 
Nuclear Propulsion Directorate will be consulted in all matters - -  pertaining to or affecting the maintenance, repair, and 
modification of naval nuclear propulsion plants and associated 
nuclear support facilities. 

(2) CNO (N43), as the CNO staff (OPNAV) point of contact 
for all Ship Maintenance Program issues that cross Operational 
Forces Resource Sponsor boundaries, will: 

(a) Coordinate the Ship Maintenance Program with the 
Operational Forces Resource Sponsors (N85, N86, N87, and N88). 
FLTCINCs, COMNAVSEASYSCOM, PEOs, and DRPMs, as required. 
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(b) Concur with all Maintenance Program Master Plans 
prior to approval by cognizant Operational Forces Resource 
Sponsors. 

(c) A ~ S ~ S S  ship maintenance requirements, identify 
funding and other program deficiencies, and recommend resolutions 
to properly execute the Ship Maintenance Program. 

* 

(d) Document, via reference (a), approved Maintenance 
Program Master Plan depot maintenance availability notional 
durations, intervals, and repair man-days for all ship classes to 
'be used for scheduling, programming, and budgeting purposes. 

t 

(e) Approve the location and dates of all CNO- 
scheduled depot maintenance availabilities. 

(3) Operational Forces Resource Sponsors (N85, N86, N87, 
and N88) will: 

(a) Approve all Maintenance Program Master Plans for 
their respective platforms and monitor compliance. 

(b) Plan and program the resources required to fully 
support the Maintenance Program Master Plans, including: 
organizational-, intermediate-, and depot-level maintenance; ship 
acquisition; and ship disposition. 

(4) The Deputy chi& of Naval Operations (Xanpower and 
Personnel), CNO (Nl), will provide trained, qualified military 
personnel to perform maintenance at all levels. 

b. FLTCINCs. The FLTCINCs are responsible for the material 
condition of their assigned ships. The FLTCINCS shall: 

(1) Identify and authorize required maintenance actions, 
using condition, cost, schedule, and mission trade-offs, as 
required. 

(2) Ensure that ship's force, IMA, and SRF maintenance 
actions are planned and accomplished by qualified personnel using 
correct procedures and materials in accordance with cognizant 
technical requirements. 

(3) 'Approve those changes to CNO-scheduled depot 
maintenance availabilities authorized by enclosure (3). 
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(5) Participate in the development and implementation of 
each CMP. -: 

(6) Promote self-sufficiency of fleet ships and 
activities. 

(7) F'und ship sydtems Direct Fleet Support (DFS) services 
provided by the Naval Sea Systems Command and its subordinate ' 
activities on a cost reiFursible basis. 

(8) Provide feedback of resource expenditures and as- 
found material condition to the 3-M System. Resource expenditure 
feedback is required in detail sufficient for continuous 
improvement of depot-level planning, programming, and budgeting. 
As-found material condition feedbac,k is required in detail 
sufficient to support refinement an,d validation of technical 
requirements, to perform engineering analysis, and to schedule 
subsequent maintenance actions. 

(9) Comply with additional responsibilities issued in 
enclosures to this instruction. 

c. COMNAVSEASYSCOM. AS the lead hardware systems commander 
for ship life cycle management, COMNAVSEASYSCOM shall: 

(1) Establish Hull, Mechanical, and Electrical (HMLE) and 
combat systems technical requirements and provide the technical 
support necessary to maintain the material condition of all 
ships.. 

I 
(2) Command the Naval shipyards (NSYs) and supervisors of 

Shipbuilding, Conversion and Repair (SUPSHIPs). 

(3) Ensure that NSYs and SUPSHIPs execute ship 
maintenance and modernization within the scope of work 
authorized, employing prescribed technical and quality standards, 
specifications, and requirements in an efficient manner. 

(4) Issue and maintain current Navy equipment drawings, 
technical manuals, repair standards, maintenance and test 
requirements, and process controls as required for ship, system, 
and equipment operation and maintenance. 
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(5) Assist and advise FLTCINCs and Type Commanders 
(TYCOMs) in condition-Based Maintenance implementation. 

(6) Develop RM-based material condition diagnostic 
systems needed for more effective maintenance decision-making, 
and develop or integrate information systems required to support 
increased maintenance self-sufficiency of ships and other fleet 
activities. i 

(7) Manage the ship1# 3-M System as specified in 
reference (f) . 

(8) Provide ship syeem DFS services on a cost- 
reimbursable basis as requested by the FLTCINCs. This support 
includes advice, instruction, and training of fleet personnel 
under the operational control of Fleet Commanders. It also 
includes reviews, tests, and inspections to evaluate the 
effectiveness and material condition of ship equipment and 
systems. 

(9) Comply with additional responsibilities issued in 
enclosures to this instruction. 

d. De~utv Commander. Naval Sea Svstems Command (SEA-08). 
SEA-08, as Director, Naval Nuclear Propulsion, is responsible for 
all matters pertaining to the maintenance, repair, and 
modification of naval nuclear propulsion plants and associated 
nuclear capable support facilities as cited in 
subparagraph 5a (1) . 

e. PEOs. DRPMs. and SPMs. PEOs, DRPMs, and SPMs shal l :  
I 

(1) Assist and advise FLTCINCs and TYCOMS in condition- 
based maintenance implementation. 

(2) Develop RCM-based material condition diagnostic 
systems needed for more effective maintenance decision-making, 
and develop or integrate information systems required to support 
increased maintenance self-sufficiency of ships and other fleet 
activities. 

(3) Issue and maintain current selected record data, ship 
drawings, and ship-class-specific technical manuals. 
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(4) Analyze in-senice operational data and maintenance 
feedback through 3-M maintenance data, casualty reports, repair 
activity discrepancy reports, guarantee and warranty deficiencies 
and other reporting sources to determine design and process 
improvements and to refine maintenance requirements. - 

(5) Approve those changes to CNO-scheduled depot 
maintenance availabilities authorized by enclosure ( 3 ) .  

(6) Comply with additional responsibilities issued in 
enclosures to this instrubtion. 

f .  Other Hardware Svstems Commanders (SYSCOMs).. Commander, 
Naval Air Systems commandr (COMNAVAIRSYSCOM), and Commander, Space 
and Naval Warfare Systems Command (COXSPAWARSYSCOM) shall: 

(1) provide N S Y s ,  SUPSHIPS, and E'LTCINCs the technical 
support necessary to perform quality maintenance- This support 
is to be coordinated with COMNAVSEAsyscoM. 

(2) Analyze maintenance feedback to determine design and 
process improvements in order to refine maintenance requirements. 

Provide DFS services as requested by FLTCINCs. 

- - -. (4) Comply with additional responsibilities issued in 
enclosures to this instruction. 

g. Commander. Naval Su~olv Svstems Command 
(COMNAVSUPSYSCOMI. COMNAVSUPSYSCOM is responsible for 
procurement of material in accordance with technical 
specifications provided by the Hardware SYSCOMs. COMNAVSUPSYSCOM 
shall: 

(I) Issue supply management policy and procedures as 
required to support material procurement and control. 

(2) Determine supply allowances and requirements at all 
echelons of supply in accordance with references (n) and (0) , 
which address readiness based sparing policy. 

(3) Provide a system and procedures to support spare 
parts accountability. 
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(4) Ensure standard stock materials are procured and 
available to support intermediate and depot maintenance 
availability schedules. 

(5) Comply with additional responsibilities issued in - 
enclosures to this instruction.. 

h. Chief of Naval Personnel ICHNAVPERSI. CHNAVPERS is 
responsible for providing tra'ined, qualified, military personnel 
as specified by current manpower authorization, to perform 
organizational and intermediate levels of maintenance. 

i. Chief of Naval Education and Trainins (CNET). CNET shall 
provide effective training in maintenance skills for military 
persomel in accordance with reference (p) and modify training 
programs to enhance quality maintenance as described in enclosure 
(7). RCM, CBH, and quality maintenance concepts and methods 
shall be included in shipboard watchstanders, equipment 
operators, maintainers, supervisors, planners, and engineering 
training programs. 

STEPHE F. LOFTUS db= 
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26P (operational Test and Evaluation Force and Detachment) 
26H (Fleet h a h i &  Group) 
26s (Mobile Technical Units) 
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San Francisco, CA, only) 

FA13 (Submarine Support Facility LANT) 
FBI3 (Submarine Base PAC) 
FB30 (Ship Repair Facility) 
FC5 (Support Activity NAVEUR) 
FF8 (Inspection and Survey Board) 
FF42 (Scol Postgraduate) 
FXAlB (Space and Naval Warfare Systems Command) (10) 
FKAlF (Supply Systems Command) (10) 
FKAlG (Sea Systems Command) (175) 
E M 9  (Supply Center) 
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-9 (Shipbuilding ~iaison Office) 
FKPlO (Sea Systems Covand Management Office) 
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1. Qefinitioq. organizational-level maintenance is the lowest 
maintenance echelon and consists of all maintenance actions 
within the capability of ship's force. 

a. Organizational-level maintenance may be assigned to 
higher maintenance echelonq if beyond the capacity of ship's 
force. 

b. Typical organizational-level maintenance actions include, 
but are not limited to, such items as: . . . . 

(1) ~acilities maintenance, such as cleaning and 
preservation. 

(2) Routine systems and component preventive maintenance, 
such as inspections, systems operability tests and diagnostics, 
lubrication, calibration, and cleaning. 

(3) Corrective maintenance, such as hull, mechanical, 
electrical, and electronic troubleshooting down to the lowest 

. replaceable unit level, miniature and microminiature (2M) A 

electronic repair, and minor repairs to components to restore 
operation. 

Assistance to higher level maintenance activities. 

(5) Verification and quality assurance of maintenance 
accomplished by other activities. 

8 

(6) Documentation of all deferred and completed 
maintenance actions, whether accomplished by ship's force or by 
other activities. 

a. The Shi~ls ~ornmandinu Officer. The ship's commanding 
officer is responsible for the proper preservation, repair, 
maintenance, and operation of his or her ship, in accordance with 
article 0834 of reference (q); and for cost effective management 

Enclosure (1) 
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of required maintenance actions. The ship's commanding officer 
shall: 

(1) hsure ship's force accomplishment of organizational- 
level maintenance actions. 

(2) Ensure that quality maintenance is performed by other 
activities by providing assistance and oversight, as necessary, 
to ensure that published quality assurance standards are adhered 
to. . 

I 
(3) Document all maintenance actions in accordance with 

*reference (f), whether accomplished by ship's force or by other 
activities. I 

*.. . .. 
(4) Ensure the Current Ship's Maintenance Project (CSMP) 

is maintained in a complete and up-to-date status, 

Enclosure (1) 
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EDIATE 7,EVEL - MAIrnENAN cg 

1, pefbitioq 
- .  

a. Intermediate-level maintenance is normally accomplished :-. 
by Navy Intermediate Maintenance Activity (IMA) personnel on or 
at tenders, repair ships, aircraft carriers, Aircraft 
Intermediate Maintenance Depdrtments (AIMDs), submarine refit and 
,support facilities (e.g., Trident Refit Facilities (TRFs), Naval 
Submarine Support Facility NBW London, and submarine Base Pearl 
Harbor), Shore IMAs (SIMAs), .and Naval Reserve IMA Maintenance 
'Facilities (SIMA NRMFs). Within the limits of each IMAts 
personnel (numbers, skills, hnd levels of training) and 
facilities (shops, docks, machinery, and diagnostics equipment), 
XMAS perform those maintenance, repair, overhaul, installation, 
quality assurance, calibration, testing, and related functions on 
hull, mechanical, and electrical (HMtE), and combat equipments 
and systems which are beyond the capability or capacity of the 
customer. This definition applies specifically to those 
intermediate-level maintenance functions required to support 
ships. IMAs are Fleet Comander in Chief (FLTCINC) assets. 

b. Intermediate Maintenance Availabilitv (IMAV). An IMAV is 
an IMA availability for the accomplishment of maintenance and 
alterations. IMAVs may be scheduled or emergent, and may be 
further categorized based on scope, location, and type. During 
these availabilities, the ship may be rendered incapable of fully 
performing its assigned mission and tasks due to the nature of 
the-repair work.. IMAVs are assigned by the FLTCINC or his 
authorized representative. 

2. rMission 

a. IMAs (Afloat and Ashore). IMAs: 

(1) Perform intermediate-level maintenance and provide 
related support to ships. 

(2) Provide in-rate training and experience for enlisted 
ratings who repair and maintain shipboard systems. These trained 
personnel enhance fleet readiness and ship self-sufficiency. 

Enclosure (2) 
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(3) provide' in-rate training and experience for assigned 
Selected Reserve units. 

b. Re~air ~ h i ~ s  and Tenders (ADS. ARs. ASS). In addition to 
subparagraph 2a, repair ships and tenders, because of their . 
mobility, also: 

(1) Provide capability for repair of battle damage and 
other emergent repairs to iorward deployed operating forces, when 
required. 

I 
(2) Provide redeployment capability between theaters to 

* complement the movement of I operating forces. 

c. S h o r e : i v i t i e s  (SIMAs). In '. 
addition to subparagraph 2a, SIMAs also: 

(1) Provide meaningful assignments ashore in support of 
the seafshore rotation that is required to retain the skilled 
personnel needed for sea duty. 

(2) Provide a mobilization option for wartime maintenance 
and battle damage repair. 

(3) Provide billets co-located with Naval Reserve 
- - -  -- Force (NRF) ships to support Training and Administration of 

Reserve (TAR) personnel seafshore rotation and retention. 

(4) During peacetime, train Selected Reserve (SELRES) 
personnel assigned to billets on Type I11 NRF frigates in ship 
maintenance functions. This training is to enhance and maintain 
individual rating proficiency. Upon mobilization, these SELRES 
shall I report to their assigned ships. 

a. In keeping with the policy of performing maintenance at 
the lowest level that can assure proper accomplishment, IMAs 
should be utilized to the maximum extent practicable. All IMAs 
are authorized, within the limits of capability and capacity, to 
perform work that is classified as organizational-level, but is 
not feasible or practicable for ship's force to accomplish 
because of time or personnel constraints. 
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b, Work that is within IMA capability but in excess of local 
fMA capacity may be assigned to M e  private sector industrial 
base under the ~ommercial Industrial Setvices (CIS) program or to 
an appropriate depot activity. 

c. To increase operational availability, I m V s  may be 
assigned concurrent with CNO-scheduled depot availabilities. 
In these instances, a formal agreement between the IMA and the 
cognizant Naval Shipyard, or' Supervisor of Shipbuilding, 
specifying responsibilities~ should be obtained. 

I 
'd. Intermediate-level maintenance is to be executed on a 

' continuous basis, as well as during dedicated IMAVs. 

e. Authorized work includes, but is not limited tb the 
following: 

(1) Preventive maintenance. 

(2) corrective maintenance. 

(3) Tests and inspections. 

(4) Provision of services such as electrical power, 
water, gas and air replenishment, and tool issue. 

(5) Installation of alterations. 
- 

(6) Work on electronic miniature/microminiature printed / 
circuit boards, components, modules, subassemblies, and other 
equipment coded for intermediate-level repair. 

(7) Calibration and repair services for electrical and 
ele'ctronic test and monitoring equipment; pressure, vacuum, and 
temperature measuring devices; and mechanical measuring 
instruments. 

(8) Technical assistance to ship's force in diagnosing 
system or equipment problems and assistance in repairs, as 
necessary. 

(9) Assistance in the emergency repair and manufacture of 
unavailable replacement parts or assemblies. 
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f Work on equipment held in storage as rotational assets 
(e.g., missiles, torpedoes) shall be accountable to the item's 
Life Cycle Manager and not to the activity storing or testing the 
equipment. 

g, lWAs shall use either the-Logistic Data System (LDS) or- 
the Maintenance Resource Management System (MRMS) for 
identification, assignment,,and tracking of work items, 
schedules, and resources- 

h. PIAs may perform w&k on foreign ships if authorized by 
CNO (N43). In accordance with reference (r), foreign ship repair 

' work that would either interfere with future planned work or 
would restrict an afloat IMA from meeting its readiness 
requirement for getting underway shall not be undertaken. 

a, Chief of Naval Operations (CNO). 

(1) CNO (N43) will establish general policy and guidance - concerning accomplishment of intermediate-,level maintenance. 

(2) CNO Operational Forces Resource Sponsors (N85, N86, 
N87, and N88) will establish the number of afloat and ashore IMAs 

- -- -- required in support of fleet needs. 

FLTCINCs . FLTCINCs shall: 

(1) Plan and schedule -1MAVs. 

(2) Determine IMA manpower and funding requirements for 
the preparation of budgets. 

(3) Manage resources allocated for intermediate-level 
maintenance. 

c. The Commander. Naval Sea Svstems Command 
~COMNAVSEASYSCOM). COMNAVSEASYSCOM shall: 

(1) Provide technical support to IMAs. 

(2) With FLTCINC assistance, defin,e and maintain IMA 
baseline capability descriptions. As a minimum, the baseline 
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will describe, by IMA type: work center functions, billets, 
industrial plant equipment, and maintenance responsibilities. 

d. Commander. Naval Reserve Force (COMNAVRESFOR~. 
CoMMNAVRESFOR shall coordinate efforts with the FLTCINCs to 
optimize the productivity and contribution of the Selected 
Reserve to the fleet's maintenance requirements. 

! 
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1. Refinition. --Depot-level maintenance is that maintenance 
which requires skills or facilities beyond those of the .. 
organizational and intermediate levels and is performed by naval 

' 

shipyards, private shipyards, naval ship repair facilities, or 
item depot activities. Approved alterations and modifications 
which update and improve the ship's military and technical 
capabilities are also accompl+shed. The following depot 
availabilities are defined: 

s 

a. Overhaul. A major availability, normally exceeding 
6 months8 duration, for the accomplishment of maintenance- and 
modernization. Program Managers frequently use terms such as: 

(1) Regular, complex, or engineered overhaul availability 
(ROH, COH, or EOH) to describe or identify planning and execution 
differences among overhaul availabilities of different ship 
classes. 

(2) Refueling, refueling complex, or engineered refueling 
overhaul availability (RFOH, RCOH, or ERO) to describe or 
identify fundamental planning and execution differences among 
overhaul availabilities of different nuclear powered ship 
classes, during which the reactor is also refueled. 

b. p e ~ o t  ~odernization"~eriod (DMP) . An availability 
scheduled primarily for the installation of major, high priority 
warfare improvement alterations. 

c. Selected Restricted Availabilitv (SRA). A short, labor- 
inten'sive industrial period assigned to ships in-progressive or 
Engineered Operating Cycle Maintenance Programs, for the 
accomplishment of maintenance and selected modernization. Ships 
assigned to Progressive Maintenance Programs are maintained 
through SRAs in lieu of overhauls. 

d. pockinu Selected Restricted Availabilities (DSRAI. An 
SRA expanded in scope to include maintenance and modernization 
that require drydocking. 
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e. phased Maintenance ~vailabilitv (PMA). A short, labor- 
intensive availability for ships in a Phased Maintenance Program 
for the accomplishment of maintenance and modernization. Ships 
assigned to Phased Maintenance Programs are maintained through 
PMAs in lieu of overhauls. - .. 

f. pockinu Phased Maintenance Availabilitv (DPMA). A PMA 
expanded in scope to incAude maintenance and modernization that 
require drydocking. 

g. Restricted ~vailabilitv (RAV). An availability assigned 
to an industrial activity for the accomplishment of specific 
items of work while the ?hip is present and rendered incapable of 
fully performing its assigned missions and tasks. 

h. Technical Availabilitv (TAVL. An availability for the 
accomplishment of specific items of work by an industrial 
activity, during which the ship's ability to fully perform its 
assigned mission and tasks is not affec,ted. 

i. Vovaae Re~air (VRI Availability. An availability solely 
for the accomplishment of corrective maintenance of mission- or 
safety-essential items necessary for a ship to deploy or to 
continue on its deployment. Repairs accomplished during a VR 
availability are frequently referred to as voyage repairs. 

j. Fittins-Out Availabilitv IFOA). An availability assigned 
to newly built, activated, or converted ships at the shipyard . 
designated as the fitting-out activity to place on board the 
material specified in the ship's allowance lists. Reference (s) 
provides guidance on the procedures, scheduling, and durations of 
these availabilities. 
u 

k. post Shakedown Availabilitv (PSAL. An availability 
assigned to newly built, activated, or converted ships upon 
completion of post-delivery shakedown. PSAs will be scheduled so 
that they are completed no later than the end of the shipbuilding 
and Conversion, Navy (SCN) obligation work limiting date, which 
is the date on which SCN funding and work authority terminates. 
Work performed shall normally include correction of defects noted 
during shakedown, correction of deficiencies remaining from the 
acceptance trials, and performance of class modifications 
remaining from the new construction, activation, or conversion 
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period. Reference (s) provides guidance on the procedures, 
scheduling, and durations of these availabilities. 

1- inactivation Availability. An availability assigned to 
prepare a ship for inactivation or disposal. The scope of work.. 
depends on the planned disposition of the ship. 

m. Activation Availabiutv. An availability assigned to 
return a ship to active status. 

n. Service Craft ~ e D o d  Availabilitv (SCDA) . A major 
industrial availability for the accomplishment of maintenance and 
modernization on service cxaft. 

a. Every ship completing a CNO-scheduled depot availability 
shall be capable of carrying out its mission with a reasonable 
expectation of maintaining a satisfactory condition of readiness 
until the next CNO-scheduled depot availability. 

b. All depot availabilities shall be accomplished at the 
lowest practical cost, and work performed shall adhere to . 
published maintenance and repair technical requirements and 
standards. 

c. Maintenance and repair work essential for safe and 
reliable nuclear propulsion plant operations and submarine 
submerged operations will not be deferred from one depot-level 
maintenance period to the next. 

d. CNO-scheduled depot availabilities shall be scheduled in 
accordance with reference (a) guidelines. 

e. Maximum adherence to the reference (a) notional schedule 
Is essential to minimize degradation of a ship's material 
condition and to ensure orderly workload planning at depot-level 
maintenance activities. In the event it becomes necessary to 
revise planned availability schedules, the procedures outlined in 
subparagraph 3c shall be followed. 

f. Commencement oi ~aintenance Cvcle. ~aintenance cycles 
shall commence on the first day of the month after completion of 
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PSA, or as indicated in the Class Maintenance Plan (CMP), or 
indicated in reference (a) for that ship class. 

g. prioritv of Work in Naval Shiwards (NsYs). Work shall 
be accomplished in NSYs in accordance with the following 
priorities, listed in descending order: 

(1) Work associated with the Trident program. 

(2) Voyage repairs{ 

(3) Work on ships being prepared for deployment. 
I 

(4) CNO-scheduled depot maintenance availabilities. 

(5) RAV/TAV availabilities. I 
(6) Other U.S. Navy ship availabilities, except for 

inactivation or disposal. 

(7) Refurbishment of repairables. I 
(8) Work on other U.S. Government ships. 

- -  -- . - (9) Inactivation and disposal ava.ilabilities. 

(10) Work on fore-ign ships. I 
h. Reactor plant maintenance, repair, and modernization in 

nuclear powered warships, beyond the capability or capacity of 
the organizational level, shall be assigned only to nuclear 
capable shipyards or nuclear capable intermediate maintenance 
activities and performed following the requirements established 

' 

by the Director, Naval Nuclear Propulsion (CNO (NOON), 
COMNAVSEASYSCOM (SEA-08)). 

i. Depot-level repair, maintenance, and modernization for 
steam plant systems, electric plant systems, and those auxiliary 
ship systems which support reactor plant and associated reactor 
safety systems in nuclear powered warships shall be assigned only 
to nuclear capable shipyards and performed per the requirements 
established by COMNAVSEASYSCOM. 
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j. Availabilities of tenders with nuclear support facilities 
may be assigned to non-nuclear capable shipyards, provided the 
requirements of reference (t) are met. 

k, Availabilities awarded in the private sector shall be 
accomplished in such a manner to ensure quality performance, 
promote vigorous and healthy competition, support the nation's . 

industrial base, and include,quality of life considerations for 
ship's force, 

1. since condition-direkted repair renders full definition 
,of all work prior to the start of the availability impractical, 
availability contracts must ,have the flexibility to add and 
delete work, during availability execution, without placing the 
government at a negotiating disadvantage. . . 

3, Procedures 

a. Availabilitv Assiqnment and Schedulinq. 

(1) CNO (N43) will: 

(a) coordinate among OPNAV staff, fleet, 
COMNAVSEASYSCOM, and Program Executive Offices (PEOs) or Direct 
Reporting Program Managers (DRPMs), as required, the assignment 
and scheduling of all CNO-scheduled depot availabilities. 

(b) Maintain the approved CNO Depot Maintenance 
Schedule (OPNAVREPORT 4710), as a file, in the Fleet 
Modernization Program Management Information System (FMPMIS) 
database. 

t (2) The CNO Operational Forces Resource Sponsors (N85, 
3786, N87, and N88) will determine the fiscal year that activation 
and inactivation availabilities are to be scheduled. 

(3) The FLTCINC, or his designated representative, shall: 

(a) Assign and schedule RAVs, TAVs, and VR 
availabilities. 

Enclosure (3) 



OPNAVINST 4700.45 
4 December 1992 . 

(b) Recommend changes to, or approve as authorized in 
subparagraph Jc, changes to CNO-scheduled depot availabilities. 

(4) PEOs, DRPMs, and Ship Program nanagers (SPMP) shall 
recommend changes to, or approve as authorized in subpara- 
graph 3c, changes to CNO-scheduled depot availabilities. -. 

b. -0-scheduled Deoot Maintehance Availabilities. Ships 
shall generally undergo CNQ-scheduled depot maintenance 
availabilities at the intervals and durations set forth in 
reference (a) . 1 

I 

(a) Allowable deviations from submarine maintenance . . 
cycles are specified in reference (u). 

(b) Allowable deviations from surface ship - 
maintenance cycles are specified in reference (a). 

(c) For deviations that exceed references (a) or (u) 
guidelines, fleet shall provide COMNAVSEASYSCOM an assessment of 
the ship's material condition. COMNAVSEASYSCOM shall provide 
fleet impact of proposed deviations. Reasons for these 
deviations along with any impact identified shall be included on 
the fleet's schedule change request. 

(2) Durations. Reference (a) availability durations are 
to be used as nominal durations in long-range planning. After 
the scope of the work package is defined at the Work Definition 
Conference (WDC), it is incumbent upon the accomplishing activity 
to evaluate the work package and assess its capacity and 
capability to perform the work in the allotted time. Recommended 
adjustments to availability durations should be officially 
addressed during WDC, or as soon as possible thereafter. 

c. Schedule Chanaes. Changes to CNO-scheduled 
availabilities may become necessary for operational or other 
reasons. However, such changes must be held to an absolute 
minimum in order to maintain to the maximum extent practical the 
Ship ~aintenance and Modernization Program integrity. 
Maintaining schedules will avoid workload disruption and the 
associated additional costs. In the event it becomes necessary 
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to revise the schedules, the following procedures shall be 
followed: 

(1) FLTCINCs are authorized to approve changes to 
overhaul availabilities, SRAs, DSRAS, PMAs, DPMAs, DMPs, and 
SCDAs provided they: 

(a) Do not change accomplishing activity or fiscal 
year of execution. . 

(b) Do not constljtute a major workload adjustment. 

, (c) Do not extend the availability duration by 
greater than 35 days from the currently approved duration. 

. . 
(d) Do not deviate from the maintenance cycle beyond 

the allowable deviations specified in references (a) and (u). 

(e) Are coordinated with COMNAVSEASYSCOM, the PEO or 
DRPM, and the accomplishing activity, and reported to CNO (N43) 
and the cognizant Operational Forces Resource Sponsor. 

(2) TYCOMS, or other designated subordinate activities, 
may be authorized by the FLTCINC, in writing, to approve changes 
authorized in subparagraph 3c(l) provided the changes also: 

(a) Do not alter the availability start date by 
greater than 35 days. 

(b) Do not alter the completion date by greater than 
35 days beyond the CNO-completion date established at the 
commencement of the availability. 

4 

(c) Are reported to the FLTCINC. 

(3) PEOS, DRPMs, and SPMs are authorized to approve 
changes to FOAs, PSAs, activation, or inactivation availabilities 
provided they: 

(a) Do not change accomplishing activity or fiscal 
year of execution. 

(b) Do not constitute a major workload adjustment. 
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- (c) Are coordinated with fleet, COKNAVSEASYSCOM, and 
the accomplishing activity, and reported to CNO (N43) and the 
cognizant Operational Forces Resource Sponsor. 

(4) Changes not authorized in subparagraphs 3c(l) through 
3c(3) shall be referred to CNO (N43) for approval. * 

(5) Issuance of changes to the CNO Depot Maintenance 
Schedule, and recommendatiofls for changes, normally are 
accomplished by naval message. The FMPMIS OPNAVREPORT 4710 
database is the official Dedartment of Navy (DON) ship depot 
maintenance scheduling database and will be kept updated to 
*reflect all approved schedule changes. 

1 

(6) FLTCINC, COMNAVSEASYSCOM, PEO, or DRPM schedule 
changes and change requests shall be addressed to: CNO (N43), 
the cognizant CNO Operational Forces Resource Sponsor (N85, N86, 
N87, or N88), and CNO (NOON) for nuclear powered ships and 
tenders with nuclear support facilities, with an information 
copy to: the cognizant COMNAVSEASYSCOM codes; PEO, DRPM, or SPM; 
planning yard; SUPSHIP or NSY; and other interested activities. 

(7) Activities executing availabilities which will extend 
beyond the current CNO-approved completion date must formally 
propose a new completion date in sufficient time to obtain 

.-- approval of the request prior to the expiration of the currently 
CNO-approved completion date. 

(8) Schedule change requests for llout-year" avail- 
abilities may be deferred for resolution at the Fleet Depot 
Maintenance Scheduling Conferences. For purposes of this 
instruction, out-year availabilities are defined as those beyond 
the current budget years, or beyond the budget years being 
subniitted during the current fiscal year. For example, FY 1996 
and beyond are considered out-years during FY 1992 and FY 1993. 

d .  Solicitation of Private Sector Availabilities. Private 
sector availabilities will be solicited, competed, and awarded 
using the Federal Acquisition Regulation (FAR) and the Defense 
Federal Acquisition Regulation Supplement (DFARS). 
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(1) The Public/Private Competition (PPC) Program was 
initiated by Congress on a test basis in 1985. The goal of the 
PPC program is to improve efficiency and reduce costs in both the 
public and private sectors. 

(2) Recommendations, for availabilities to be included in 
the PPC program shall be forwarded to CNO (N43). These 
recommendations will be coqrdinated among COMNAVSEASYSCOM, fleet, 
and OPNAV staff via CNO (N43), and forwarded to Assistant 

, Secretary of the Navy for Research, Development and Acquisition, 
ASN (RD&A), for approval ip time to permit an orderly 
solicitation and award process. Appendix A to e n c l o s ~ e  (3) 
outlines the typical PPC candidate selection process. '. 
Consideration shall be given to minimize the negative impact on 
personnel tempo of operations (PERSTEXPO) and other quality of 
life issues. 

(3) PPc availabilities shall be solicited, competed, and 
awarded using established procurement and Naval Comptroller 
(NAVCOMPT) guidelines. Appendix B to enclosure (3) outlines the 
typical PPC solicitation and award process. 

(4) COMNAVSEASYSCOM shall assign an ~dministrative 
Project Officer (APO) to all PPC availabilities to fairly assess 
compensation for changes and to represent customer interests in 
specified areas. 

9 

(1) CNO Operational Forces Resource Sponsors (N85, N86, 
N87, and N88) will: 

(a) Approve Maintenance Program Master Plans for 
their respective platforms, including Naval Reserve Force (NRF) 
ships and those patrol and service craft listed in reference (a). 

(b) Monitor Maintenance Program Master Plan 
compliance. 

(c) Review all CNO-scheduled depot availability 
changes with CNO (N43) prior to approval. 
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(2) CNO (N43) will: 

(a) ~ o k e n t ,  in reference (a), the notional depot 
availability durations, intarvals, and repair man-days approved 
by the Operational Forces Resource Sponsors, for each ship class. 

(b) Control schedules for CNO-scheduled 
availabilities in accordance : with paragraph 3. 

(c) Coordinate all depot maintenance schedule changes 
with: the cognizant ~~erakional Forces Resource Sponsors, 
COMNAVSEASYSCOM, the cognizant PEOs or DRPMs, and for nuclear . 

powered ships or ships wit? nuclear support facilities, the 
Director, Naval Nuclear Propulsion (CNO (NOON)). 

b. FLTCINCs. FLTCINCs shall: 

(1) Maintain the depot maintenance intervals and cycles 
issued in reference (a) to the maximum extent practical within 
operational requirements. 

(2) Plan for and monitor availability execution to 
achieve a balance of cost and schedu1.e for the scope of work 
authorized. Ensure that any growth in the scope of work 
authorized is necessary to reasonably assure safe, reliable 

- .  - -operation of the ship during the subsequent operating cycle. 

(3) Inform the Chief of Naval Personnel (CHNAVPERS (Nl)) 
of any significant changes which would affect ship manning 
requirements during an extended depot availability. 

(4) Ensure that testing of all systems and equipment 
installed or repaired during the availability,-which require at- 
sea' testing, is conducted prior to availability completion. 

(5) Coordinate with the PEO, DRPM, or SPM, as applicable, 
in the accomplishment of depot availability planning. 

(6) Implement docking officer qualification and 
certification requirements as issued in COMNAVSEASYSCOM 

- instructions. 

(7) Plan for and provide berthing, messing, offices, 
classrooms, equipment stowage space, and ship's force repair shop 
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space in accordance with reference (v), when shipboard facilities 
are expected to become unusable or uninhabitable. This pertains 
to all private shipyard availabilities and all public shipyard 
availabi1iti.e~ when the public shipyard is unable to provide 
adequate facilities. 

(8) Assign and schedule RAv, TAV, and VR availabilities. 
This may be delegated to subordinate commands for accomplishment, 

(9) Ensure completiqn data for SRF availabilities is 
forwarded to COMNAVSEASYSCOH for analysis and refinement of 

,maintenance requirements. 
I 

(10) Approve changes to CNO-scheduled availabilities . . 
authorized in paragraph 3 ,  

COMNAVSEASYSCOM. COMNAVSEASYSCOM shall: 

(1) Establish Naval Shipyard (NSY) operating policies. 

(2) Furnish timely information on the prospective 
worlcloads of NSYs and SUPSHIPs to the respective FLTCINCs for 
their guidance, recommending changes to scheduled availabilities 
to balance workload and avoid excessive cost to Navy. 

(3) Establish performance standards for the 
accomplishment of maintenance, modernization, and all other 
shipwork scheduled for accomplishment by depot-level maintenance 
activities. 

( 41  Ensure that NSYs and SUPSHIPs execute ship repair and 
modernization within the scope of work authorized, employing 
prescribed technical methods, specifications, and quality - 
assurance requirements in the most cost efficient manner. 

(5) Coordinate the development of methods and products 
for depot-level maintenance planning and execution which make use 
of advanced digital information systems and technology, such as 
Technical Information Files (TIFs) currently being developed 
under the Advanced Industrial Management (AIM) Program. 

(6) Establish minimum requirements for qualification and 
certification of docking officers for floating drydocks, graving 
docks, and marine railways. 
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(7) Ensure that management information systems used for 
the collection and analysis of post-availability completion and 
as-found condition data are compatible with the 3-M system. 

(8) Conduct system and equipment engineering analysis to 
eliminate or refine maintenance periodicities. 

1 

(9) Assist PEOs or,DRPMs and FLTCINCs or TYCOMs in 
coordinating private-sector, CNO-scheduled, depot availability 
assignment and contracting within established FAR and DFARS 
guidelines. I 

(10) Assist FLTCINFs in the d.esign, acquisition, and 
technical support of SRFs. 

d. PEOs. DRPMs. and SPMs. PEOS, DRPMs, and SPMs shall: 

(I) Issue availability planning milestones that maximize 
the probability of successful execution, and: 

(a) If the availability is solicited for 
accomplishment in a coastwide area, support a contract award no 
less than 120 days before the CNO-scheduled availability start 
date. 

(b) If the availability is 'solicited for 
accomplishment in an extended solicitation area, support a 
contract award no less thbn 60 days before the CNO-scheduled 
availability start date. 

(c) If the availability is to be conducted within a 
ship's homeport area, support a contract award no less than 30 
days before the CNO-scheduled availability start date. 

a 

(d) If unable to comply with (a) through (c), above, 
alternative contract options must be formally reviewed with the 
fleet, and forwarded to CNO (N43) for resolution, if required. 

(2) If unable to award availabilities detailed in 
subparagraph 4d(l)(a) at least 90 days prior to the CNO-scheduled 
availability start date, notify CNO (N43). 
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(3) Conduct a post-overhaul evaluation and review w i t h  
the Fleet or Type Commander within 60 days of an overhaul 
availability completion. 

(4) Analyze post-availability completion data, and refine 
maintenance requirements data for FLTCINC and CNO (N85, N86, ~0.7, 
N88, and N43) use. 

( 5 )  Ensure system arid equipment engineering analysis is 
conducted to eliminate or refine maintenance periodicities. 

I 
(6) Coordinate with the FLTCINCs or TYCOMs all private- 

' sector, CNO-scheduled, depot availability assignment and 
contracting within established FAR and DFARS guidelines. 

, . 
(7) Conduct a combined alteration and repair verification 

conference with the fleet at least 8 months prior to an overhaul 
availability start. 

(0) Approve changes to CNO-scheduled availabilities 
authorized in paragraph 3. 
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a. The goal of -Navy ship Maintenance is to maintain adequate.. 
ship material condition and availability for operations 
(readiness). The Maintenance Program established for a class of 
ships is the structure for defining and using RCM-based 
applicable and effective maintenance elements in a predetermined 
manner to maintain or restore phip material condition at the 
level needed to achieve the required degree of readiness. These 
elements include personnel, material, facilities (public and 
private), programs, and procedures. The overall goal is 
successful determination of maintenance requirements 
authorization of applicable and effective maintenance actions at 
the lowest practical cost. 

b. The Navy ship is a unique entity in that responsibility 
for both the operation and maintenance of the ship rests with the 
ship itself. Other Navy organizations exist to support that 
entity. 

c. BY focusing on engineering requirements instead of 
administrative nuances, differences among the four maintenance 
programs - Engineered operating Cycle, Progressive, Phased 
Maintenance, and the Aircraft Carrier Continuous Maintenance 
Programs - currently defined-for ship maintenance are being 
minimized as the Navy transitions to Condition-Based ~aintenance 
(CBM). The fundamental CNO-approved approach places the emphasis 
on ensuring a ship's commanding officer is provided the 
information and support needed to ensure a reasonable probability 
that the ship is ready for prompt and sustained combat operations 
at sea on a continuing basis. The basis for this information is 
principally the Maintenance and Material Management (3-M) system, 
which provides Maintenance Requirements Cards (MRCs) for 
organizational-level preventive maintenance actions, and the 
~aintenance Resource Management System (MRMS), which provides 
intermediate- and depot-level preventive maintenance actions via 
Master Job Catalog (MJC) items. MRCs and MJC items are developed 
by cognizant technical authority. MJC items shall provide fully 
detailed procedures for accomplishment of intermediate-level 
maintenance actions, but may reference other task-standard 
documents for the accomplishment of depot-level maintenance 
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actions. Perfomance of these organizational-level HRCs and 
intermediate- and depot-level MJC items provides: 

(I) Assurance that systems are operating within technical 
specifications. - 

(2) Assurance that proper maintenance actions (e.g. , 
lubrication, greasing, and.adjustments) ! are performed. 

(3) ~echnical information that indicates system condition 
and can be used as the basis for determining required corrective 
maintenance. 

I 

(4) ~echnical infohation to be used by the technical 
community as the basis for determining process or technical 

. 

changes. 

(5) Technical information to be used as the bas i s  for 
sustaining material certification. 

d. Maintenance actions that are used to obtain objective 
evidence of equipment performance or condition trends are 
considered to be preventive maintenance. 

. _ _  - . 

. Each ship class, including unique, single-ship classes, 
shall havea CNO-approved.Maintenance Program. 

(I) Preventive maintenance actions identified in a 
Maintenance Program for a ship class shall be developed using 
approved RCM techniques in accordance with reference (e). MRCs, 
for organizational-level preventive maintenance, and MJC items 
fot intermediate- and depot-level preventive maintenance, shall 
be the reference documents for accomplishing Mese'actions. 

(2) Corrective maintenance determination shall be based 
on Condition-Based Maintenance (CBM) requirements, i.e., on 
objective evidence of need. 

(a) Condition-directed repairs should be based on 
current evidence of degradation below system performance 
requirements. Insurance repairs should be based on material 
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condition trend predictions of future degradation below system 
performance requirements. 

. (b) Where CBM diagnostics, inspections, or tests are 
unavailable or impractical to determine actual equipment 
condition or trends, time-directed repairs shall be based on .-. 
engineering analysis such as assessment of the as-found material 
condition of components or systems when they are disassembled for 
maintenance or age-reliability analysis, including age- 
exploration, 

I 
(3) Maintenance actions shall be authorized to be 

performed by the lowest maintenance echelon that can ensure 
proper accomplishment, taking into consideration urgency, 
priority, capability, capacity, and cost. .. . . 

(4) Effective use of specialized husbandry agents for 
maintenance determination, authorization, and management' is 
encouraged where such use provides a clear value added. 

(a) Husbandry agents shall meet qualifications 
established for performing specific functions of the maintenance 
program. For example, port engineers are expected to be highly 
qualified, licensed marine engineers with both an engineering 
degree and prior sailing and Port Engineer experience, or 

- - -  .. - equivalent U.S. Navy ship repair experience. 

(b) Husbandry agents normally shall be assigned 
responsibility for no more.'than two ships and shall be involved 
in the determination, planning, authorization, and execution of 
all intermediate- and depot-level maintenance actions. 

(c) When performing duties in the areas of work 
determination, authorization, and ,execution, husbandry agents are 
responsible to the fleet. 

b. The process for developing the maintenance program for 
new ship classes shall: 

(1) Follow procedures specified in references (d) 
and (e) and incorporate existing maintenance requirements 
developed for specific systems and equipment. 
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(2) Apply both technical and cost criteria to maintenance 
decisions, providing due consideration to ship design and crew 
composition. 

(3) Accommodate differences in intermediate- and depot- 
level industrial capability and capacity. 

- 

(4) Designate work to be accomplished at the lowest 
maintenance echelon that caniensure proper accomplishment, taking 
into consideration capability, capacity, and cost. 

I 
(5) Ensure that pre-depot-availability tests and 

,inspections, required for maximum work identification, are 
developed. MRCs and MJC itws shall be the reference documents 
for accomplishing these tests and inspections. . 

c. Maintenance programs for in-service ship classes should 
be reviewed for conformance with the guidelines of 
subparagraph 2b, and modified in areas where it can be determined 
that the expected results would be cost effective. 

d. A CNO-approved Maintenance Program Master Plan shall be 
developed for each ship class. This plan shall describe the 
basic parameters of the maintenance program for that ship class. 
This includes: 

- . - - - - . 

(1)-Establishing minimum organizati.ona1-level repair 
capabilities needed to satisfy operational requirements self- 
sufficiency objectives. 

(2) Establishing the intermediate- and depot-level 
requirements (e.g., number, type, duration, interval between, and 
man-day size of availabilities). 

a 

(3) Identifying the maintenance approach used for 
critical systems and equipment. 

(4) Identifying all required support features, including 
facilities requirements, specific turnaround programs, insurance 
material programs, special diagnostic systems, and husbandry 
agent (e.g:, Port Engineers or AEGIS Homeport Engineering Teams) 
qualification and maintenance management requirements. 
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(5)  evel loping a plan of action and milestones for 
implementing, and improving, maintenance support requirements. 

e. A COMNAVSEASYSCOM-approved Class Maintenance Plan (a@) 
shall be developed for each ship. class. The CMP is the principal 
document for executing the approved Maintenance Program Master . 
Plan for a ship class. The CMP for a ship class shall describe 
all preventive maintenance actions and maintenance support 
requirements. This includes: 

(1) Identifying all grganizational-, intermediate-, and 
depot-level maintenance actions, engineered periodicities, and 
'the maintenance echelon expected to accomplish each. 

I 

(2) identifying those maintenance actions designated by 
the cognizant technical authority as mandatory or that RCM 
analysis has shown to be valid time-directed maintenance. Time- 
directed maintenance that is not condition-based should be 
minimized. 

(3) Identifying those maintenance actions associated with 
assessing equipment condition, including pre-availability 
diagnostics, tests, and inspections performed by ship's force or 
by other maintenance support organizations. 

- -  - . (4) Providing details regarding the level of effort or 
involvement of each maintenance support organization and program 
designated in the Maintenance Program Master Plan. 

f. MRCs and MJC items may be incorporated or referenced in 
the CMP for each ship class. 

g. MRC and MJC item periodicities shall be modified based on 
the'results of RCM experience. These periodicities are to be 
used as a scheduling tool for accomplishment of the maintenance 
action. 

h. MRC and MJC item actions shall include diagnostics, 
tests, inspections, and selected acceptance criteria to determine 
the need for condition-directed maintenance. 

i. The CMP is the core of the logistics program developed 
for each ship class. The translation of these plans into 
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maintenance actions requires the development and maintenance of 
MRCs and MJC items for the assessment of equipment condition, 
determination of maintenance requirements, and execution of 
maintenance actions. 

..- 

j. A thorough knowledge and assessment of actual equipmen& 
condition in relation to its minimally acceptable condition is 
the basis for maintenance decisions. Equipment condition is a 
broad term that of necessity includes static parameters, such as 
size, shape, and the extent of material degradation obsemed from 
prior maintenance on similar or the same components, and dynamic 
parameters, such as speed, temperature, pressure, and electrical 
;characteristics. Ship's force is required to know the condition 
of its ship and equipment. ' 

k. The complexities of shipboard systems and equipment have 
necessarily led to the development of other supporting 
organizations, programs, requirements documentation, and 
information systems to augment the original MRC and MJC item 
process. These support organizations, programs, requirements 
documentation, and information systems should be: continually 
reviewed for effectiveness; integrated, consolidated, or 
standardized, as practicable; and modified., as appropriate, to 
maximize fleet self-sufficiency. Examples are: 

- (1) - -  Support organizations: 

- Planning and Engineering for Repairs and 
Alterations (PERA) - Submarine Maintenance Engineering, Planning, and 
Procurement (SUBMEPP) - In-Service Engineering Agent (ISEA) - Fleet maintenance personnel 

I 

(2) Support programs: 

- Integrated Logistic Overhaul (ILO) - Integrated Logistic Review (ILR) - Advanced Industrial Management (AIM) Program 
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(3) supplementary requirements documentation: 
. . .  

- ~ a v a i  Ships1 Technical Manuals (NSTMs) - System, subsystem, and equipment technical manuals - Technical specifications and standards 
(4) Supplementary information systems: 

- ship ~onfigurition Logistics Support Information 
System (SCLSTS) - Navy Advance Technical Information System (ATIS) - Maintenance Resource Management System (MRMS) 

1. Depot- and intermediate-level repair work deterplination 
shall be based on: 

(1) Current Ship ~aintenance Project (CSMP) records of 
deferred and completed maintenance. 

(2) objective evidence of degradation or failure 
determined by results of MRCs or MJC items conducted by ship's 
force or support programs. 

(3) Material condition trend predictions of future 
failure. 

(4) Time-directed maintenance which is based on age- 
reliability analysis, appropriate distribution of failures, and 
availability of an applicable maintenance action. 

m e  Depot-level availability repair work authorization shall 
be based on assessment of the relative risk of non-accomplishment 
totpersonnel safety and ship mission readiness. ~uthorization of 
repair work items shall be prioritized in descending order of 

.. . risk to personnel safety and mission readiness. ~elative risk is 
the product of the probability of failure before the next 
scheduled availability and a measure of the severity of failure. 

n. Reactor plant maintenance, repair, and modernization in 
nuclear powered warships shall be programmed in accordance with 
requirements and policies established by the ~irector, Naval 
Nuclear Propulsion (CNO (NOON) , COMNAVSEASYSCOM (SEA-08) ) . 
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o Maintenance and repair work essential for safe and 
reliable nuclear propulsion plant operations and submarine 
submerged operations shall not be deferred from one depot-level 
maintenance period to the next. 

3 penair Procedures and S u ~ ~ o r t  

a penair Detenninati~~q. FLTCINCs , acting through their 
Type Commanders (TYCOMs), or other designated subordinates, shall 
determine the repair actio s required to maintain or restore 
equipment to its intended 2ondition based on technical 
requirements defined by the cognizant technical authority. This 
determination shall use RCl$ principles. Repair determination 
assistance is available through various programs, organizations, 
and information systems within the fleet and SYSCOMs. Examples 
are: 

(1) Repair determination programs: 

- Material Condition Assessment ( M a )  - Test and Monitoring Systems (TAMS) - Shipboard Instrumentation and Systems Calibration 
(SISCAL) - Pro-Overhaul Tests and Inspections (pOT&Is) - Work Definition Inspections (WDIs) 

- - Fleet Inspections - Machinery History and Trend Analysis - Submarine Safety Certification (SUBSAFE) Program - Assessment of Equipment Condition (AEC) program 
Repair determination organizations: 

- Board of Inspection and Survey (-1NSURV) - Submarine Monitoring, Maintenance and Support 
Program Office (SMMSO) - Submarine Maintenance Engineering, planning, and 
Procurement (SUBMEPP) - Performance Monitoring Teams (Surface and 
Submarine) 

(3) Information systems: 

- Current Ship Maintenance Project (CSMP) - Planned Maintenance System (PMS) 
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b. pe~air Authorization. FLTCINCs, acting through their 
TYCOMs or other designated subordinates, shall authorize required 
maintenance actions based on safety considerations and on cost, 
schedule, and mission trade-offs, as required. The choice of 
required maintenance actions to be authorized shall be based on.. 
evaluation of risk to personnel safety and ship mission readiness 
imposed as a result of those maintenance requirements deferred. 
Acceptance of risk is unavoipable; proper management of risk is 
essential. 

c. pe~air Executioq. d epairs shall be executed, in 
' accordance with technical requirements, at the lowest level 
practicable that can assuretproper accomplishment. If funding 
constraints exist,. priority must be placed on providing..ships 
that can safely and reliably perform their missions. 

d. Reactor plant maintenance, repair, and modernization 
shall be performed in accordance with requirements established by 
COMNAVSEASYSCOM (SEA-08). 

a. m. The CNO Operational Forces Resource Sponsors (N85, 
N86, N87, and N88) will: 

- - -  - 

(1) Approve all Maintenance Program   aster Plans, and any 
modifications to these plans, for their respective platforms. 

(2) Plan and program the resources required to fully 
support their Maintenance Program Master Plans, including 
resources for organizational-, intermediate-, and depot-level 
maintenance. 

u 

(3) Monitor Maintenance Program Master Plan compliance. 

b. FLTCINCs. The FLTCINCs shall: 

(1) Participate with Program Executive Offices (PEOS), 
Direct Reporting Program Managers (DRPMs), and Ship Program 
Managers (SPMs) in the development of the Maintenance Program for 
each ship class. 

(2) Execute each program in strict accordance with this 
instruction and specific guidance provided in the ships1 CMPs. 
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(3) Manage risks inherent in making maintenance.. 
decisions. Prudent risk is acceptable; no maintenance decision . 
is risk free. . .  . . .  . . I .... .... . ? . . ,. ,< ,, . .:-. . .. : 

. . . 4 . ' 
(4)  ~isist-the PEO, D&M, OFSPM in determining husbandry 

agent qualifications and maintenance management requirements. ,. 

COMNAVSEASYSCOM shall: 

(I) Develop, issue,/ and maintain organizational-level 
XRCs and intermediate- and depot-level MJc items. 

6 

(2) ~ssist Program Executive Off ices (PEOs) and Direct 
Reporting Program Managers (DReMs) in developing Maintenance 
Program Master Plans and CMPs. 

(3) Review and approve CMPs, including those developed by 
PEOs and DRPMs, ensuring that they satisfy the requirements of 
this instruction, are technically correct, and are best suited to 
individual ship classes. 

(4) Recommend changes to existing maintenance programs 
and CMPs that: support Navy's continued drive toward 
integration, standardization, and fleet self-sufficiency; are 
based on RCM-experience; and are cost effective. 

(5) Ensure effective support of maintenance 
determination, planning, and execution by field activities, and 
continuously improve maintenance procedures and technology. 

d. PEOs. DRPMs, and SPMs. PEOs, DRPMs, and SPMs shall: 

I (1) Develop a Maintenance, Program  astir Plan, for CNO 
approval, that is best suited to an individual ship class, that 
supports fleet mission and material readiness needs, and is cost 
effective. 

(2) Develop, for COMNAVSEASYSCOM approval, promulgate, 
and maintain CMPs based on approved Maintenance Program Master 
Plans and the requirements of this instruction. The CMP shall be 
promulgated by delivery of the first ship of the class. 
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(3)  Ensure adequate logist i& support for  the ir  
Maintenance Programs, 

e, Director. Naval Nuclear Pro~uls ion tCN0 tNOON1. 
COMNAVSFASYSCOM t SEA - 08 1 L . SEA-08 is respons.ible for  
establishing nuclear powered warship reactor plant maintenance, 
repair, and modernization requirements and po l i c i e s ,  

! 
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- . 
a* fliniature Electronic R e ~ a i ~ .  Miniature electronic repair 

is defined as the repair of single-sided and double-sided printed 
circuit boards, including t h d  removal and installation of 
dual-in-line packages and other micro-electronic packages; the 
repair oi printed circuit bodrd laminate and printed wiring; and 
the removal and application of conformal coating. However, such 
iepairs are authorized only under the MiniaturelMicrominiature 
(213) Electronic ~epair ~rogrhm with the proper training, parts, 
and equipment. 

b. flicrominiature ~lectronic Reuair. Microminiature 
electronic repair is defined as the repair of multi-layer 
printed circuit boards, usually requiring sophisticated 
equipment, such as stereo microscopes. Microminiature electronic 
repair includes repairs to multi-layer printed circuit boards, 
modules, and small Itdaughter* boards which are too complex or 
dense for miniature electronic repair; repairs to flexible 
printed circuit boards and printed circuit cables; removal and 
installation of special connectors, eyelets, and terminals; 
electroplating, micro-soldering, and complete rebui1ding;repairs 
to optical encoders and edgelighted panels; and repairs to 
ceramic and composite printed circuit boards. 

2. Limitations. The 2M Electronic ~epair Program excludes 
internal repairs to micro-electronic components, but their 
removal or replacement is acceptable. Other exclusions include 
internal repairs to critically sensitive components, such as 
miniature radio frequency balanced mixers, or repairs that 
require special calibration and test equipment not available to 
the maintenance activity. 

3. Discussion 

a. Electronic systems with removable circuit boards are 
characterized by increased packaging complexity, multi-layer 
construction, and the extensive use of microminiature devices and 
subminiature components. The increased use of such sophisticated 
systems and equipments calls for expanded electronic repair 
capability at all maintenance levels. This capability must 
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include properly trained personnel, adequate repair and test 
equipment, and special facilities. 

b. The 2M Electronic Repair Program provides the tools, test 
equipment, documentation, and training for the repair of printed 
circuit boards and electronic assemblies. The program covers 
ships, I M A s ,  and designated shore activities that directly 
support the fleet. ! 

c. Support and Test Fquipment Engineering Program (STEEP). 
This program provides the automatic test equipment,. procedures, 
documentation, and training for 2M electronic repair stations. 

t 

4. Policv. There are two principal categories of 2M repair: 
normal repair, and emergency repair. All 2M repair actions, 
regardless of category, must be performed by certified 
technicians utilizing certified facilities. The Source, 
Maintenance, and Recoverability (SMblR) code identifies the 
maintenance levels that may remove, repair, replace, or condemn 
an item. 

a. Normal Re~air. Normal repair is the application of a 
progressive repair concept consisting of sequential attempts to 
repair an item following the established organizational-, 
intermediate-, and depot-level repair hierarchy. If a ship has 
certified technicians and facilities, organizational-level test 
or repair is attempted prior to obtaining a replacement item from 
the supply system. If ship's force is unable to repair the item, 
it is shipped to an intermediate maintenance activity (IMA) for 
further inspection. The IMA will verify the condition of the 
printed circuit boards and miniature electronic components and 
conduct intermediate-level repairs, if possible. If the IMA is 
unable to repair the item, and it is deemed repairable, it is 
designated as a Depot Level Repairable (DLR) and is shipped to a 
depot facility for further inspection and repairs. Only an IMA 
or depot facility can determine that an item should be discarded 
because it is not repairable. 

b. Emercrencv Repair. Emergency repair is a repair deemed to 
be beyond organizational level that has been authorized by a 
ship's commanding officer because of operational necessity. Even 
if this repair is considered adequate, the item will be 
designated for intermediate-level repair and shipped to an IMA, 
with associated repair and test documentation, when ship 
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operations permit. The IMA will complete actions as indicated in 
subparagraph 3a. 

. . 
c. The condition of an item must be verified at a 2M station 

before discard. Ships should send items that are coded for 
organizational-level discard to an IMA for verification and - . 
possible repair. 

9 d ,  ~echnicians who repait electronic assemblies and 
subassemblies must receive formal training and certification in . 
miniature or microminiature r(pair. While on-the-job training is 
valuable, it is not acceptable for certification. . 

8 

e. ship and ship systems'maintenance activities performing 
miniature and microminiature electronic repair must meee the 
technical criteria established by Commander, Naval Sea Systems 
Command (COMNAVSEASYSCOM). 

a. chief of Naval operations (CNO). CNO (N43) is the 
program and resource sponsor for the 2M Electronic Repair 
Program. As such, N43 is responsible for properly funding the 
program and providing policy and guidance, as required. 

b. Fleet-Commanders in Chief (FLTCINCsI. FLTCINCs shall: 

(1) Operationally administer the 2M Electronic Repair 
Program at the organizational and intermediate levels. 

(2) Identify outfitting requirements and priorities. 

(3) Inspect and certify 2M repair facilities and 
techn'icians in accordance with established COMNAVSEASYSCOM 
procedures. 

(4) Ensure that 2M training is provided to personnel as 
required to maintain 2M station certification requirements. 

(5) Distribute electronic 2M repair kits to certified 2M 
repair facilities. 
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(6) Ensure that only certified facilities perform 2M 
repair and that repairs are accomplished i~t the lowest level 
practicable. . - - , 

. . 
(7) Ensure that all.2H maintenance actions accomplished 

are documented in accordance with reference (f). 
-- - .  

c. COMNAVSEASYSCOPI. COMNAVSEASYSCOM shall provide technical 
direction and implement the, 2M ectronic Repair Program 

Automatic Test Equipment (ATE) in accordance with 
reference (w). COMNAVSEAS SCOM,shall. also: J 

(1) Provide overall 2M Electronics Repair Program 
' management and establish pfocedures for orderly program - 
direction. 

(2) Acquire and deploy 2M equipment and integrated 
logistics support, including automatic and manual test equipment. 

(3) coordinate the development and distribution of all 
Test Program Sets (TPSs) and Gold Disks. 

(4) Establish 2M standards for test and repair of 
shipboard electronic equipment. 

(5) Develop, maintain, and acquire consolidated repair 
part allowances for each 2M-activity.- 

(6) Develop and maintain SMCR codes for all 2M-program- 
cognizant printed circuit boards. 

d. Prouram Executive Officers (PEOs), Direct Re~ortinq 
Prouram Manauers (DRPMs), Shir, Procfram Manaqers (SpMs), and 
S~stem and Euui~ment Acwisition Manaqers. PEQs, DRPMs, SPMs, 
and System and Acquisition Managers shall. comply with 
reference (w) for the incorporation of progressive repair of 
electronic end items into Class Maintenance plans. 

e. Chief of Naval Education and Trainino (CNETL. CNET, in 
coordination with COMNAVSEASYSCOM and the FLTCINCs, shall provide 
training facilities, curricula, and instructors for the 2M 
~lectronic Repair Program. 
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f Commander. Naval Sua~lv Svstems Command 
ICOMNAVSUPSYSCO~. COMNAVSUPSYSCOM shall direct the distribution 
of stock for electronic end-item-repair rotatable pools as 
requested by the FLTCINCs. 
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1. pefinitipn. Mobile Technical Units (MOTUS) are fleet 
activities located at areas of major fleet concentration. The 

.c 
mission of the HOTDs is to improve fleet combat system readiness 
by promoting the technical self-sufficiency of organizational- 
and intermediate-level activity personnel, primarily through 
on-the-job training in the maintenance and operation of combat 
system equipment. 

- -. 2- piscussioq 
l 

a. MOTU training may be,conducted in a classroom, but is 
normally accomplished in the form of on-board technical.. 
assistance. As such, it frequently coincides with the correction 
of technical problems that are beyond the capability of ship's 
force. HOTU training may also consist of reviews, tests, or 
trials of system performance. MOTUs also recommend certification 
of miniaturefmicrominiature (2M) repair stations and 2M 
technicians. 

b. MOTUs are manned primarily by senior enlisted personnel 
(E-7 through E-9) with technical and personal skills suitable for 
their training mission. Department of Defense (DOD) contractor 
technical programs, Contractor Engineering Technical (CETS) and 
Fleet Engineering ~echnical- Se-rvices (FETS) , cover military 
manpower shortages for new systems whose logistics support is not 
adequate or for other important, complex equipment with 
maintenance problems. Additionally, a small number of civil 
service personnel work in MOTUs to provide continuity and 
training for MOTU enlisted personnel. 

C.  The FLTCINCs coordinate the travel of MOTU personnel to 
efficiently distribute resources. MOTUs may be required to 
deploy aboard ships, to augment existing MOTUs overseas, or 
establish a technical assistance team at a new site. 

3. General Polic~ 

a. It is the Navy's goal that ships are to be as 
self-sufficient as possible. Consequently, MOTUs should develop 
the technical capability and expertise of ship's force personnel 
to improve the material readiness of combat and electronic 
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systems. Ship's force personnel who operate and maintain these 
systems must participate with the MOTU representative whenever 
possible. . . . 

e ..-- 
b. Senior enlisted personnel are assigned to 'provide 

meaningful shore billets and hands-on experience that will " 

contribute to their ship's self-sufficiency upon their return 
to sea. . 

c. MOTUs should not be used as an alternative to 
intermediate-level maintedance. IMAs should be used, when 
possible, to ensure that proper intermediate-level maintenance 

* skills are maintained, 1 

* 

a. Chief of Naval O~erations (CNOI. CNO (N43) is 
responsible for establishing general policy and guidance 

' concerning MOW mission and utilization. 

b. FLTCINCs. FLTCINCs are responsible for: 

(1) Providing personnel to MOTUS* 

(2) Managing MOTU resources. 
- - -  - .  .. 

(3) Establishing procedures to utilize MOTU capabilities 
efficiently. 
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1. Backuroun4. Performing maintenance in accordance with 
published technical and quality assurance requirements is a long- 
standing policy. ~uality assurance requirements carry equal . - .  .- 

weight with the technical requirements in the overall objective'. .. - .  

of quality maintenance. The technical complexity of present day 
ships reenforces the need for strict compliance with admini- 
strative and technical direction to ensure conformance to 
technical requirements durin maintenance. Seemingly trivial or 
minor deviations from requir, &I ents have resulted in the loss of 
life and degradation of ships8 readiness. 

1 

a. Quality maintenance requires the proper execution of 
responsibilities by each individual involved in the planning, 
logistics support, and execution of the maintenance process. 
Workers and planners will be provided adequate tools, guidance, 
training, resources, and time to perform quality maintenance. 
Failure to consistently accomplish first time quality maintenance 
should be viewed as a weakness or breakdown in the process. 
Reasons for failure should be identified and the process examined 
for modification, as appropriate. 

b, Maintenance of ship systems-and equipment shall be 
performed by qualified personnel using correct procedures and 
material in accordance with technical requirements promulgated by 
the appropriate technical authority. Policy and direction issued 
by the Fleet Commanders in Chief (FLTCINCs), COMNAVSEASYSCOM, or 
their subordinate activities shall comply with such technical 
requirements. FLTCINCs and COMNAVSEASYSCOM shall ensure 
procedures addressing deviations to technical r-equirements are 
established, These procedures shall: 

(1) Ensure that the activity, when finding itself unable 
to comply with technical requirements, recommends to the 
appropriate technical authority a repair which the activity 
considers achievable and which will ensure the needs of the fleet 
are satisfied. 

(2) Differentiate between categories of repair, and 
identify, by each category of repair, the appropriate technical 
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authority that can authorize deviation from technical 
requirements. 

(3) Ensure work does not proceed until concurrence from 
appropriate technical authority is received. 

(4) Ensure cognizant technical authority revises 
. 

applicable technical requirements, or documents a deviation from 
technical requirements, to reflect resolution of the repair. 

L 

E. Compliance with quality maintenance requirements will be 
validated by independent ofrersight in the form of audits and 
inspections. 

a. ~LTCINC. The FLTCINCs are responsible for safe and 
effective maintenance of their assigned ships. They shall: 

(1) Ensure their Type Commanders (TYCOMs) or other 
designated subordinate commands utilize approved processes for 
maintenance. 

(2) Ensure all organizational- and intermediate-level 
maintenance is accomplished in accordance with the cognizant 
Systems Commander (SYSCOM) technical specifications and 
requirements. When this requirement can not- be--satisfied; action 
shall be taken as outlined in subparagraph 2b. 

(3) ~aintain positive control over the maintenance 
practices of subordinate commands to ensure compliance with the 
standard Navy-wide maintenance policy. 

(4) Provide guidance to facilitate the development of 
joint policy instructions and notes, addressing the following as 
a minimum: 

(a) Administrative requirements. 

(b) Organizational- and intermediate-level 
maintenance activity quality assurance organization and execution 
requirements. 
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(c) ~esponsibilities of organizational- and 
intarmediate-level activity personnel relating to the definition 
and oversight of maintenance performed by depot activities. 

(d) Situational responsibility and accountability 
guidance. a .  

. - .- , -_. > .  - . . . -  
( 5 )  Assign quality assurance responsibilities. -. . - -  
(6) Advise M e  Chief of Naval Education and Training 

(CNEJ!) and provide guidance to Fleet Training Centers concerning 
new training requirements hentified as a result of work- 
procedure development, changes in current maintenance 
performance, and evaluations of maintenance quality problems. - . 

(7) Ensure that Ship Repair ~acilities (SRPS)' comply with 
technical and quality requirements promulgated by the 
Commander, Naval Sea Systems Command (COMNAVSEASYSCOM). 

b. COMNAVSEASYSCOM. As the lead hardware systems commander 
for the life cycle management of ships, COMNAVSEASYSCOH shall: 

(1) Develop the technical'requirements necessary tor 
performing quality maintenance.  his includes promulgating and 
maintaining such technical documentation as current selected 
record data and Navy equipment drawings, technical manuals, 
calibration and repair standards;-test requirements, and plans, 
as required. 

(2) ~dentify tho& systems, portions of systems, or 
components that, due to their essentiality, complexity, 
cleanliness or material requirements, must have additional 
process controls to ensure that technical requirements are met. 

t 

3 Develop and manage special programs to implement 
additional process controls for those systems and components 
identified as requiring such. 

(4) Provide necessary technical support and oversight of 
Naval shipyards (NSYs) and Supervisors of shipbuilding, 
Convexsion and Repair (SUPSHIPS). 

(5) Provide technical support to FLTCINCs to ensure 
quality objectives are met. 
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(6) Ensure all depot-level maintenance is accomplished in 
accordance with cognizant SYSCOM technical requirements and 
specifications. When this requirement can not be satisfied, 
action should be taken as outlined in subparagraph 2b. 

(7) issue quality assurance policy for NSYs, Ship Repair- 
Facilities (SRFs), and SUPSHIPs for depot-level maintenance. 

(8) Assist and advise FLTCINCs to ensure that guidance 
provided in such areas as work-procedure preparation, material 
requirements and control, work control., testing, and certi- 
fication instructions are tejchnically correct and consistent with 
Navy quality objectives. 

* 

(9) Advise CNET of dew training requirements iaentified . 
w i t h  new procedures, systems, or troubleshooting techniqiies. 

(10) Provide Commander, Naval Supply Systems Command 
(COMNAVSUPSYSCOM) with the following: 

(a) Sufficient, accurate, and up-to-date technical 
information to ensure consistent procurement and control of 
material that fulfills all technical requirements, 

(b) Assistance in the evaluation of discrepancies 
reported through the Quality Deficiency Report (QDR) Program. 

- - - - - . . . . . * .  

(c) Assistance in determining whether or not the 
severity of a reported problem warrants purging of supply system 
stocks. If purging is required, details of the inspection 
characteristics and methods should be provided, including the 
scope of the action to be taken, 

c. Other Hardware Svstem Commanders (SYSCOMsl. Commander, 
Navdl Air Systems Command (COMNAVAIRSYSCOM) and Commander, Space 
and Naval Warfare Systems Command (COMSPAWARSYSCOM) shall: 

(I) Coordinate, with COMNAVSEASYSCOM, in the development 
of technical requirements essential to performing quality 
maintenance, This includes promulgating and maintaining such 
technical documentation as current selected record drawings and 
Navy equipment component drawings, technical manuals, calibration 
and repair standards, test requirements, and plans, as required. 
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of systems, or components that, due to the i r  essentiality, 
complexity, cleanliness or material requirements, must have 
additional process controls to ensure that technical requirements 
are met, -- . . - 

.I 

(3) Assist COMNAVSEASYSCOM in the development of the 
additional process controls required to ensure that proper 
.maintenance actions or repairs are performed. 

- . - -  (4) Provide COMNAV-SYSCOM and FLTCINCs necessary 
technical support to ensure that quality objectives are met. 

t 

(5) ~ssist or advise FLTCINCs to ensure that,guidance 
provided in such areas as work-procedure preparation, material 
requirements, work control, testing, and certification 
instructions are technically correct and consistent with Navy 
quality objectives. 

(6) Advise CNET of training requirements identified with 
work procedures, systems, and troubleshooting techniques. 

( 7 )  Provide COMNAVSUPSYSCOM with the technical - information and assistance outlined in subparagraph lb(10). 

d. COMNAVSUPSYSCOM. COMNAVSUPSYSCOM isresponsible for 
procurement of material in accordance with technical 
specifications provided by the hardware SYSCOMs. COMNAVSUPSYSCOM 
shall: 

(1) Control material designated by hardware SYSCOMs for 
special programs such as Level I and Submarine Safety (SUBSAFE) 
in accordance with cognizant SYSCOM procedures. 

Q 

(2) Provide or support material control training for 
those supply personnel who receive, handle, and issue material 
for designated special programs. 

(3) Take action to ensure rapid correction of quality 
deficiencies as they are identified, utilizing guidance received 

' from the cognizant SYSCOM. 
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e is responsible for providing effective 
training in maintenance skills for military personnel in 
accordance vith reference (p). CHET shall: - .  

. . . - . , .  . _  ',.: - 
. - -  . . - 1 - A _ .  - . * -.- 

(1) Emphasize quality maintenance principles in all . 
leadership, management, and maintenance courses. .*. 

- 
(2) Develop new quality oriented leadership, magenant, 

and maintenance courses as required by ~ T C ~ C S  and S Y S C O ~ ~  

(3) Ensure that appropriate shipboard quality assurance 
fundamentals are included in rate advancement examinations. 
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Mr. Chairman and Members of the Subcommittee: 

We appreciate the opportunity to be here today to discuss the 
affordability of the Navy's recapitalization program and 
alternatives that would result in a more affordable Navy. Before I 
discuss specifics, let me summarize our views on these issues. 

The Navy will be asking Congress for billions of dollars in the 
coming years to recapitalize the fleet and maintain the defense 
industrial base. Even if the Congress authorizes the programs 
being requested, the Navy will face an affordability problem. Past 
experience strongly suggests that some costs will be higher than 
projected and some savings will fail to materialize. More 
importantly, we believe that there are alternatives to the 
Department of Defense (DOD) and Navy proposals that could 
effectively protect national security at a significantly lower 
cost. These alternatives include using less costly means to 
provide overseas presence, using existing aircraft and missiles for 
deep attack, and changing shipbuilding industrial base-related 
decisions. 

BACKGROUND 

To realize the strategy and force structure articulated in DOD's 
Bottom-Up Review, the Navy plans to decommission ships and aircraft 
squadrons, reduce its authorized personnel, and eliminate 
unnecessary support facilities. Table 1 shows the number of ships, 
submarines, and aircraft squadrons that the Navy plans to have 
decommissioned by 1994 and 1999, respectively. 

Table 1: Decommissioned Ships, Submarines, and Aircraft Sauadrons 

As part of this drawdown, the Navy plans to completely eliminate 
some ships and aircraft from its inventory--such as the FF-1052 
class frigates and the A-6 attack aircraft. 

Ships 

Submarines 

Aircraft Squadrons 

By making these significant reductions, the Navy hopes to produce a 
balanced and affordable Navy for the next century. It also hopes 
to protect major procurement programs such as the DDG-51, CVN-76, 
new attack submarine, SSN-23, F/A-18 E/F, medium lift alternative 
aircraft, and LPD-17 (LX). 

1985-94 

266 

67 

94 

1995-99 

68 

39 

39 



From fiscal year 1988 through 1994 the Navy's total obligation 
authority declined from $126 billion to $79 billion (a 37-percent 
decrease in constant 1995 dollars). During the same period, the 
Navy's procurement account declined from $45 billion to $17 billion 
(a 63-percent decrease in constant 1995 dollars). 

Table 2 shows that the Navy's total obligational authority is 
projected to increase slightly from fiscal year 1995 through 1999. 
This is not enough to keep overall Navy funding from decreasing 
after inflation. The procurement account is projected to grow by 
about 50 percent from $16.6 billion in fiscal year 1995 to $24.8 
billion in 1999. Aircraft procurement and shipbuilding and 
conversion are projected to increase the most. This will require 
decreases in other appropriation accounts. 

Table 2: Navva Obliaational Authoritv (Fiscal Years 1995-991 

Dollars in millions 

aIncludes Marine Corps. 

b~esearch, development, test, and evaluation. 

The Navy plans to spend about $120 billion beyond 1999 to complete 
programs such as the F/A-18E/F and DDG-51 that are in production 
during the period 1995 through 1999. However, this does not 
include the procurement costs for planned new multibillion 
acquisitions. The Navy estimates that aircraft. and ship 
procurement beyond 1999 will average $3.5 billion more per year 
than the average for the period 1995 through 1999. Since the 
average annual procurement for aircraft and ships for this period 
is $14 billion, this would represent an increase of about 25 
percent. 

1996 9 1 1 9 9 8 - 1  
$23,958 

21,158 

18,500 

8,433 

2,953 

1,212 

622 

$76,837 

$74,868 

Account 

Military personnel 

Operations and 
maintenance 

Procurement 

RDT&E~ 

Military construction 

Family housing 

Revolving and 
management funds 

Total 

Constant 1995 dollars 

1995 

$25,106 

24,055 

16,646 

8,935 

2,150 

1,083 

609 

$78,583 

$78,583 

$23,915 

21,619 

24,822 

6,966 

1,157 

1,269 
- 

2 

$79.750 

$71,454 

$23,528 

20,894 

19,922 

7,847 

1.511 

1,241 

1,169 

$76,111 

$72,136 

$23.533 

21). 711 

25,094 

7,281 

1,706 

1,221 

619 

$80,154 

$73,868 



NAVY AFFORDABILITY PROBLEMS 

The Navy acknowledges significant risks in its ability to pay for 
its procurement plans. It identified four areas of risk as the 
most serious: unforeseen changes in the world security environment 
that require more than currently programmed assets; unanticipated 
cost growth in future systems and programs due to rising inflation 
and industrial base problems; increased readiness costs due to 
unforeseen contingency operations; and underestimated costs arising 
from the Base Closure process. We agree that the Navy has 
significant risks in its procurement plans. First of all, DOD's 
projected expenditures already exceed its projected budgets. 
Secondly, there is no reason to expect that DOD and Navy experience 
with cost growth will not continue. Thirdly, the savings the Navy 
expects over the next 5 years likely will not materialize. 

Proqram for Fiscal Years 1995-99 Is Over Budqet 

DOD has acknowledged that its defense program for fiscal years 1995 
through 1999 is over budget by about $20 billion. DOD indicates 
that the gap may be closed because of lower inflation rates over 
the 5-year period. However, we believe inflation could also 
increase and widen the gap. Assuming that the $20 billion gap 
remains, the Navy's share could be about $6 billion. 

Weapons Systems Cost Growth Mav Be Underestimated 

In the past, DOD and the Navy have been overly optimistic in 
projecting the cost of major weapons systems. In August 1992 we 
reported that the potential total cost for completing 165 ships 
under construction had increased by 24 percent. A 1993 RAND 
Corporation report showed that cost growth of 200 major weapons 
systems, including numerous Navy systems, averaged about 20 percent 
over a 30-year period despite several initiatives intended to 
mitigate such growth. What follows are examples of several of the 
Navy's current major weapons system acquisitions that have 
experienced greater cost growth than this historical average: 

-- In September 1992, we reported that the cost estimates for the 
first three ships built under the DDG-51 shipbuilding contracts 
were $1.1 billion, double the original cost estimates. 

-- In August 1993, we reported that the design cost estimate more 
than doubled and the construction cost estimate increased by 45 
percent for the first Seawolf submarine (SSN-21). As of 
December 1993, the total construction cost was estimated at $1.1 
billion, 59 percent over the original estimate. 

-- In August 1993, we reported that three Navy supply ships had 
experienced cost growth of over 42 percent resulting in over 
$300 million in claims by the shipbuilder. 



-- In January 1994, we reported that the Navy could invest twice 
the original estimate to develop the V-22 tilt-rotor 
aircraft--from $2.5 billion to $ 5  billion. In December 1989, 
DOD determined that the V-22 would cost $42 million each, which 
at that time was not considered affordable compared with other 
helicopter alternatives. The Navy now estimates its V-22 
variant could cost between $49 and $64 million each. 

Included in the Navy's fiscal years 1995-99 research and 
development and procurement accounts is about $105 billion for 
weapons systems. On the basis of historical experience of 
20-percent cost growth for weapons systems, it not unreasonable 
to expect the total cost of Navy systems alone t.o grow by $20 
billion or more above the estimates included for the 5-year period. 

The cost of weapons systems beyond 1999 may be an even greater 
problem. As mentioned earlier, the Navy already plans to spend 
$120 billion on the F/A-18E/F and other systems,, These systems 
will probably experience additional cost growth. Moreover, the 
$120 billion does not include the cost of a new attack submarine, a 
new tactical fighter currently being developed in the Joint Advance 
Strike ~echnolog~ program, and the aforementioned variant to the 
v-22. 

Environmental Cleanup Costs May Be Understated 

According to the Congressional Budget Office (CBO), DOD plans to 
spend about $12 billion on environmental restoration during the 
period 1995-99. These costs are for cleanup programs, which are 
used to fix problems at active or closed bases or on ships. In 
addition, DOD's Future Years Defense Plan for fiscal years 1995-99 
includes about $9 billion for environmental compliance programs, 
which are used to resolve pollution problems and comply with 
current state and federal regulations. 

We have issued several reports on environmental cleanup and 
compliance issues indicating that total erlvirol~mental costs could 
be higher than DOD's estimates. We reported that the actual cost 
cannot be determined because not all sites have been identified; 
contamination studies have not been completed; additional work is 
required at some installations; and the longer cleanup activities 
take, the more expensive they will be. Also, DOD's estimates for 
compliance costs do not include all expenses. Moreover, although 
DOD estimated that its compliance costs will decline between 1993 
and 1999, we believe they are likely to increase because new 
requirements cannot always be predicted and DOD has generally 
underestimated costs to comply with environmental regulations. 

CBO recently estimated that DOD's environmental cleanup costs could 
be $20 billion higher than that estimated for fiscal years 1995 
through 1999. In recent years the Navy's port.ion of DOD's 



estimated environmental cleanup costs has been about 20 to 25 
percent. 

Base Closure Savinss May Be Overestimated 

The Navy plans net savings of about $1 billion from 1995 through 
1999 from base closures and realignments. Our work shows that 
these savings may be optimistic. For example, we reported in March 
1993 that DOD's budget estimates for the base closures and 
realignment decisions made in 1988 more than doubled between fiscal 
years 1991 and 1993 largely because DOD's projections for land 
revenues declined dramatically. Moreover, Navy officials recently 
indicated that some of the base closure savings identified for the 
5-year period will not come to fruition until after 1999. 

Consolidations and Manauement Im~rovements May Be Overstated 

The 1989 Defense Management Report (DMR) proposed a series of 
consolidations and management improvements that were estimated to 
save tens of billions of dollars in support and overhead costs. In 
past work on the DMRs, we have questioned whether all of the 
estimated savings could be achieved. Our work on specific 
initiatives found that up to 82 percent of the planned savings were 
based on management judgment and were not always supported by 
historical facts or empirical cost data. In April 1994 we reported 
that DMR savings for DOD may be overstated by as much as $32.2 
billion for fiscal years 1994 through 1999. It is not clear how 
much of the overstated savings will impact the Navy, however, the 
Navy's expected share of past DMR savings was about one-third of 
the total. 

ALTERNATIVES FOR A MORE AFFORDABLE NAVY 

Because the Navy is unlikely to have the funds necessary to execute 
its current plan, we believe the Congress, DOD, and the Navy should 
consider alternatives to provide overseas presence and deep s t r i k e  
missions. In addition, we believe that savings may be possible if 
industrial base-related decisions are changed. 

Navy Could Reduce Number of 
Carriers Used for Overseas Presence 

Overseas presence in major world regions has been met primarily by 
aircraft carriers and their battle groups. DOD and the Navy want 
to keep two more carriers than are needed to prosecute two nearly 
simultaneous regional conflicts. According to DOD and the Navy, 
these carriers are needed to provide overseas presence. In the 
Bottom-Up Review DOD states that 12 carriers (11 active plus 1 
operational reserve) would provide continuous presence in one 
region and about 8 months presence in the other two regions. 
According to the Bottom-Up Review, a 10-carrier force would be 
insufficient because the Navy could provide continuous presence in 



one region but only 6 months presence in the other two regions. 
The Bottom-Up Review does not explain why 4-month gaps in two 
regions is acceptable and 6-month gaps are not. 

Our work suggests the Navy could reduce the number of carriers and 
achieve substantial savings. In our February 1993 report on 
carrier battle groups, we said that relying on aircraft carriers 
for overseas presence is costly. We estimated that a notional 
carrier battle group--consisting of an aircraft carrier, combat and 
support aircraft, surface combatants, attack submarines, and 
logistics ships--costs almost $1.7 billion (in fiscal year 1995 
dollars) each year to acquire, operate, and support. This cost 
increases significantly when indirect costs are considered. 
Examples of these are the Navy's physical infrastructure of bases 
and air stations and the personnel assigned to shore command, 
support functions, and reserve units. Figure 1 breaks down the 
battle group's annualized direct costs for each of the group's 
major components. The aircraft carrier and its air wing make up 
about 56 percent ($959 million fiscal year 1995 dollars) of the 
costs of the group, with the air wing contributing the largest part 
of carrier costs. 

Fiuure 1: Breakout of the Annualized Costs for a Carrier Battle 
Group_ 

7- Escort ships ($599) 

9% 
Replenishment ships ($1 55) 

Aircraft carrier ($285) 

Air wing ($674) 

Because of Navy operating, maintenance, and personnel policies, it 
takes a significant number of carriers to maintain presence in each 
of the three major regions. For example, as many as eight carriers 



are required to maintain one carrier more or less continuously in 
the Indian Ocean/Arabian Sea at an annual cost of nearly $14 
billion. 

In our report, we showed that there are opportunities for using 
less costly ways to meet overseas presence requirements without 
unreasonably increasing the risk to U.S. national security. Using 
groups centered around highly capable surface combatants and 
amphibious assault ships could provide a very credible and capable 
presence under most circumstances at a much reduced cost. An 
example taken from our report illustrates the cost differences of 
operating alternative mixes of carrier battle groups and surface 
action groups.' As shown on table 3, the annual cost of a 
10-carrier force level with two surface action groups would be 
about $2.7 billion less than at a 12-carrier force level without 
any surface action groups.' 

Table 3: Annual Costs of Carrier Battle Group and Surface Action 
Group Force Mixes 

Fiscal year 1995 dollars in millions 

'An illustrative carrier battle group consists of an aircraft 
carrier, its air wing of about 80 aircraft, and about 9 escort 
ships, including surface combatants, attack submarines, and 
logistics support ships. An illustrative surface action group 
consists of a cruiser, two destroyers, a frigate, and an attack 
submarine. 

2We used composite costs to characterize the cost of different 
force components (i.e., ship types and carrier air wings) based 
on the Navy's force structure in fiscal year 1990. These cost 
estimates are annualized to reflect the average cost each year 
for the force component over its expected service life. Our 
calculations do not include the cost of the underway 
replenishment group. 

Carrier battle groups 
Number Cost 

12 

11 

10 

9 

Total cost 

$19,252 

17,923 

16,595 

15,266 

$19,252 

17,587 

15,922 

14,256 

Surface action groups 
Number Cost 

0 

1 

2 

3 

$0 

337 

673 

1,010 



We believe that expanded use of noncarrier groups is possible 
because of the increased capabilities of the ships and weapon 
systems in these groups. The surface combatants, attack 
submarines, and amphibious ships now entering the fleet are 
significantly more capable both offensively and defensively than 
those that made up most of the force during the Cold War. New 
multipurpose amphibious ships can provide a limited, but effective 
strike capability with Harrier aircraft, armed helicopters, and 
expanded command and control facilities. The Navy currently has 11 
of these moderately-sized "aircraft carriers," which are comparable 
to carriers of other world navies. Surface combatants now entering 
the fleet can provide significant strike, anti-air, anti-surface, 
and anti-submarine capabilities, making them highly suitable for 
regional contingencies. Improvements in Tomahawk cruise missiles, 
the Vertical Launching System, and the AEGIS anti-air weapon system 
are adding more capability. 

Our work on the Tomahawk cruise missile shoars that it can provide a 
viable strike capability in the absence of carrier-based aircraft. 
For example, in January 1993, Tomahawks were successfully used to 
strike the Zafraniyah nuclear facility in Iraq. Tomahawks were 
chosen to avoid the potential loss of pilots or aircraft. They 
were used again in June 1993 to strike the Iraqi intelligence 
service in Baghdad. An aircraft carrier was not present in the 
theater at that time. 

By the end of this decade, the Navy will have about 130 ships and 
submarines with Tomahawk capabilities. Tomahawk-capable warships 
and other service assets, such as Air Force bombers, may provide 
sufficient overseas presence to mitigate the need for a 12-carrier 
force and thereby allow the Navy to achieve considerable budgetary 
savings without incurring unreasonable risks. 

Plan to Add Limited Deep Strike 
Ca~abilitv to F-14s Is Ouestionable 

The Navy plans to spend over $2 billion to add limited deep strike 
capability to 210 F-14A/B/D aircraft. The upgrade will give the 
aircraft a (1) limited ground attack capability to include a laser 
forward-looking infrared targeting system to more precisely locate 
and attack targets with laser-guided smart bombs; (2) modified 
cockpit systems to enable the use of night vision devices; and (3) 
improvements to the defensive electronics count.ermeasure system. 
Based on our work to date, it is questionable as to whether the 
Navy should proceed with it for the following reasons: 

-- With the exception of 54 F-14Ds, the upgraded F-14s will not be 
as capable as the Navy's F/A-18C and A-6E aircraft or the Air 



Force's F-15E air~raft.~ None of the modified F-14s will have 
stand-off weapons capabilities like the F/A-18C aircraft. 

-- Upgraded F-14s will not be available to fill a 2-year capability 
gap between the last A-6E retirement scheduled for 1997 and the 
introduction of the modified F-14s scheduled for 1999. At least 
one aircraft carrier is scheduled to deploy without A-6Es or 
upgraded F-14s later this year. 

-- According to the Secretary of the Navy, 85 percent of the Navy's 
potential targets are within 200 miles of shore, within the 
range of existing F/A-18C aircraft. 

-- There are other ways of reaching targets beyond the 200 miles. 
For example, Tomahawk cruise missiles, with a range of over 650 
miles, can strike strategic targets at night, in adverse 
weather, or in heavy air defenses. Other aircraft such as Air 
Force bombers could also strike these distant targets. 

On table 4 ,  we compare the F-14A/D aircraft capabilities with those 
of other selected deep strike aircraft. 

3 ~ h e  A-6E is being retired from the force. 

9 



Table 4: Selected comparison of A-6E, F/A-18C, F-14 Block I, and 
F-15E Capabilities 

Aircraft 
Block I 

Capability A-6E F/A-18C F-14A F-14D F-15E 

Air-to-ground 

All- Weather 

Ground mapping @ @ @ @ 
radar 

We note the interest of the House and Senate Armed Services 
Committees in directing the Navy to maintain some deep strike 
capability aboard its carriers during the interim between the 
retirement of the A-6E aircraft and development of a new strike 
aircraft. The Committees directed the Navy to modify at least 54 
F-14D aircraft to provide a ground strike capability similar to the 
Air Force's F-15E. The Navy is not seriously considering adding 
F-15E capabilities to its F-14s because the Navy believes it will 
be too expensive. To add F-15E capabilities to the F-14, the Navy 
believes that it will cost considerably more than the $2 billion 
upgrade. 



SAVINGS MAY BE POSSIBLE IF NUCLEAR SHIP 
CONSTRUCTION DECISIONS ARE CHANGED 

The Navy wants to build a new nuclear aircraft carrier (CVN-76) in 
fiscal year 1995, and a third Seawolf submarine in fiscal year 1996 
primarily to support the nuclear shipbuilding industrial base at 
two shipyards. In the Bottom-Up Review, DOD considered 
consolidating nuclear work at a single shipyard and found that 
substantial costs could be saved, but it rejected this option. 

DOD and the Navy have not provided information needed to judge the 
overall cost/benefit implications of moving to nuclear shipyard 
consolidation. DOD has not identified which critical vendors and 
skills would be lost, the cost of reconstituting those vendors and 
skills, or alternative ways of preserving them. DOD has also not 
explained how nuclear work currently conducted by the public 
shipyards would be managed under this option. Without these 
industrial base assessments it is difficult to determine the 
optimum approach to achieve the Navy's force and modernization 
objectives in the most cost effective manner. 

Bottom-UP Review Reiects Shi~vard Consolidation 

In the Bottom-Up Review, DOD examined the potential budgetary 
savings and other implications of consolidating nuclear carrier and 
submarine construction at a single shipyard. It recognized that 
reduced procurement rates had resulted in excess production 
capacity at the shipyards. Under one consolidation scenario, DOD 
reported that $1.8 billion would be saved during the period 1995 
through 1999 if all nuclear construction was done at one shipyard. 
Under another consolidation scenario, DOD concluded that CVN-76 
could be delayed until fiscal year 2000 and the risk to the 
industrial base could be mitigated if certain actions were 
taken--such as a "smart shutdownw of certain carrier construction 
capabilities combined with rescheduling delivery of carriers under 
contract, overhauls, and other work like a new nuclear attack 
submarine. In the Bottom-Up Review, DOD rejected the consolidation 
option because it was concerned about the resulting loss of 
competition as well as other long-term defense industrial base and 
national security needs. Because DOD has not provided the basis 
for its position it is not clear what it meant by "loss of 
competition". Only one shipyard currently builds nuclear aircraft 
carriers and DOD has directed future nuclear submarine work to be 
done at the other nuclear shipyard. 

It is also unclear on what basis DOD determined that two nuclear 
shipyards were needed to protect "the long term defense industrial 
base and national security". 



Alternative Nuclear Shipbuildinu Strateuies 
Could Achieve Budaetary Savinas 

We have analyzed several carrier force structure options to 
building CVN-76 in fiscal year 1995. We compared the cost of 
deferring carrier construction until 1998 or 2000 with the cost of 
building CVN-76 in fiscal year 1995 as currently planned by the 
Navy. As shown in table 5, budget authority is about the same from 
1995 to 1999 whether the CVN-76 is built in 1995 or 1998. But 
budget outlays would be about $1.7 billion less if CVN-76 were 
built in 1998 versus 1995. Both budget authority and outlays would 
be less during this period if CVN-76 were deferred to the year 
2 0 0 0 .  

Table 5: Nuclear Carrier Force Structure Investment Options 

F i s d  year 1995 dollars in billions 

If building CVN-76 is deferred to either 1998 or 2 0 0 0 ,  it may be 
necessary to schedule other work at Newport News Shipyard such as 
overhauls or refuelings in order to maintain1 critical skills. On 
the other hand if a decision is made to consolidate all nuclear 
work at one shipyard, nuclear submarine construction could help 
mitigate the loss of critical skills. 

Carrier Acquisition Strategy Option 

Bottom-Up Review - Buys CVN-76 in FY-95 

Defer CVN-76 until FY-98 

Defer CVN-76 until FY-00 

We have also analyzed acquisition options for att-ack submarines. 
Our analysis shows that for force structure purposes the Navy would 
not need to begin to build any new submarines until sometime after 
the turn of the century. Therefore, one scenario under the 
consolidated shipyard approach could be for the Navy to begin 
building CVN-76 in 1995 as planned and not build the third Seawolf 
submarine. 

Budget Authority 

FY95-99 1 FY95-15 I FYS.35 

$5.8 $32.6 $65.8 

$6.3 $29.7 $60.7 

$2.0 $30.4 $61.4 

Outlays 

-95-99 ( FY95-15 1 FY9535 

$4.4 $27.2 $58.7 

$2.8 $26.7 $57.1 

$2.0 $27.7 $56.8 



These cost savings options need to be judged along with the 
critical industrial base information. We believe Congress should 
ask DOD and the Navy to provide this information. 

Buildinu Conventional Carriers Is Considerablv 
Less Expensive Than Buildinq Nuclear Carriers 

Congress has recently directed us to evaluate the 
cost-effectiveness of conventional versus nuclear carriers and 
submarines. As part of this evaluation we have been asked to 
evaluate the total cost to acquire, operate, support, and dispose 
of these ships. ,This audit will start soon. 

Our preliminary analysis shows that it is considerably less 
expensive to acquire conventional carriers compared with acquiring 
nuclear carriers. This analysis did not include any operational 
related issues. Table 6 shows that if the Navy were to buy CVN-76 
in 1995 as planned and then begin to acquire conventional carriers, 
considerable savings could be achieved in the years beyond 1999. 

Table 6: Conventional Carrier Force Structure Investment Options 

Fiscal year 1995 dollars in billions 

Mr. Chairman, this concludes my prepared remarks. I would be glad 
to answer any questions from you or Members of the Subcommittee. 

Outlays 
FY95-99 I FY95-15 / FY95-35 

$4.4 $27.2 $58.7 

$4.4 $20.7 $43.6 

$1.6 $18.3 $35.6 

Carrier Acquisition Strategy Option 

Bottom-Up Review - Buys CVN-76 in FY-95 

Buys CVN-76 in FY-95 But Transitions to a 
Conventional Carrier Construction Program 
with CVA-77 

Replaces All Carriers at Retirement with 
Conventional Carriers 

Budget Authority 
FY95-99 1 FY95-15 1 FY9535 

$5.8 $32.6 $65.8 

$5.3 $23.6 $42.9 

$2.2 $20.3 $37.0 
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Summary 

With less money being spent on defense, the defense industrial base 
must shrink. Given the importance of the base to U.S. security, there 
is understandable concern that unfettered market processes will fail 
to produce an outcome in the best interest of the nation. As a conse- 
quence, there is sometimes an overwhelming urge to attempt to engi- 
neer the downsizing process. 

In this paper, we consider aspects of the supply and demand sides of 
defense markets which favor an efficient, market-produced downsiz- 
ing and those conditions which might call for intervention. The anal- 
ysis is conducted first at the prime contractor level (aerospace and 
shipbuilding) and then at the defense subcontractor level (treated 
generically). In regard to aerospace, the analysis suggests that fea- 
tures of the military's preferences for aircraft (the demand side) and 
the structure of the industry (the supply side) are likely to make 
intervention unnecessary. 

Along similar lines, the analysis of the subcontractor market suggests 
that the case for intervening at that level must not be overstated. 
Although hard data are lacking regarding the structure of the vendor 
base and the downsizing process within it, there are good reasons to 
believe that the incentives of firms at the prime and subcontractor 
levels will result in a downsizing process that preserves production 
capability. 

Because of the emphasis placed on timeliness and economy in the 
acquisition of ships and the idiosyncratic structure of the shipbuild- 
ing industry, the analysis of shipbuilding proves less clear-cut. At least 
for now, policy options in this industry vary by type of vessel. 

For nuclear carriers, there is only one supplier. If carriers are desired, 
they will have to be produced at Newport News Shipbuild,ing (NNS), 
at least for the foreseeable future. 



In submarine construction, there are two suppliers. A hiatus in pro- 
duction is not likely to eliminate both. On the other hand, the option 
of having competition for submarine c~onstmction at some future 
date may vanish if one of the suppliers exits. Whether the costs neces- 
sary to prevent this are worth the benefit3 of preserving the possibility 
of future competition is an open question. 

Markets for combatants and for assault and amphibious ships are 
potentially thicker than those for carriers or submarines. This in itself 
favors letting market forces dictate the down,sizing process in this 
sector. Unfortunately, there is no way to ensure that shipyards thatwin 
competitive awards in the near term will necessarily be those whose 
survival ensures the greatest overall production capability in the long 
run. However, the alternative policy of allocating construction to pre- 
serve currently active firms runs the risk. of producing a shipbuilding 
industrial base which, though larger in t.erms of the number of firms, 
is less capable and vital due to the relative weakness of those firms. 

How these different perils should be traded off is clearly a matter of 
judgment and a potential source of future stucly. 



Introduction 

Reduced expenditures on naval weapons platforms require that the 
U.S. shipbuilding and aerospace sectors shrink. This raises concern 
that production capabilities critical to national defense will be lost. A 
natural response to such concerns is to attempt to engineer the down- 
sizing process through intervention by the Department of the Navy 
(DON). In shipbuilding, for example, intervention might involve 
assigning rather than competing ship construction. At the level of 
defense subcontractors, vital but failing firms might be subsidized. 

The issue of appropriate DON policy regarding shipbuilding and air- 
craft mirrors, on a lesser scale, identical issues faced by the Depart- 
ment  of Defense (DOD). To date, DOD has, with obvious 
exceptions,' played a nonintelventionist role in the downsizing pro- 
cess. Instead, market forces are being relied on to ensure short-term 
support for planned contingencies and appropriate response to 
future threats. This reliance on the market process and the lack of an 
industrial base policy has been widely criticized in defense, academic, 
business, and policy circles [l through 41. Pundits in each camp 
argue that market participants are poorly motivated and the market 
mechanism is ill-suited to make decisions in the best interest of the 
country. As such, the government should take an active role in shap  
ing and preserving defense capabilities through intervention in the 
downsizing of prime contractor markets and/or protection of 
members of the defense subcontractor base. 

Section I of this paper reviews these arguments and suggests that they 
are either not compelling or incomplete. Section 11 proposes analyz- 
ing the downsizing process and the merits and disadvantages of inter- 
vention from a declining industries perspective. Decreases in demand 

1. An obvious exception is the Pentagon's policy of passing back part of 
the cost savings of weapons acquisition anticipated through a merger, to 
defense contractors involved in the merger. 



for an industry's product require reductions in productive capacity 
through exit and/or consolidation. Whether this process is orderly 
and efficient depends on the set of strategies finns within the industry 
pursue. If all attempt to remain in the indusby, downsizing will be 
arduous. Conversely, if stronger firms pursue stay strategies while the 
weaker exit, the transition to a new smaller indulstrial structure will be 
smooth, and capability will be retained. 

In weapons production, decisions by firrns regarding whether to stay 
in the industry, consolidate, or withdraw are shaped by two primary 
factors: 

The structure of the industry at the: time of a drawdown and the 
firm's competitive position at that moment 

The military's preferences regarding what is important in an 
acquisition (e.g., performance innovations versus timeliness in 
delivery) and how procurement vehicles are selected to satisfy 
these preferences. 

Section 111 analyzes the prospects for efficient downsizing and the 
wisdom of intervention in aerospace. Features of the market structure 
in aerospace, the nature of the military's preferences for the plat- 
forms they provide, and the procurement methods used to satisfjl 
these preferences all promote orderly downsizing in this sector. Inter- 
vention here is clearly not warranted. 

Section IV applies a similar approach to shipbuilding. This analysis 
shows first that the historical evolution of the shipbuilding base has 
been significantly shaped by the way timeliness in acquisition has vied 
with economy in acquisition over time. The result is a market struc- 
ture that is very thin for nuclear vessels and broader for nonnuclear 
ones. Policy options regarding nuclear vessels are limited by the thin- 
ness of those markets. For nonnuclear vessels, the options are greater 
and again involve the tradeoff between timeliness and economy in 
acquisition. Timeliness in acquisition, in particular acquisitions at 
some date in the future, favors spreading Navy work across existing 
producers. So doing preserves the present shipbuilding base. Econ- 
omy, on the other hand, favors competitive awards for shipbuilding 
but doing so is likely to result in exits from the shipbuilding base. 



Because neither policy is clearly preferable, we will discuss the pros 
and cons of each. 

Section V analyzes a related concern regarding the defense industrial 
base-that capabilities and production capacity at the subcontractor 
level are declining to unacceptably low levels. This issue proves diffi- 
cult to decide either way because there are so little data on the size of 
the vendor base over time. Partly because there is so little evidence, 
studies of this issue tend to involve counts of current vendors whose 
existence is threatened by reductions in Navy and DOD expenditures. 
These studies are of great use in identifjing potential bottlenecks in 
weapons production and candidates who might need assistance. How- 
ever, we point out in section V that the use of such counts to infer that 
the vendor base is shrinking "inappropriately" is problematic and 
may grossly overstate the degree to which production capabilities crit- 
ical to defense are declining. 





Arguments for intervention-motivation and 
market structure problems 

There are two primary arguments put forth to justifY government 
intervention in the downsizing of the defense infrastructure--one 
deals with incentives and the other with market structure. The incen- 
tives argument is reflected in the following quote from Norman 
Augustine, then Chairman of Martin-Marietta, in an address to the 
American Bar Association: 

The U.S. government cannot simply step back from the fray 
{of downsizing the defense infrastructure} and let the forces 
of the freeenterprise system solve the problem for it [ 5 ] .  

Augustine bases this call for intervention on the claim that decision- 
makers in private industry have neither the obligation nor the incen- 
tive to preserve an adequate industrial base. Such claims are not, how- 
ever, entirely compelling. These same decision-makers presumably 
had neither the obligation nor the incentive to produce the industrial 
base of the Cold War-a war we won and won over a system in which 
the incentives were much different and the base much more centrally 
con trolled. 

It is tempting to write off Augustine's claims as simple parochialism. 
Clearly if DOD, in efforts to force an orderly downsizing, picked win- 
ners, and picked Martin-Marietta (or now, perhaps, Martin-Lockheed) 
as one of them, Augustine would be a happy man and life would be 
simple. There is, however, another more compelling interpretation of 
his call for government intervention and one that applies to decision- 
makers involved in the downsizing process across the board. Notwith- 
standing the fall of the Soviet Union, the world remains a dangerous 
place and one which is, in many respects, harder to plan for. The 
identity of future threats is unknown. So too are the types of technol- 
ogies and weapons systems that will best counter these threats. 



This type of uncertainty increases the challenges facing decision- 
makers in the defense industry as  well as those within the military. At 
the same time, substantial budget reductions are making the conse- 
quences of bad decisions on the part of industrialists much more dire. 
Given these circumstances, it is natural and understandable that 
industry leaders would prefer more constmints (on the set of decisions 
they face. Such constraints make the prolblems they face more tracta- 
ble and reduce the risk to which their firms are, individually, exposed. 
Nevertheless, from the perspective of the system-the eventual struc- 
ture of the industrial base-the solution reached through the inter- 
action among firms is apt to be better if the environment is left 
unconstrained than if the decisions are made subject to what may be 
arbitrarily imposed constraints on the choice of technologies to 
pursue, systems to develop, and the like. Markets operate very effec- 
tively as mechanisms for eliciting informed opinions regarding the 
allocation and reallocation of resources under uncertainty. Moreover, 
this is so, in large part, because the motives of those in the market are 

self-serving. 

Many would object that the claim that the market-based allocation of 
resources will be preferable to one achieved under constraint presup 
poses competitive market conditions dearly violated in the defense 
industry. As emphasized by Scherer [6] in his seminal study of the 
acquisition process, the defense industry, at the level of the prime 
contractors, is anything but a standard competitive market. On the 
contrary, the market for provision of defense platforms is 
characterized by firms that: 

All cater to a single buyer 

Produce and compete in relatively thin markets 

Specialize in large-scale one- or few-of-a-kind systems' integra- 
tion and focus on product quality and capabilities, largely 
ignoring price. 

Given these characteristics, the efficiency of allocations achieved in 
such a market is open to question. 

Gansler [4, 7,8] takes this observation further, arguing that these fea- 
tures of markets for defense imply that a laissez-faire approach to 



downsizing "will not generate an efficient or  effective ou t ~ o m e . " ~  
Instead he argues that in defense "Each case is a 'special case' and 
actions must be evaluated on their own merits rather than on the 
basis of any universal theory." Accepting that markets for large 
defense systems are special cases, however, it does not necessarily 
follow that they are all cases in which downsizing will be mishandled 
in the absence of intervention by the government. Instead, one must 
identifjl which features are conducive to efficient downsizing, which 
are not, and where the markets for weapons platforms fit into these 
characterizations. Research on the behavior of mature and declining 
industries proves useful in this regard. 

More specifically, Gansler [7] notes a result by Lipsey and Lanchaster 
[9] demonstrating that, starting from a situation in which certain con- 
ditions for competitive equilibrium don't hold, ensuring that asubset of 
these conditions subsequently do, does not necessarily move the market 
solution closer to optimality. He goes on to argue that this 'theorem of 
the second best" implies failure of the laissez-faire approach to downsiz- 
ing. Although technically correct, Gander's invocation of the theorem 
of the second best would invalidate the role of competitive analysis in 
any market context All markers, defense and nondefense, foreign as 
well as domestic, are connected. In the language of economic theory, 
they collectively constitute a system smving toward a 'general equilib- 
rium." In this context, the theorem of the second best implies that even 
markets within the system which appear to satisfy the conditions for effi- 
cient allocation-the market for wheat, for example-must still be 
treated as special cases because other, even distantly connected markets 
like those for large defense systems, fail to satisfy requirements for an 
efficient allocation. 





Downsizing among prime contractors-A 
strategic perspective 

Harrigan [lo, 111 has conducted extensive studies of the process 
whereby industries transit from a stage of growth in output to one of 
maturity and subsequent decline. Harrigan and Porter [12] discuss 
this process in terms of the types of strategies individual firms in such 
a market environment might choose to pursue. They identify four 
basic responses to market decline: 

Leademhip-establish a position of dominance within the new 
small market structure. This process is expedited by: 

- Ensuring that other, less healthy firms exit in a timely fash- 
ion, often by acquiring them at attractive prices 

- Disclosure of information that makes clear the inevitability 
of market decline and the firm's comparative advantage in 
surviving the downturn 

- Raising the stakes to others pursuing "stay" strategies by 
making investments in process and product which increase 
the costs of staying for other firms. 

Niche-select a relatively stable segment of the declining indus- 
try, commit additional resources to this segment, and divest 
from the remaining segments of the industry. 

Harves t--gradually divest from the industry drawing as much 
cash flow out as is possible through reduced investment, labor 
force, product quality, and timeliness of provision. Eventually 
liquidate. 

Quick divestment-sell the company in the early stages of the 
decline at relatively advantageous prices. 



Which strategy a firm chooses to pursue depends, to large extent, 
upon three factors: the nature of demand for the product, the char- 
acteristics associated with production of the product, and the struc- 
ture of the market. A firm is more likely to pursue exit if the decline 
in demand is believed to be permanent than if future prospects for 
the industry are uncertain. Characteristicx of thle production process 
influence strategy choice through their influence on the costs and 
benefits of exit. Firms with significant investment in specialized capi- 
tal (of little value in its next best use), for example, will be more pre- 
disposed to pursue stay strategies than if assets are readily saleable. 
Finally, strategy selection is influenced by the structure of the market. 
Markets containing a relatively small number of equals may be more 
likely to elicit stay strategies than ones with :a more heterogenous 
structure in terms of the size and financ.ia1 resources of firms. 

How the process of downsizing plays out depends, of course, not on 
the strategy pursued by a single firm but on the interplay of strategies 
pursued by members of the industry as a whole. Orderliness of the 
downsizing process occurs as a result of'a complementary meshing of 
strategies that firms within the market select. If those in a stronger 
market position choose stay strategies while those in weaker positions 
pursue exit strategies, downsizing will tend to be efficient. Moreover, 
it will tend to be capability preserving to the extent that unique and 
valuable assets of weaker firms will flow to the stronger. 

Absent such complementary strategies, however, the downsizing pro- 
cess can be arduous. Jensen [13] cites the pattern of downsizing in 
the tire industry as a case in point. Due largely to technological 
improvements in tires, in particular to the introduction of more dura- 
ble radial designs over bias-ply tires, the tire industry in the 1980s had 
substantial excess production capacity. Unfbrtuna tely, firms within 
the industry tended toward aggressive stay strategies, and as a result, 
the downsizing within the industry was delayed and costly. 

This discussion suggests that for the purposes of evaluating downsiz- 
ing in defense, understanding why the process observed may differ 



between industries within the defense sector, and what such differ- 
ences in behavior imply regarding policy, we must understand three 
things: 

The characteristics of their production processes 

The nature of demand for platforms-the structure of the 
military's preferences for platforms 

The structure of the industries producing ships and aircraft. 

It is to these issues that we now turn, first with respect to aerospace 
and then with respect to shipbuilding. 





Aerospace-A model of efficient downsizing 

As noted above, the strategies firms within a given defense sector will 
select depend, in part, on the preferences of the buyers-DOD and 
the branches of the military. As a first approximation, we can think of 
the military's preferences regarding weapons platforms such as air- 
craft and ships or systems such as missiles as being defined on three 
dimensions: 

Performance 

Timeliness of provision 

Economy. 

On each of these dimensions, all else being equal, the military would 
prefer more-a faster or more maneuverable aircraft, more destroy- 
ers per year than less, and either at a lower rather than a higher cost 
per unit. The relative importance of each attribute, however, differs 
among ships, submarines, and aircraft in accordance with the 
different ways these assets contribute to war fighting capability. 

Quantity of payload per unit of time provides a crude measure of 
warfighting capability. As illustrated in table 1, aircraft, ships, and sub  
marines each represent different compromises in the realization of 
this capability.' Aircraft carry only small payloads but are very fast and 
maneuverable in their delivery. Submarines carry intermediate pay- 
loads in a slow but stealthy fashion. Finally, ships carry large payloads 
but require time to reach their station. There is also a significant 
difference between aircraft and seacraft on the production side. Air- 
craft, once designed, can be produced on a production line at very 
high rates. This is much less the case for ships which, at least tradition- 
ally, have been built from the keel up. 

3. I am indebted to Vice Admiral W~lliam Rowden (ret.) for proposing this 
characterization of the differences between weapons platforms. 



Table 1 . Differing characteristics of weapons platforms 

Aircraft Submarines Ships 

Payload Small Medium Large 
Speed Fast and maneuverable Slow but stealthy Slow 

Production rate High Low Low 

As a result of these differences, the relative importance of perfor- 
mance, timeliness of provision, and economy differs across platforms, 
For aircraft, an almost absolute premium is placed on performance 
characteristics over economy, with timeliness---given the nature of 
the production process-mnning third in the hierarchy. Not surpris- 
ingly, this ranking is reflected in the method o~f procurement usually 
employed in aerospace-competition in the design phase of projects 
and then sole-source award of the production contract to the winning 
firm.4 This practice is commonly criticized as leading firms to "buy in" 
on design in the hopes that they will be able to "get well" by exerting 
monopoly power in production [14]. This may well be, but it is beside 
the point-if a m e  premium is placed on advances in performance, 
this procurement method, which in essence constitutes a 
tournament, is well-suited [15, 161. 

As a result of these long-term and sole-source contracts, the relative 
strength of aerospace companies heading into the downturn was uni- 
versally apparent. In the game of defense musical chairs, it was clear 
upon the fall of the Soviet Union who had seats at the table and who 
was left standing. The downsizing that followed has been quite rapid 
as indicated in table 2, which summarizes some of the recent activity 
among prime defense contractors, and in table 3, which shows the 
historical pattern of consolidation in ;aerospace over time. Moreover, 
the process has been remarkably smooth with bidding wars for acqui- 
sition avoided even in cases where they were widely anticipated as 
between Northrop and Martin-Marietta over the acquisition of 
Grumman. 

4. There are, however, exceptions t.o this rule. The B l  bomber, for 
example, was awarded on a noncompetitive basis. 



Table 3. 

Table 2. Strategies in declining industries 

Stay Exit 
Leadershi p/niche versus (examples) Harvestlquick divestment 
Loral Carlyle Group (missiles) buys LTV Corp missile division 
Lockheed (aircraft) buys GD fighter plane division 
Northrop (aircraft) buys Grumrnan 

Downsizing in aerospace 

United Aircraft UTC b 

McDonnell 

Hughes Heli hwl= m 
Chance- L N  
Vought f 
Convair GD 

\ 

Martin Marietta 

Boeing b 

Textmn b 

North American Rodwell b 

Grumman 

Norlhmp 

Fairchild I 
Hiller 

'(adapted from Booze, Allen, Hamilton) 



Somewhat surprisingly, many of the reasons for such orderliness are 
precisely those cited to suggest that a laissez-faire approach to down- 
sizing won't work. That the number of primes is relatively small con- 
tributes to a consensus understanding of the capabilities of each. 
Consistent with the aforementioned literature on strategy, many of 
those with chairs have moved-through acquisition of financially 
weaker firms and through acquisition and dive~~tment at the division 
level among strong firms-to fill defense niches that build upon 
their strengths. Other firms, such as Martin Marietta and Lockheed, 
appear to be pursuing leadership positions that are more broadly 
defined. Finally, there are firms actively pursuing harvest strategies. 
General Dynamics is an example. Through such means, economies 
of scale are re-established through consolidation, higher valued 
assets within the market are retained, and less valuable ones 
released. 

To summarize, the fhct that in the acquisition of aircraft and related 
weapons DOD places a clear priority upon performance, that pur- 
chases thus tend to be large and sole-source, and that the market 
itself is thin and interconnected, all contribute to an orderly down- 
sizing process. 

A possible risk in this process is that as the number of firms left to 
compete for given classes of weapons systems dwindles, collusion 
could occur; or, in the extreme, a monopoly could result. However, 
there are several points to remember here. Filst, as pointed out by 
Scherer [6], collusion among defense primes 'has not been a prob 
lem in the past. Second, as also pointed out by Scherer, competition 
in defense, leastways performance competition, may be best served if 
the number of competitors is small-with too many competitors, the 
probability of award gets too low to justiq substantial investments in 
innovation. Third, remember that even in the case of a single sup- 
plier, the market structure is generally not orre of pure monopoly 
but one of bi-lateral monopoly-the supplier, absent a large nonde- 
fense contract base, is as dependent on the government as the gov- 
ernment is on the seller. Moreover, the government is a buyer with 
unparalleled financial power and legal authority-authority that is 
particularly easy to wield when the motivation is national security 
interests. Finally, if all else were equal, it might be preferable to 



maintain thicker rather than thinner markets for military systems; 
however, thicker markets entail excess capacity-capacity that the 
consolidation activities summarized in table 2 aim to rationalize. 





What's wrong with shipbuilding? 

The aerospace industry has exhibited a gradual trend toward con- 
centration through consolidation of firms over time-a process 
accelerated by the fall of the Soviet Union and subsequent reduc- 
tions in current and anticipated defense expenditures. The situation 
in shipbuilding is much different. Among the list of defense prime 
contractors shown in table 2, shipbuilders are notable in their 
absence. Missile makers, aircraft manufacturers, and the like have 
merged and consolidated since the fall of the Soviet Union, but 
there has been no such activity in the shipbuilding industry. Instead, 
the list of currently active producers of major Navy vessels, shown in 
table 4, has remained stable since 1985. Moreover, the historical path 
of the shipbuilding industry illustrated in table 5 appears much dif- 
ferent from that of aerospace. Downsizing in the shipbuilding is 
much more punctuated and occurs through exit rather than 
through merger. 

Table 4; The shipbuilding base for major naval vesselsa 

Carriers Submarines Corn batants Amphibious Large auxiliary 
Newport News Electric BoatIGD Litton/lngalls Avondale NASCCO 
(225.21b* (1 09.9) (2 3 6)  (255.9) (1 22.9) 

Newport News Bath (92.5) Li tton/lngalls Avondale 
Newport News Newport News Newport News 

NASCCO Litton/lngalls 
Bath 

a. Active producers by ship category are in bold; potential competitors, by ship category, are in italics. 
b. Numbers denote maximum dwt ever produced in the shipyard during five-year periods 1 960-64, 1 965-69, 

... to present. 



Bath Iron Works e 
Bethlehem1 GDQuincy 

Electric Boat - 4 .  - 
Newport News - 
Tampa SB __I_( 
lngalls East I 
Ingalls (Lion) West I- - 
American Lorain + 
Avondale b 

NASSCO e 
Todd San Pedro - -- 
Bethlehem San Frandsco 

-I + 
PS SB and DD 1 Lockheed I 
Todd Seattle I 
Naval Shipyards" I 

1960 1965 1970 1975 1980 1 985 1990 1995 
total dwt produced per 81 9.2 1296.7 706.2 738.2 528.9 570.1 494.2 
period. 

"Naval Shipyards 
Portsmith NSY 
NY NSY 
Phila NSY 
SF NSY 
MI NSY 
PS M Y  

'(compiled from Jane' Fighting Ships) 

The marked differences between the recent e:volution of the ship- 
building and aerospace industries, as well as the difference in behav- 
ior in these industries since the fall of the USSR are, on the one hand, 
puzzling. Shipbuilders, like other defense prime contractors, have 



traditionally catered to a single customer, the Navy. The market for 
producing Navy ships, like those for other weapons systems, is thin. 
Finally, as with other types of systems, naval construction focuses on 
highly specialized designs with the emphasis on quality and capabili- 
ties over cost. 

There are, however, major differences in the relative priority placed 
upon timeliness and economy over performance in the acquisition of 
ships versus aircraft. These differences, coupled with features of the 
production process in shipbuilding, help explain why downsizing 
occurs through exit rather than merger. Variation in the relative pri- 
ority placed upon timeliness and economy also explains why concen- 
tration of the industry over time has occurred in an episodic rather 
than a gradual fashion. Both are discussed in the following section. 





How we got here 

Preferences for weapons systems can be defined by three primary 
attributes-performance, timeliness, and economy. As discussed in 
section 111, aircraft provide warfighting capability in small packages 
that are fast and maneuverable. As a consequence, aircraft acquisition 
has traditionally been driven by the desire to obtain performance. 
Ships, in contrast, provide very large payloads but are slow. As a con- 
sequence, less emphasis has been placed on advances in the ship per- 
formance and more emphasis has been placed on the timeliness with 
which large quantities of ships could be acquired or the economy with 
which they could be acquired. 

Timeliness in the acquisition of ships has traditionally been accom- 
plished by awarding production of a given ship type across two or 
more shipyards. To do so, the design had to be standardized. This has 
been accomplished by soliciting designs from naval architects and 
then soliciting bids for construction from shipyards. As a result, ship 
yards tend to have small design and engineering s a ,  particularly in 
comparison with aerospace firms where design and production are 
bundled together. The absence of large design staffs at shipyards 
limits the gains to be achieved through their merger. This fact, cou- 
pled with the fact that shipbuilding facilities are both more special- 

ized and have fewer alternative uses than manufacturing facilities in 
aerospace explain why downsizing in shipbuilding occurs through 
exit rather than consolidation. 

The importance placed on timeliness and economy in the procure- 
ment of ships and, in particular, how priorities placed on these 
attributes have varied over time, goes a long way toward explaining 
the pattern of downsizing in shipbuilding from 1960 to the present. 
As shown in table 5, the active building industry for Navy ships in the 
1960s was quite large. Construction on certain types of ships and sub- 
marines was at times split between as many as five different construc- 
tion yards. To a large extent, the size of the production base in this 



period was a consequence of the Navy's preference for timeliness in 
provision through the 1950s and early 1960s-a preference driven by 
the block obsolescence of the fleet occurring during that period. 

A huge shakeaut occurs in the industry beginning in the late 1960s 
and continuing into the 1970s. In the period between 1965 and 1970, 
17 shipbuilders were producing major Navy vessels. During the next 
five-year period, the 6 naval shipyards withdrew from construction, 
leaving only 12 shipbuilders. (American Lorain entered during this 
period.) This drop in the number of producing shipyards was caused 
by two factors: a major drop in dollar awards to shipbuilders after 
1967 and a concurrent increase in emphasis on economy over timeli- 
ness in acquisition 1171. 

The withdrawal of Navy shipyards from the construction of new ships 
was largely precipitated by an Ernst 8c Ernst study, which concluded 
that private shipyards constructed ships at significantly lower cost than 
public ones, a conclusion later reached in a DON study as well [17]. 
The exit of the public shipyards coupled with Ingalls' withdrawal from 
nuclear construction in the late 1970s combined to place Newport 
News Shipbuilding (NNS) as the sole and, as a practical matter, the 
only source of nuclear carriers-a situation which still applies today. 

The withdrawal of the public shipyards might have produced a similar 
result for Electric Boat in submarine production had Admiral 
Rickover not encouraged Newport Newas Shipbuilding to compete in 
the design of the SSN488. NNS won the contract to build the lead 
SSN488 with Electric Boat designated as the follow~n shipyard. How- 
ever, in contrast to past practice and consistent with the emphasis on 
economy in the late 1960s and early 1970s, production awards to both 
NNS and to Electric Boat were on a fixed-price as opposed to cost plus 
basis [17]. 

The emphasis on economy in procurement during the late 1960s and 
early 1970s is illustrated even more clearly by the use of total-package- 
procurement (TPP) contracts for production of the LHA class 
amphibious assault ships and the DD 963 class destroyers-both 
awarded to Litton Ingalls. With total-packageprocurement, shipyards 
competed for the right to design and build the entire line of a given 
type of ship all at a fixed price per unit. 



To summarize, the shakeaut in shipbuilding between the 1960s and 
1970s was largely precipitated by a change in emphasis on the part of 
DOD and the Navy from timeliness in provision to economy in provi- 
sion. This resulted in the withdrawal of public shipyards from produc- 
tion. Among the remaining producers, economies were to be 
achieved through the use of fixed-price and TPP contracts. The justi- 
fication for believing that such contracts would provide more eco- 
nomical provision was not entirely unreasonable. The incentives for 
cost reduction provided for by fixed-price over cost-plus type arrange- 
ments are well understood. Total-package-procurement offered still 
more benefits. Bundling design with production provided incentives 
to tightly tailor design and manufacture to the capabilities of the ship 
yard. Awarding entire production runs allows any economies of scale 
to be realized while at the same time providing incentives for the type 
of capital investments that are only costeffective at high output levels. 

These theoretical virtues of fixed-price and lTP vehicles notwith- 
standing, the contracts with Electric Boat, Newport News Shipbuild- 
ing, and Litton Ingalls all ran over budget and over schedule, and led 
to protracted legal wrangling between the contractors and the Navy. 
Whether such hard contracting was really a failure is, in hindsight, 
hard to ascertain. In a cost-plus environment, there is often a less con- 
crete and certainly a less public benchmark for measuring overruns. 
In this regard, Entoven and Smith 1181 note that the 60-percent cost 
overruns on the G5a, another total-package-procurement project, 
were not out of line with those common on defense acquisitions and 
are, in fact, modest relative to estimates of cost overruns incurred in 
the 1950s. (Interestingly, overruns on the DD-963 also amounted to 
about 60 percent.) In addition, cost-plus environments reduce antag- 
onism between buyer and supplier. 

In any case, there does appear to be a critical problem with the mili- 
tary's implementing competitive acquisition methods for weapons, 
namely, their inability to allow firrns to fail. Three factors contribute 
to this inability. 

First, the branches of the military are unable, not necessarily for 
inappropriate reasons, to accept a design and commit to it. Instead, 
changes in the design and construction occur throughout the 



production run. This provides a source of conflict between the buyer 
and the supplier as to who should pay for changes and how much. 

Second, once the possibility of economic failure arises, the belief that 
significant regional unemployrnen t will result makes allowing the 
firm to die politically unacceptable. The belief that a firm's failure will 
necessarily entail major unemployment, particularly for something 
the military wants and which is as immotjile as a ship, is, to a certain 
extent, fallacious. It treats the firm's capabilitie:~ as dependent upon 
the existence of the firm itself which is not generally the case. Instead, 
if a firm failed because of fiscal mismanagement or overly optimistic 
bidding, its assets, including work in progress, >would be bought out 
be someone else and production resumed. This outcome does not 
necessarily save the military any money because, to the extent that the 
original bid was too low, production will only resume after a renego- 
tiation of price. Nevertheless, it would serve as a warning to other s u p  
pliers that the government was willing to punish firms for buying in. 

There is, however, a third factor that mak.es it difficult for the govern- 
ment to enforce contracts. There comes a time when the relative pri- 
ority placed upon economy over timeliness reverses, and when this 
occurs, the military can no longer play hardball-if it wants timely 
provision, it must accede. Indeed, timeliness of procurement was 
explicitly cited by the Navy as a reason folr settling with Litton on the 
DD-963 [19]. 

By the mid-1970s, Navy policy regarding ship acquisitions had soft- 
ened considerably. Contracts for the FFG7 and for the CG-47 were 
split between shipyards-Bath and Todd in the former and Ingalls 
and Bath in the latter. One reason for this change was that timeliness 
replaced economy on the priority list [2(E]. Large numbers of frigates 
were needed to replace older surface combatants, some of which 
were of World War I1 vintage. Cruisers were needed as platforms for 
the AEGIS weapons system. In light of th,e problems encountered on 
the LHA, the DD-963, and the SSN488, awards for the FFG7 ships 
were of a cost-plus variety. On the CG-47, early construction was 
awarded on a cost-plus basis. Competition between Ingalls and Bath 
was planned for building follow-on ships, although due to problems 
at Bath, these appear not to have come about. During the same 



period, Electric Boat's position as the primary provider of submarines 
was cemented with the award for construction of the SSBN-726. This 
award was made on a fixed-price basis, although, at least at the time, 
it appeared extremely lucrative5 [21] . 

During the 1980s, under the Reagan administration, the pendulum 
swung back toward competitive procurement on a price basis. Con- 
tracts for production of the LSD-49 and the AOE-6 were awarded 
competitively to Avondale and NAASCO, respectively, on a fixed- 
price basis, thus establishing their present positions as primary 
amphibious assault and auxiliary ship producers. 

To summarize, much of the evolution of the shipbuilding industrial 
base can be understood in terms of how the priority placed on time- 
liness relative to economy in the acquisition of ships has varied over 
time. When the emphasis has been placed upon economy, the sh ip  
building base has tended to thin and firms within it to specialize. Con- 
versely, when timeliness has become important, the Navy has spread 
work across shipyards rather than favor those with larger facilities, 
thereby stabilizing the size of the industry. 

5. Tyler [21] and Goodwin [17] discuss the extraordinary history behind 
the award and construction in both the SSN-688 and SBN-726 pro- 
grams. 





Policy options regarding shipbuilding-where 
do  we go from here? 

The result of the process described above is depicted in table 4--the 
current Navy active shipbuilding industrial base (in bold) consisting 
of one carrier producer, two submarine producers, two combatant 
producers, and one producer each for large amphibious and auxil- 
iary ships. As a practical matter, the market as a whole is thicker than 
depicted as one moves from left to right as indicated by the "potential 
competitors" shown in italics in the table. NNS could produce, 
although not necessarily compete successfully, in the construction of 
combatant, amphibious, and auxiliary ships. Likewise Ingalls, and 
Bath subject to certain size constraints, could compete in the con- 
struction of amphibious and auxiliary ships. However, prospects for 
right-to-left competition are less likely and, as a practical matter, 
vanish for nuclear-propelled vessels. 

Just as the timelinesseconomy tradeoff has shaped this evolution, it is 
at the heart of current debates over appropriate policies regarding 
the shipbuilding industrial base. Reductions in current and planned 
expenditures for Navy vessels, the perception that threats to the 
United States have been greatly reduced, and the fhct that the many 
current Navy assets are relatively young all favor placing a premium 
on economical acquisition. Competition to force prices down is 
favored on this dimension. Such competition will, however, produce 
exit. On the other hand, concern that one day we will want to pro- 
duce more ships in a hurry-concern for timeliness-argues for 
acquisition strategies that preserve existing producers. This generally 
involves assigning work to different shipyards on a cost plus basis. We 
now consider the consequences of such policies as they apply to dif- 
ferent segments of the shipbuilding sector. Because the industry 
structure differs for nuclear carriers and submarines, policy options 
regarding these are discussed separately. 



Options regarding aircraft carriers 

Newport News Shipbuilding has been th~e sole producer of aircraft 
carriers since the 1970s. This position was essentially solidified by 
three factors-the award of the design contraclt for the Nimitz-class 
carrier to NNS in 1962, the withdrawal of public shipyards (the only 
a1 terna tive producers with both the physical c.apaci ty and nuclear 
experience to produce the Nimitz class) in the 1970s, and the with- 
drawal of Ingalls from nuclear production in the late 19'70s. 

Absent major changes from the status quo, the issues of timeliness 
and economy are moot with regard to aircraft carriers. Stimulating 
future competition for nuclear carriers in the interest of reducing 
price would seem to require two significant changes from the status 
quo. First, it would require a smaller carrier, onhe that could be built 
at shipyards other than NNS. Second, it would require that the carrier 
either be nonnuclear, that the nuclear compont-nt be separately s u p  
plied with the competing shipyards providing designs for a ship built 
around a common propulsion system, or that another large shipyard 
become nuclear capable or acquire that capability presumably 
through teaming with Electric Boat. In any case, i t  is hard to imagine 
the market for carriers consisting of more than two competitors. On 
the other hand, the fact that, in the provision of carriers, the govern- 
ment and NNS have operated in a bi-lateral monopoly situation for so 
long, gives one pause regarding the often discussed perils of such 
markets. 

Options regarding submarines 

The market for submarines is only slightly thicker than that for air- 
craft carriers. Indeed, it is easy to imagine that had NNS not been 
enticed to enter the design competition for the SSN-688, Electric 
Boat might well be the sole designer, and perhaps the sole builder, of 
submarines today. In any case, the fact that there are two builders 
capable of nuclear submarine design and construction suggests that 
the primary impetus in the debate regarding submarine construction 
and, in particular, continued production of the SSN-21, is not the 
need to preserve submarine production capability. NNS is an alterna- 
tive producer whose nuclear capabilities will be preserved through 



other work. Instead, it seems that the primary motivation behind 
continued production at Electric Boat, is to ensure price and design 
competition in the future. Whether this is the best or only way of 
achieving this objective is far from obvious. The specialized nature of 
Electric Boat's facilities and assets constitute significant exit barriers. 
Given any prospects for design and production opportunities in the 
future, General Dynamics may be loath to close Electric Boat any time 
soon, even under difficult circumstances. On the other hand, should 
they exit, re-establishing a nuclear facility would certainly be costly 
and could be difficult politically. The option of switching to nonnu- 
clear propulsion-a legitimate possibility regarding aircraft carri- 
ers-is not as viable with regard to submarines. Finally, the exit of 
Electric Boat would place NNS in the position of being the sole pro- 
ducer of two of the Navy's primary assets. 

Options regarding nonnuclear vessels 

For surface, amphibious assault, and auxiliary ships, the number of 
actual and potential competitors is larger. Based on this fact, one 
might anticipate that industrial base and timeliness concerns would 
be secondary regarding such construction. However, preservation of 
the industrial base has figured prominently in discussions regarding 
the DDG51. Bath was selected as the lead shipyard on the DDG51 in 
1985 with Litton/Ingalls chosen as a second source in 1987. Recently, 
bids were taken for FY 1994 and FY 1995 construction [22]. However, 
after reviewing these bids, the Navy chose to split production between 
shipyards. Both splits and competition in such cases have pros and 

cons. 

Splits serve to preserve surge capabilities by retaining facilities. Cost 
is limited by benchmarking producers against each other. By preserv- 
ing both producers, the Navy also preserves the prospect of future 
price competition although, as noted earlier, there are other poten- 
tial entrants in nonnuclear ship construction. NNS is, for example, a 
potential entrant in construction of DDG5ls. Such allocations, how- 
ever, have significant negative effects as well. First, they impact firms' 
decisions regarding exit versus stay strategies. The possibility of 
receiving contracts on other than cost and quality considerations 
makes staying by weaker firms more attractive. Worse, the prospect of 



allocation based upon political or capability preservation consider- 
ations may not only provide the incentive for weak as well as stronger 
firms to stay, but may provide incentives for them to invest in capital 
improvements and attempt to retain employrr~ent levels. Doing so 
increases the likelihood of assignment by making the firm's failure at 
some future date all the more politically unpalatable. Thus, a vicious 
cycle may arise whereby the prospect of assignment first provides 
weaker firms with an incentive to stay when exit would otherwise be 
preferred and then provides incentives for miarket participants to 
retain as much capacity as possible, or even supplement capacity, 
rather than reduce it. In the process, the sector or industry as a whole, 
including those firms most viable during a prolonged reduction in 
Navy demand, get sicker and sicker. 

Splitting of awards may not only delay d.ecisions regarding exit but 
may also reduce incentives for shipyards to puIsue commercial ven- 
tures and other alternative opportunitie:s. No one would argue that 
the prospects for a renaissance in U.S. shipbuilding are overwhelm- 
ing, but they do appear more promising now than they have in many 
years [23, 241. It is also true that a healthy commercial construction 
sector would provide a desirable reserve for expanding military 
production if this was required at some filture date. 

The point is that the prospect of allocating new ship construction 
work for the purpose of preserving the industrial base may contribute 
to disorderly and inefficient downsizing. To the extent that the 
resources of more competitive firms as well as the less competitive are 
depleted in this process, allocation may degrade rather than preserve 
future U.S. shipbuilding capability. 

The alternative to splitting the award is to compete production on the 
basis of price. In theory, this approach will prove most economical in 
the shortrun. How much production capacity it preserves, however, 
cannot be predicted. To see why, consider figure 1 which shows the 
hypothetical average cost curves of two ship producers, X and Y. In a 
bidding process designed to reveal these costs, the winner is contin- 
gent on the quantity. For quantities per unit time equal to one or two 
units, firm X would win because it is the most efficient or least-cost 
producer. 



cost per unit 
I 

minimun costs for 1 
or 2 units /period - 
X is minimum cost 
producer 

minimum cost for 3 4 
or 4 units /period - 
Y is minimum cost 
producer 

Average Cost - Firm X 

Average Cost - Firm Y 

- - - - - - -  

quantity of output 
per unit time 

From an industrial base standpoint, however, a win by firm X might 
be less desirable than one by higher cost Y. To the extent that firm X 
is capacity constrained, it can only produce larger quantities of 
output per unit time at significantly higher cost. Of course, if the cost 
curve for firm X lies everywhere above that for% there isn't a problem 
because Ys victory satisfies an interest in current economy while still 
maintaining a substantial rampup capability. 



Unfortunately, we can't be sure what various firms' cost curves are. 
Moreover, unless we can credibly commit not to bail out the winning 
firm if i t does not deliver according to its offer, we cannot prevent buy- 
in's. If the firm with greater productive ciapacity wins, we will end up 
paying more for what we buy than we expected, but the production 
facility that is more efficient at high levels of output will remain. On 
the other hand, if the firm with less capacity wins on a buy-in, we 
would find ourselves paying more for what we buy in the short run 
and ending up with less production capability to boot. Finally, there 
is an issue of future economy. If competition results in X or Ys exit, 
then the price at which the government will be able to purchase units 
from the surviving firm in the future will depend in part on how costly 
it is for still other firms to enter this segment of the market. 

As the preceding paragraphs suggest, no one policy regarding the 
downsizing of the shipbuilding industrial base is clearly preferable. In 
weighing the advantages, disadvantages, and risks associated with the 
possibilities, however, two facts are worth bearing in mind. 

First, recall from table 5 that over the 25-year period charted, there 
have been entries into shipbuilding as well as exits. This is in sharp 
contrast to the situation in aerospace over the same period. This fact 
suggests that shipbuilding may be an easier industry to enter when 
conditions merit it (i.e., when demand for ships is high) than is the 
case for other weapons platforms. If so, then the risks of losing too 
much capability through competitive award of contracts rather than 
their allocation should receive less weight. 

Second, consider the historical "maximum dqr weight tonnage pro- 
duced" values for each of the six currently active shipyards shown in 
parentheses in table 4. These amounts sum to 1,042,400 dry weight 
tons. The bottom line in able 5 shows the total dry weight tons of 
major naval vessels (carriers, submarines, combatants, assault ships, 
and large auxiliary ships) under production over five-year periods 
starting with 1960-64. In only one such period, 1965 to 1969, did the 
dry weight tonnage produced-1,296,700 dwt-ever exceed the 
maximum total capacity currently resicling in the active Navy ship- 
building base. Moreover, maximum total current capacity is only 



slightly less than double the average dry weight tonnage under pro- 
duction since 1980 (roughly 590 dwt.) These are crude measures of 
industrial capacity, but the sheer magnitude of the differences sug- 
gests that there is substantial excess capacity in shipbuilding. Again, 
the implication is that the risk of losing too much capability through 
competitive award of contracts should not be overstated. 





Defense capabilities and the vendor base 

In addition to concern regarding the downsizing process occurring 
among prime contractors, there are also concerns about the downsiz- 
ing of the subcontractor base. In a narrow sense, the concern is that 
failure of subcontractors as a consequence of a slowdown or hiatus in 
production will create bottlenecks in ongoing production and/or 
drive up future acquisition costs. In a broader sense, the concern is 
that intellectual and productive capabilities critical to national 
defense are being lost in the downsizing. 

Concerns regarding shrinkage in the defense vendor base are not 
new. Gansler [7] suggests that a significant decline in the active 
defense subcontractor base occurred between 1960 and 1975. Similar 
claims have been made more recently [25,26]. As noted in a recent 
GAO report, however, there appear to be no sources of data "identi- 
fying the specific number ofjobs and the number of firms at the lower 
tiers of defense contracting [27]. 

In any case, even if hard data were available to demonstrate that the 
vendor base is shrinking and firms are exiting, this would not, in and 
of itself, j u s q  intervention. 

If defense budgets are to decline, production capability must fall- 
downsizing is precisely the process of shedding excess production 
capability. To justifjl intervention in this downsizing process, one must 
show that the market is systematically erring in its choices regarding 
which capabilities to retain and which to abandon. 

Attempts to demonstrate that the market is systematically erring in 
regard to the defense capabilities it retains often cite studies conducted 
to iden ti9 "critical" component suppliers [28, 291. In these studies 
suppliers qualify as critical according to whether: 

Their products are used now and are likely to be used in future 
systems 



They are the only suppliers of these products 

They are unlikely to survive a prolonged hiatus in production. 

Criteria 1 and 2 reflect the military's dependence upon a given s u p  
plier, whereas 3 reflects the dependence of the supplier on defense- 
related business. In concert, these criteria provide a useful means of 
identifying vendors likely to produce production bottlenecks in sys- 
tems under production. They are not, however, well suited for evalu- 
ating whether the defense subcontractor base as a whole is 
downsizing in an inappropriate fashion. 

Criterion 1, for example, is sometimes argued to reflect the impor- 
tance and, indirectly, the value of a given component supplier in 
future production. However, as noted in the introduction, the likeli- 
hood that certain components, and ind.eed ce:rtain systems, will be 
required or desired in the future is uncertain. 

Likewise, criterion 2 is interpreted as providing a proxy measure of 
the uniqueness of a vendor's skills and capabilities. The quality of this 
proxy is, however, often questionable. Baldt Inc., for example, is fre- 
quently identified as a critical vendor because, until recently, it was 
the sole source supplier of anchor chain for the Navy. Its sole source 
status did not, however, result from unique production capabilities or 
knowledge, but instead from politically mandated domestic provision 
requirements. Other firms' sole source status arises not as a conse- 
quence of their particularly unique skills and capabilities in the man- 
ufacture of some type of component, but instead from holding 
proprietary rights to a specific component design. 

Finally, criterion 3 is often interpreted as indicating the extent to 
which capabilities are liable to exit the defense base. However, mea- 
suring the loss of capabilities by potential, or even actual, loss of firms 
overstates the decline in capabilities throughout the base by tying 
their existence to the existence of specific organizations. Implicit in 
this connection is the generally false assumption that capabilities fun- 
damentally reside in firms. According to this bankruptcy as a $re 
assumption, the exit process is one in which the failed firm's labor, 
capital, and designs are put in the building, the door locked, and the 
place burned down. Exit from an industry, be it a commercial or 



defense-related one, is generally not so dramatic nor are the conse- 
quences so dire.6 

The demise of Studebaker Corporation in the mid-1960s provides a 
more typical example of a firm's exit from an industry. At the time, it 
produced a number of indistinct automobiles but also one, the 
designer Raymond Loewy's Avanti, which was acknowledged to be far 
ahead of its time. When the firm closed, two Studebaker dealers 
bought those Studebaker assets unique to the Avanti production 
line-design rights, plant, and tooling. Non-unique manufacturing 
capabilities such as those for producing engines were not purchased. 
Instead, Studebaker engines were replaced by engines from General 
Motors. Production of the car continued until 1985. At that point, the 
Avanti I1 company went into bankruptcy although, again, there was 
no fire-the company was purchased and production transferred 
from Akron to Youngstown, Ohio. 

This example highlights the common mechanism for accomplishing 
exit from an industry-asset liquidation. Proprietary design rights, to 
the extent that they are perceived to have value, are sold at prices 
reflecting that value to the firm best able to capitalize on them, gen- 
erally a firm involved in the production of related products. To the 
extent that production also involves specialized capital and/or labor 
skills (e.g., the case with the Avanti since it had a fiberglass body), the 
purchaser of the exiting firm's proprietary rights purchases the plant 
and/or hires the workers as well. 

This same process is mirrored in defense. In a study of the vendor 
base conducted in the late 1970s, Baumbusch et a1 [31] documented 
subcontractor problems arising on a variety of weapons systems. For 
the seven systems studied, three experienced vendor bankruptcies (a 
gun mount manufacturer on the A-10 close support aircraft, a gyro- 
scope motor and torque assembly manufacturer on the Maverick air- 

6. This is not to say it doesn't occur. PEPCON exited the market in just this 
way in 1988. However, the event which precipitated its exit was not 
financial insolvency but incineration, PEPCON's product-ammonium 
perchlorate used in rocket propulsion-blew up, demolishing the plant 
P O I .  



to-ground missile, and a missile container manufacturer, also on the 
Maverick). An alternative source was found for the gun mounts, and 
the gyroscope and torque assembly productiton were brought in- 
house by the prime contractor, Hughes Aircraft, until suitable ven- 
dors could be found. Alternative contractors for the missile contain- 
ers on the Maverick were also found, although for a different and, in 
the end more cost-effective design. Recent occurrences of vendor' 
failure have been similarly resolved. 

At this point, one might concede that vvherees market forces might 
appropriately retain capabilities in the case of ongoing projects where 
the value of and demand for certain co~nponents is clear, they won't 
necessarily retain those that might be required in the future. Trying 
to ascertain the value of a presently unused capability is undoubtedly 
more difficult than ascertaining the value of one that is currently in 
use. However, given such difficulties, it may be best to let firms with 
monetary incentives and expertise with the capability involved "speak 
with their bids" regarding its future prospects. Letting the market 
decide in this manner obviously presents a risk if no one enters to pur- 
chase a firm or assets thought to be critical. On the other hand, a 
dearth of bidders is a strong signal that there is consensus that those 
assets are not likely to be of use in the future. 

The main point of this discussion is to emphasize that the existence 
of capabilities is not fundamentally tied to the name of the firm in 
which they reside nor can they only be maintained in that particular 
form. Failures on the part of firms in the vendor industrial base, due 
to mismanagement or simply to bad luck, have been and will continue 
to be met by bids from other firms. In this process, the capabilities of 
the defunct firm are maintained either intact (the firm is absorbed) 
or in dispersed form (valuable assets of' the firm are absorbed). 
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Executive Summary 

-- 
Purpose Nuclear-powered attack submarines (ss~s) are the Navy's prime 

antisubmarine warfare asset. Tod.ay, faced with a changed world threat, a 
new defense posture, and constrained defense budgets, the Navy is 
reducing the size of its SSN fleet. 

In response to requests from the Chairmen, Subcommittee on Regional 
Defense and Contingency Forces, Senate Committee on Armed Services, 
and the Legislation and National Security Subcommittee, House 
Committee on Government Operations, GAO reviewed (1) the Navy's 
strategy for maintaining the rn fiorce sbructure as directed in the 
Department of Defense's (DOD) bottom-up review and (2) alternatives 
available to the Navy for maintaining its SSN force structure at less cost. 

-- 

Background For more than four decades, U.S.. natiord security and military strategies 
focused on fighting a global war with the former Soviet Union. However, 
after the dissolution of the Wmsw Pact and the Soviet Union, the Navy 
began to refocus its maritime strategy. Because of the changed threat and 
constrained U.S. defense budgets, the Mavy plans to reduce its fleet of 
87 s s ~ s  to 55 by fiscal year 1999. The MD'S bottom-up review determined 
that the Navy needed to maintain a force of 45 to 55 ss~s  thereafter to 
meet the requirements of the defense strategy, including both regional 
conflicts and p e a c e h e  presence operations. GAO did not independently 
verify or validate DOD'S force level requirements. 

-- 
Results in Brief To maintain an SSN force of 45 to 55 sul)marines, as directed in DOD'S 

bottom-up review, and remain within affordable budgets, the Navy plans 
to (1) extend the amount of time SSNS operate between major maintenance 
periods, (2) allow no more than three costly SSN-688 submarine refuelings 
per year, and (3) operate the sut~marines for their design service life of 
30 years. At the same time, the Mavy plans to acquire 31 SSNS through 2014 
at an estimated procurement cost of $48 billion.' This approach allows the 
Navy to maintain an SSN force close to Ithe required maximum of 55 s s ~ s  
through 2020. 

GAO identified several alternatives that would allow the Navy to free up 
money and still maintain the required 1ninimu.m force structure of 45 SSNS. 

For example, GAO analysis shows that if the Navy were to acquire only 
25 s s ~ s  through 2014, it could save $9 billion in procurement costs and 

'Unless stated otherwise, all cost estimates in this report are expressed in undiscounted constant fiscal 
year 1998 dollars. Discounted cost estimates are presented in appendix III. 
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maintain an SSN force close to 55 through 2013, but declining to 45 s s ~ s  by 
2020-sti.U within the range directed by the bottom-up review. Under 
another alternative, the Navy could consider studying the feasibility of 
operating some sm-688~ beyond 30 years and defer spending an additional 
$8 billion in procurement costs. A third alternative would be to defer new 
construction of SSNS and free up billions of dollars in the near term. While 
GAO and DOD do not know the magnitude of the reconstitution costs, this 
alternative offers the opportunity to defer near-term costs at a time when 
defense budgets have been reduced. Further, studies have shown that the 
estimated reconstitution costs to restart submarine construction in 2003 
are less than the potential $9 billion savings, suggesting that a deferral 
strategy is worth further study. 

Principal F'indings 

Navy IS Increasing Until recently, the Navy planned to operate the ~ ~ ~ - 6 8 8 s  for three 84-month 
Submarine Operating cycles, perform major maintenance twice, and retire the submarines after / 

Cycles to Achieve an 24 years. If the Navy had continued to follow this approach it would have 

Affordable SSN Force faced the unaffordable procurement cost of $68 billion to build 44 sws to 
maintain a minimum ~ ~ S S N  force through 2020. Funding at that level 

structure would have consumed about 45 percent of the Navy's shipbuilding budget, 
double the historical average..Also, the Navy would have had to perform 
costly refueling overhauls (at about $294 million each) on as many as six 
~ ~ ~ - 6 8 8 s  in 1 year, which the Navy believed was unaffordable. I 

i 

In July 1992, the Navy began to evaluate the feasibility of extending the 
operating cycle of SSN-688s beyond 90 months. The study is expected to be 
completed in November 1994. Based on preliminary analysis, the Navy has 
begun using an extended 120-month operating cycle for planning and 
scheduling purposes. The Navy also plans to operate its SSN-688 fleet for 
30 years. 

Navy Can Maintain Force The Navy currently plans to begin to build 31 s s ~ s  (1 Seawolf class and a 
Structure by Buying Fewer new 30-ship class of SSNS) from 1996 through 2014 at an estimated 

SSNs procurement cost of $48 billion to support an SSN force level close to the 
maximum required force structure through 2020. GAO analysis shows that 
the Navy could buy six fewer submarines at a procurement cost savings of 
$9 billion while sustaining SSN production. Using this alternative, the Navy 
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would maintain an SSN force level close to its currently planned level 
through 2013, declining to the minimum ]required force structure by 2020. 
The difference between the Navy's plan and this alternative plan is 
illustrated in figure 1. 

Figure 1: Comparison of the Navy's 
Shipbuilding Plan and Alternative 
Plan 

Number of SSNs 

m r - - l  
1 Tot Cost of Navy plan: $48.2 billion I I 

Cost of alternative plan: $39.2 billion /I I 
30 L - I I I I I : I  1999 2002 2005 2008 201 1 2014 201 7 2020 

F i i l  year 

8 Navy's SSN shipbuikfing plan -F Alternative plan 

Service Life Extension of The Navy has an opportunity to study the feasibility of extending the 
Nine Refueled SsN-688~ i SSN-688's service life beyond 30 years. Because the older SSN-688s are being 

Could Further Reduce SSN refueled, they will have sufficienl; nuclear fuel to operate for an additional 

Procurements 120-month operating cycle beyond the end of their 30-year design life. The 
Navy has previously extended the SSN-&~~ class submarines' service life 
from 20 to 30 years and is studying an extension from 30 to 40 years for the 
SSBN-726 (Trident) class submarines. Although not planned at this time, 
Navy officials stated that a similar study at the end of this decade could be 
the basis for extending SSN-688s' service life. If the Navy were to perform a 
third overhaul on the nine newest refueled sm-688~ and operated them for 
one more 120-month operating cycle, the submarines could operate for 
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42 years. This would reduce to 17 the number of s s ~ s  the Navy needs to 
buy through 2014, at a procurement cost savings of $21 billion, while 
maintaining an SSN force level within the range directed by the bottom-up 
review. GAO estimates the cost of performing the third overhauls on nine 
submarines to be about $4 billion, resulting in a net savings of about 
$17 billion. 

Navy Could Consider To sustain the submarine shipbuilding industrial base, DOD is expected to 
Deferring Construction request construction funding for new sms in 1996 and 1998. However, the 

Secretary of Defense has told Congress that there is no force structure 
need to build S s N s  until after the turn of the century. GAo analysis shows 
that construction could be deferred into the next decade, freeing up 
billions in planned shipbuilding funds. For example, deferring 
construction until 2003 instead of following the Navy's plan could free up 
as much as $9 billion in procurement funding. However, this acquisition 
strategy would require higher average annual production rates and higher 
annual shipbuilding budgets when SSN production resumed. While GAO and 
DOD do not know the magnitude of the reconstitution costs, this a~ternative 
offers the opportunity to defer near-term costs at a time when defense 
budgets have been reduced. Further, studies have shown that the 
estimated reconstitution costs to restart submarine construction in 2003 
are less than the potential $9 billion savings, suggesting that a deferral 
strategy is worth further study. 

Matter for GAO believes that Congress should consider these analyses of less costly 
alternatives as it deliberates SSN force structure and acquisition issues. 

Congressional 
consideration 

Agency Comments DOD provided comments on a draft of this report, which are included in 
appendix N. Although DOD agrees with certain aspects of each of the 
akernatives presented by GAO in the report, none is supported by DOD. 

DOD did not take issue with the smaller SSN forces that would result from 
accepting any of the a l t e d v e s  presented in the report, and DOD agreed 
that procuring a smaller submarine force would cost less. However, DOD 
disagreed with the magnitude of cost savings or cost avoidance cited by 
GAO in each of the alternatives because DOD believes that the savings would 
be reduced by shutdown and reconstitution costs or increased unit costs 
by building fewer submarines. However, neither GAO nor DOD knows the 
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magnitude of the reconstitution costs, and DOD officials estimate the 
increased unit costs to be less than $1 billion. 

OSD and the Navy believe that deferral is :not a preferable strategy because 
of (1) adverse impacts to the subnxarine iindustrial base, (2) higher annual 
production rates requiring high pe!rcentages of shipbuilding budgets, and 
(3) a resulting lesser quality SSN force. While OSD and the Navy do not agree 
on how many submarine industrial base .vendors are critical, they both 
believe that all submarine-unique component vendors will lose their 
capabilities under the deferral strategy presented. Higher out-year 
production rates and costs are an outcorne of a deferral strategy in which 
the benefits are more near term. Ilowevi?r, even the Navy's shipbuilding 
plan includes a series of high  production^ rates in the out-years. 
Qualitatively, the SSN force strudilre provided under the deferral strategy 
is close to meeting the Joint Chiefs' requirements. 
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Chapter 1 

Introduction 

For more than four decades, U.S. n,ational security and military strategies 
focused on fighting a global war with the former Soviet Union. During this 
period, an increasingly quiet and more capable Soviet submarine force 
drove the U.S. Navy's nuclear-powered attack submarine (SSN) force level 
requirement and the need for newer, quiet,er, and more capable sms. 
However, with the collapse of the Warsaw Pact and the December 1991 
breakup of the Soviet Union, the Niavy began to refocus its maritime 
strategy. The new strategy places greater emphasis on regional 
contingencies, which are considered the most likely scenarios to involve 
U.S. naval forces, and requires a srr~aller fleet. The Navy, which had 
already begun to reduce the size of the fleet in the late 1980s, is planning 
further reductions to respond to direction in the Department of Defense's 
(DOD) bottom-up review1 and constrained U.S. defense budgets. 

-- 
Navy Has Been In 1988, the Navy's requirement for sms dictated by the Navy's maritime 

strategy was 100 submarines. Under the 1!391 base force concept, the Navy 
Reducing SSN Force reduced the fiscal year 1995 s s ~  force level requirement to 80. Prior to 

in Response t0 1993, the Navy took several measures to reduce the SSN force structure, 

Changing Threat including (1) accelerating the retirement of the SSN-637 class so that the 
entire class (except for two special purpose ships) would be retired by the 
end of the century, (2) removing five improved Los Angeles class 
(sm-688I) submarines fYom its shipbuilding plan, and (3) truncating the 
Seawolf class shipbuilding program after cconstruction of the second 
submarine (SSN-22). In 1992, the Deputy Secretary of Defense directed the 
Joint Chiefs of Staff to conduct a comprehensive examination of the 
submarine forces needed to meet the future threats to American interests. 
In April 1993, the Joint Chiefs concluded that 51 to 67 s s ~ s  were needed to 
satisfy the National Military Strategy's requirements. Additionally, the 
Joint Chiefs required that a portion of the submarine force in 2012 have 
Seawolf class stealth and more capability than either the ~ ~ ~ - 6 8 8  or 
SSN-6881 class submarines to meet the emerging threat posed by new 
generation nuclear and diesel-electric submarines. 

The Navy's current SSN force consists of 87 s s ~ s ,  including 54 Los Angeles 
class submarines (sm-688). Two classes of s s ~ s  are still being built-seven 
SSN-6881s and two Seawolf class (SN-21). (See app. n[ for a description of 
the SSN classes and a comparison of their characteristics.) 

'Report on the Bottom-Up Review, Department (of Defense (Washington, D.C., Oct. 1993). 
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Bottom-Up Review Following the April 1993 Joint Chiefs report, the Secretary of Defense in 
his October 1993 bottom-up review recognized that 

Directs Further SSN 
Force Reductions 'the threat that drove our defense decision-making for four and a half decades-that 

determined our strategy and tactics, our doctrine, the size and shape of our forces, the 
design of our weapons and the size of our defense budge- gone." 

Specifically, the review determined that 

a force of 45 to 55 s s ~ s  is needed to meet the requirements of the defense 
strategy, including both regional conflicts and peacetime presence 
operations; 
production of the third Seawolf class submarine (w-23) beginning in 
fiscal year 1995 or 19962 at Electric B o d  would bridge the projected gap 
in submarine construction; and 
the Navy should develop and build a new attack submarine as a more 
cost-effective follow-on to the Seawolf class, with construction beginning 
in fiscal year 1998 or 1999 at Electric Boat. 

The last two decisions were made to maintain the two shipyards that 
currently build all of the Navy's nuclear-powered ships Electric Boat and 
Tenneco Corporation's Newport News Shipbuilding and Dry Dock 
Company (Newport News Shipbuilding), Newport News, V i a  
Newport News Shipbuilding also builds nuclear-powered aircraft carriers. 
These decisions were accepted in the Secretary of Defense's Defense 
Planning Guidance for fiscal years 1995 through 1999. 

The number of SSNS in the active fleet will primarily be dependent upon the 
(1) number of submarines being retired each year, (2) building rate, and 
(3) security environment. A s  a resuit, DOD expects the number to vary from 
year to year but be within the established range of 45 to 55 ms. 

Navy Actions to To reduce its sm force to the maximum of 55 submarines by 1999, the 
Navy plans to retire 31 pre-SSN-688 class submarines and 10 of its older 

Reduce SSN SSN-688s, while taking delivery of the 7 SSN-6881s and 2 Seawolf class 

Force to 55 submarines currently under construction. Retirement of the 
10 SSN-688s will take place at about the midpoint of their 30-year design 
life, or the time a refueling overhaul would be required; therefore, each of 
these submarines will have as much as 14 years of their design service life 

- 

=DOD plans to request SSN-23 funds in fiscal year 1996. 

3General Dynamics Corporation's Eledric Boat Division (Electric Boat), Groton, Connecticut. 
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remaining. The Navy believes that retiring the ~ ~ ~ - 6 8 8 s  prior to their 
mid-life refueling is the lowest cost memi of reducing the sw force. The 
Navy says it will save the cost of the refueling overhaul of the 10 SSN-688s) 
approximately $294 million each. After fiscal year 1999, the Navy plans to 
retire an additional three SSN-688s rrt their mid-life. These actions do not 
have an adverse impact on the SSN force structure in the long term because 
the submarines being retired early are some of the oldest of the ssN-688 
class. 

-- 
Objectives, Scope, In response to requests from the Chairmen, Subcommittee on Regional 

Defense and Contingency Forces, Senate Committee on Armed Services, 
and Methodology and the Legislation and National Security Subcommittee, House 

Committee on Government Operations, wre reviewed (1) the Navy's 
strategy for maintaining the SSN force structure as directed in the DOD'S 

bottom-up review and (2) alternatives available to the Navy for 
maintaining its SSN force structure at less cost. 

To accomplish our objectives, we obtained and analyzed information on 
the Navy's current SSN force levels, c o ~ c t i o n  programs, and estimated 
future SSN force levels and budgets. We did not independently verify or 
validate DOD'S force level requirements determined by the bottom-up 
review. 

To determine the effects of different alte:&ves on the sm force structure 
and on the nuclear-powered shipbuilding industrial base and the feasibility 
of extending the operating cycle and the operational life of SSN-688s) we 
met with key Navy program and techni~d officials. We began by analyzing 
the Navy's submarine shipbuilding plans of September 1993 (presented in 
table 3.1) and then analyzed the effects of different assumptions 
concerning shipbuilding profiles. In developing force structure models for 
comparing alternative acquisition strategies, we I%& modeled the existing 
force structure using the Navy's assumptions for (1) the starting force 
level (54 SSN-688s and m-21s in fiscal year 1999)) (2) the retirement of 
13 SSN-688s at their mid-life and the remaining SSN-688s at 30 years, (3) the 
submarine construction period for new submarines (6 years for a lead ship 
and 5 years for subsequent ships), and (4) the cost estimate for the SSN-23. 

For new attack submarine costs, .we used estimates from the September 
1993 cost and operational effectiveness analysis of the baseline new attack 
submarine--$2.8 billion (in constant fiscal year 1994 dollars with no 
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production ~avings)~ and $1.5 billion for 29 follow-on  submarine^.^ On 
August 1,1994, DOD approved Phase I design efforts for the new attack 
submarine program but has not released a specific acquisition plan with 
cost estimates. We did not verify or validate the estimates of reconstitution 
costs presented in chapter 4. 

To aid comparison of alternatives, we also performed a present value 
analysis of each force structure alternative's funding profile to account for 
the time value of money, since each investment alternative has a different 
annual funding profile. This analysis showed no relative difference from 
the constant dollar analysis of funding used throughout the report. 
Appendix III contains a more detailed discussion of our present value 
analysis. 

We observed a regional crisis demonstration and toured the USS Key West 
(sm-722), the USS Finback (sm-670), and the submarine tender USS 
L.Y. Spear (AS36), which are stationed at Norfolk, V i a  We also 
toured four of the Navy's six nuclear-capable public repair and 
maintenance shipyards. (See app. I for a listing of the organizations visited 
during our review.) 

Our review was performed between October 1992 and June 1994 in 
accordance with generally accepted government auditing standards. 

- - - - - -- - 

qThe estimate would be $3.1 billion in fiscal year 1998 dollars, which we used in our calculations. 

5A fiscal year 1998 dollar estimate provided by new attack submarine program officials. 
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Navy Is Increasing SSN Operating Cycles to - 

Achieve an Affordable Force Structure 

The Navy's sw-688 class submarines are designed to operate for 30 years. 
However, until recently, Navy subm.arine aperating and maintenance plans 
would have resulted in the early retirement of most of the fleet. The Navy 
recognized that building submarines to replace the retired fleet would 
require more funds than it could afford. It therefore initiated a study to 
determine the feasibility of increasing the :sm-688's operating cycles. An 
increase in operating cycle would enable tlhe fleet to operate for 30 years 
and thereby support a more affordable acquisition strategy to meet the 
force level requirement set by the blottom-up review. Although the study is 
not expected to be completed until Novem.ber 1994, the Navy has recently 
determined that an increase in the ~ ~ ~ - 6 8 8 ' s  operating cycle sufficient to 
operate for 30 years is technically feasible. 

-- 
Navy regulations require that SNS undergo major maintenance, which is SSN-688 Maintenance fundamental to safe submarine operation, at fixed intervals. The intend 

Plans Required between major maintenance is called an operating cycle. When SN-688 

Changes class submarines entered the fleet in 1976, the operating cycle was 
70 months with three major maintenance periods. In 1981, the operating 
cycle was extended to 84 months with three major maintenance periods. 
In 1987, the Navy eliminated the third majtw maintenance period and 
planned to retire the SN-688s after about 24 years of service. Figure 2.1 
shows the ssN-688~' operating and maintenance cycles after ehnimtion of 
the third maintenance period 
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Navy Is Increasing SSN Operating Cycles to 
Achieve an Affordable Force Structure 

Figure 2.1: SSN-688 Operating and Maintenance Cycles After 1987 Changes 
I 

Fist major 
maintenance - - - - Operating cycle 

zi."tz%5e (deleted) 

SSN-688 retirement 
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New 

construction 
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Source: Our analysis of Navy data. 

Because the SSN-688s would operate for only about 4 years after the third 
overhaul, which takes about 2 years, the Navy believed that such a short 
operating cycle was not worth the expense of a third overhaul. 

Retiring the SSN-688 fleet at 24 years was unaffordable. Our analysis shows 
that the Navy would have to build 44 SSNS at an estimated procurement 
cost of $68 billion to maintain a minimum force of 45 submarines through 
2020. We estimate that the Navy would have to commit about 45 percent of 
its shipbuilding and conversion budget to support this level of SSN 

procurement, more than double the historical 20 percent spent for SSN 
construction. 

Another factor iduencing the Navy's need to alter its operating cycles 
was an unaffordable SSN maintenance burden. In February 1992 guidance 
for developing budgets for fiscal years 1994 and beyond, Navy officials 
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directed that no more than three submarine refuelings could be funded per 
year. Of the 62 SN-688 class submarines biuilt or under construction, the 
older 31 were all scheduled to receive refueling overhauls at the time of 
their second mqjor maintenance pe:riod. Tlhe newer 31 ~ ~ - 6 8 8 s  in the class 
are not expected to require a refueliig overhaul. Because SSN-688 class 
submarines were built in large numbers from year to year, the number of 
submarine refueling overhauls could reach as high as six in a single year. 
At about $294 million per refueling, the colsts could rise as high as 
$1.8 billion per year. 

Navy Is Studying 
Extension of 

In July 1992, the Navy began to eval.uate the feasibility of extending the 
SSN-688 class operating cycle beyond 90 months so that it could spread 
refueling overhauls over a longer period of time. Much of the data for the 

operating Cycle operating cycle extension study wiU come from engineering evaluations of 
system and component condition eom the! first three ~ ~ ~ - 6 8 8 s  in refueling 
overhaul and ~ ~ - 6 8 8 s  undergoing other maintenance. To date, the 
refueling overhaul of two ssN-688~ is near completion, and the refueling of 
the third has just begun. The condition of ,111 of 119 major systems on 
m-688 class submarines has been 1:eviewt.d. According to Navy officials, 
based on preliminary analysis of the data received fkom the two refueling 
overhauls and other inspections, a 120-month operating cycle is 
technically feasible. The Navy expects that the extension study will be 
complete in November 1994. Figures 2.2 and 2.3 show that a 120-month 
operating cycle allows sw-688 class; submarines to operate for 30 years 
with only two major maintenance periods. Figure 2.2 applies to the 18 
remaining ~ ~ ~ - 6 8 8 s  requiring refuelings. 
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Figure 2.2: 120-Month Operating Cycle for SSN688s Requiring Refueling 
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Source: Our analysis of Navy data. 
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Figure 2.3: 120-Month Operating Cycle for SSN-688s Not Requiring Refueling 
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Source: Our analysis of Navy data. 

Although the SSN-688 operating cycle study is not yet complete, the Navy 
has begun using a 120-month operating cycle for fleet planning and budget 
purposes. For example, according to Navy officials, the fiscal year 199599 
program review assumed a 120-month operating cycle for the ~ ~ ~ - 6 8 8 s  to 
allow the reduction of planned refueling overhauls to no more than three 
per year. In November 1993, the Navy used a 120-month operating cycle as 
the basis for the scheduling of refileling a~verhauls and maintenance at its 
shipyards through fiscal year 2003. 

While the Navy has begun to implement a 120-month operating cycle for 
~ ~ ~ - 6 8 8  class submarines, Navy officials s.tated that significant problems 
with some SSN-688 components may prevent them from extending the 
operating cycle to 120 months without three 2- or %month maintenance 
periods to repair or replace the components. Examples of such 
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components are hull castings and seawater valves. which r~ - -  . -. --, -. ---.a. - dqwe a 
drydocking and welding forrepair. 
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Alternatives to the Navy's Shipbu,ilding Plan 
Are Less Costly and Meet DOD's Needs 

Although the Navy can maintain a force level of 45 to 55 SSNS through 2020 
with its current shipbuilding plan, our analysis shows that the Navy can 
meet its requirement by building fewer sulbmarines. This alternative would 
allow the Navy to sustain SSN production and buy six fewer submarines, 
saving $9 billion in procurement casts. The Navy could also consider 
extending the service life of 9 refueled SSN-688s and buy 14 fewer 
submarines than currently planned, saving an additional $8 billion in 
procurement costs. 

Navy SSN The shipbuilding plan1 shows that the Navy expects to begin building 
31 s s ~ s  between 1996 and 2014. In response to direction in the bottom-up 

Shipbuilding Plan Will review, the N ~ V Y  pi- to begin budding the S~N-23 at Electric Boat in 1996. 
Support DOD's The Navy estimates the SSN-23 will require $1.5 billion2 more in fiscal year 

Requirement 1996 than the $900 million already appropriated. A new class of attack 
submarines is planned to be initially built at Electric Boat beginning in 
1998; the Navy plans to begin construction of 30 by 2014. The design and 
construction cost of the first new &tack submarine is estimated at 
$3.1 billion. Follow-on sms are expected to cost about $1.5 billion each. 
Table 3.1 shows the Navy's SSN shipbuilding plan along with estimated 
construction costs. 

!This shipbuilding plan was the Navy's notional plan dated September 30,1993. The plan matched the 
shipbuilding profile underlying the Navy's Program Review 95, which was approved by the Secretary of 
the Navy in September 1993. 

2The estimate would be $1.6 billion in fiscal year 1998 dollars, which we used in our calculations. 
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Table 3.1 : Navy's SSN Shipbuilding 
Plan and Estimated Costs Fiscal year 1998 dollars in billions 

Fiscal vear Quantitv Cest 

Total 

Source: Our analysis of Navy data. 

As shown in figure 3.1, the Navy's shipbuilding plan will support an SSN 

force level close to the required maximum of 55 s s ~ s  through 2020. The 
Navy plans to begin construction of 3 s s ~ s  every 2 years beginning in 2015 
in order to maintain a 45sm force over the long term. 
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Chapter 3 
Alternatives to the N8vy96 shipbnilding Plan 
Are Less Costly and Meet DOD's Needs 

Figure 3.1: Effects of the Navy's SSN 
Shipbuilding Plan on SSN Force 
Levels (1 999-2020) 

Number of SSNs 

Fiscal year 

SSN-688 [I SSN-91 New SSN 

Source: Our analysis of Navy data. 

-- 
Navy Can Maintain The Navy's shipbuilding plan mairltains an sm force level near the 

maximum 55 sms required in DOD'S bottom-up review through 2020. Our 
Minimum Force analysis shows that the Navy would need to fund only 25 SNS through 

structure by Buying 2014 and save about $9 billion in procurement cost.. Using this alternative, 

Fewer SSNs the Navy would maintain an s s ~  force level close to the maximum 55 sms 
required in DOD'S bottom-up review through 2013 before declining to 
45 ss~s in 2020, continue low-rate sm co~wtruction, and never require 
funds for more than 2 sms per year. Beyond 2014, this alternative would 
require managed procurements of no mare than three ms per year. 
Table 3.2 shows this alternative plan and the estimated costs. 
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Table 3.2: Alternative SSN 
Shipbuilding Plan and Estimated Costs Fiscal year 1998 dollars in billions 

-- 

Fiscal year Quantity Cost 

1 996 1 $1.6 

Total 95 $39.2 

Figure 3.2 shows SSN force level projections based on this alternative m 
shipbuilding plan. 
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figure 3.2: SSN Force Level 
Projections Through 2020 if the 
Navy Buys 25 SSNs Through 2014 
(1 999-2020) 
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Chapter 3 
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The Navy could extend the ~ ~ ~ - 6 8 8 ' s  service life beyond 30 years. The first 
half of the sm-688 fleet is scheduled to be refueled at about the midpoint 
of the submarine's design life. The new nuclear cores to be installed are of 
the same design as those installed in the second half of the SSN-688 class. 
With these new nuclear cores, the early SSN-688 class submarines will have 
sufficient fuel to operate for an a.dditiorld 120-month operating cycle at 
the end of their 30-year design Me. Furthermore, officials from both SSN 

shipbuilders stated that ssN-688 dass submarines could operate for much 
longer than 30 years; one of the shipbuilders stated that 10 to 20 years of 
additional service would not be ~mreasonable. 

Past Navy actions indicate that extending a submarine's service life may 
be feasible. After a &year study w a s  completed on the SSN-637 class 
submarine--the predecessor of the ~ ~ ~ - 6 8 8  class-the design life was 
extended fkom 20 years to 30 years, with a possible extension to 33 years 
on a case-bycase basis3 According to Navy officials, a similar study could 
be the basis for extending the SSN-688's service life. Technical information 

3Budget decisions in 1989 led the Navy to accelerate t;he retirement of the SSN637 class so that most 
will be retired by 27 years of service. 
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Comments From the Department of Defense 

See p. 32. 

See pp. 31 -32. 

See pp. 26 and 32. 

(1) produce no new submarines between FY 1996 and M 2003, (2) 
result in comparable short term cost, (3) cause a substantial 
increase in overall program cost and (4) involve greatly 
increased program risk. 

The draft report suggests reallocation of work and expansion 
of current manufacturing relationships to sustain the industrial 
base. The GAO provides no cost analysis to support that 
suggestion. The restructuring would have a large cost, yet no 
allowance is made for potential offset of the $9 billion in near 
term cost avoidance proposed by the GAO. 

All three of the GAO draft report alternative shipbuilding 
options fail to assume realistic costs. For example, the draft 
report suggests that a lead ship NSSN can be constructed for the 
current nominal projected lead ship design and construction cost 
of $2.8 billion following a shipbuilding hiatus of 6 to 7 years. 
Historical data shows that radically altered shipbuilding rates 
in lean production environments have a dramatic effect on program 
costs. Nonetheless, the options cited in the GAO draft report 
fail to take into account inflation effects, the design and 
construction leaning curves and loss of learning effects, 
variation in overhead expenses as the shipyards deal with 
changing backlog and periods of no new orders, the wide variation 
of material costs over the construction of the class of ships, 
and construction inefficiencies caused by ramping up or dorm of 
the construction workforce. In summary, the overly simplified 
cost evaluations presented for each of the shipbuilding 
alternatives in the GAO draft report are misleading and 
inaccurate. 

With regard to the threat variable, the draft report does 
not adequately address the current and future threat in 
determining force structure alternatives. New generation nuclear 
and diesel-electric submarines pose a significant challenge to 
SSN-688/688I class submarines. To counter that emerging threat, 
a portion of the submarine force must include submarines with 
more capability and SEAWOLF level of stealth. The "Submarine 
Force for the E'uture Plan" prepared by the Joint Chiefs of Staff 
in 1993 and accepted by the Navy, specifies a force structure of 
SEAWOLF or NSSN-type submarines to meet the threat. Some of the 
alternatives proposed in the GAO draft report do not satisfy the 
need identified by the Joint Staff. 

To counter the threat, the New Attack Submarine (NSSN) 
program, with lead ship authorization in FY 1998, was approved by 
the Defense Acquisition Executive following a Milestone I Defense 
Acquisition Board meeting on August 1, 1994. Further, the NSSN 
program is fully funded by the President's FY 1995 Budget. The 
DoD has sent a strong signal of commitment to the FY 1998 start 
of the NSSN program and to the low rate production option of 
sustaining the submarine industrial base. 
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The DoD appreciates the opportunity to comment on the GAO 
draft report. 

George Schneiter 
Acting Director 
Tactical Warfare Programs 
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Chapter 3 
Alternatives to the Navy's Shipbuildit@ Plan 
Are Less Costly and Meet DOD's Needs 

from the ~SN-688s' midpoint overhauls could be used in an assessment of 
the feasibility of a service life extension. In addition, both SSN shipbuilders 
agree that conducting various destructive and nondestructive 
metallurgical tests on retiring submarines would be useful for determining 
the validity of the submarines' operational life prediction models and their 
actual conditions. Navy officials said, however, that (1) it would be 
premature to begin a study before 1998 at the earliest, when the ~ ~ ~ - 6 8 8 s  
near the end of their design life, and (2) the Navy plans no such study for 
the SSN-688 class. The Navy has begun to study an extension fkom 30 to 
40 years of the service life of its Nuclear-Powered Ballistic Missile 
Submarine (SSBN)-726 Ohio class (Trident) submarine, which entered the 
fleet 5 years later than the SSN-688. 

If the SSN-688's service life could be extended and the Navy chose to 
operate the submarines longer than 30 years, subsbntial procurement 
savings would be possible through 2014. The 18 ~ 4 8 8  class submarines 
that will be refueled at their mid-life could make good candidates for a 
service life extension because they could operate for nearly 30 years after 
the refueling. We analyzed the effect on the force structure of extending 
the service life of the 18 refueled sm-688s, assuming that the refueled 
sm-688s would operate for one additional operating cycle. After these 
submarines serve for 30 years, they could undergo a 2-year overhaul and 
serve for one more 10-year operating cycle, for a total service life of 
42 years. We found that extending the service life of the newer 9 refueled 
sm-688s was a more cost-effective alternative than extending the service 
life of all 18 refueled SSN-688s. 

We estimated that the cost for the additional overhaul of SSN-688 class 
submarines would be about $406 million. If the service life of the 
9 ~ ~ ~ - 6 8 8 s  was extended to 42 years, sm procurements from 1996 through 
2014 could be reduced from 31 to 17. At $1.5 billion per submarine, the 
Navy could save about $21 billion in procurement costs. However, the cost 
of extending the service life of the nine SSN-688 class submarines would be 
about $3.7 billion, reducing the overall savings to about $17.3 billion. Also, 
after 2020, submarine procurements would have to be increased to 2 or 
3 per year to maintain the minimum 45-SSN force level. Figure 3.3 shows 
the effects on the force structure of operating nine of the refueled SSN-688s 
for an additional 120-month operating cycle. 
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Figure 3.3: Effects on SSN Force 
Levels of Extending the Service Life of 
Nine Refueled SSN-688s (1 999-2020) 

DOD Comments and 
Our Evaluation 

I 
- - 

Fiscal year I I 

I Number of SSNs I 

SSN-688 11 SSNI-21 I( New SSN 

I 

DOD agreed that buying fewer submarines would cost less, but indicated 
that lower procurement rates would increase unit costs. The alternative 
plan presented satisfies the bottom,-up review's minimum 45-SSN force 
level, providing a less costly alternative duuing times of reduced defense 
budgets. DOD officials said that procurement savings could be reduced by 
as much as $1 billion due to the higher unit costs caused by building 
25 s s ~ s  versus the 31 planned by the Navy. If service life extension proves 
feasible, it also provides an opportunity to buy fewer submarines later in 
the program, although unit costs again may be higher. The two alternatives 
presented both satisfy DOD'S ind-ial bas? concerns by continuing 
low-rate production and defer higher SSN p:roduction rates (three per year) 
until after 2014. The Navy's plan wil l  require this higher production rate 
beginning in 201 1. 

DOD commented that we did not adequately address the current and future 
threat. However, like the Navy's shipbuilding plan, the alternative plans in 
this chapter meet the Joint Chiefs' rt?quirement for more capable 
submarines by 2012. 
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Alternative Acquisition Strategy Available to 

The confluence of reductions in the SSN force structure and the extension 
of the SSN-688's service life affords the Navy an opportunity to choose an 
alternative SSN acquisition strategy. The Navy could defer SSN construction 
until early in the next century and build the submarines in larger numbers 
when production resumes. Using this strategy, the Navy could free up 
billions of dollars in near-term shipbuilding funds required for planned SSN 

construction. However, some uncertain reconstitution costs would reduce 
the $9 billion savings that the Navy could achieve by building 25 
submarines versus 31 as the Navy plans (as discussed in ch. 3). Depending 
on the assumptions used regarding closing, maintaining, and restarting 
shipbuilder facilities; hiring and retraining personnel; and shipbuilder 
workloads, reconstitution costs could range from less than $1 billion to as 
much as $6 billion. 

I 

New Attack In February 1994, the Secretary of Defense testified that DOD has no force 
structure need to build new submarines until after the turn of the century. 

Submarines Are Not New SSN construction can be deferred because the Navy can maintain the 

Needed Until the Next minimum force structure with its current fleet until 2012; that is, the force 

Decade level would not fall below the minimum required 4 5 ~ s ~  level until 2012. 
Defening new construction can fkee up billions of dollars in planned 
construction costs in the near term. As an illustration of the potential for 
deferring SSN construction, we analyzed an alternative in which 
construction is deferred until 2003. We assumed that construction of the 
submarines would take 5 years, which is how long the Navy estimates new 
attack submarine construction will take. However, we lengthened 
construction time for the first two SSNS to 7 and 6 years, respectively, to 
account for the additional time needed to build the h t  submarine of a 
class and any extra effort required to restart production after a hiatus. We 
believe that using 7 and 6 y e w  is reasonable because a recently issued 
RAND report1 noted that 6 years was required to deliver the first 
submarine after restarting submarine production at Newport News 
Shipbuildmg, assuming construction of the funded aircraft carrier, CVN-76. 
Although sm unit costs would vary based on the number of SSNS bought, 
we used the same procurement costs as the Navy's current estimates for 
the new attack submarine program because OSD and the Navy did not 
provide alternative unit costs. Table 4.1 shows the production rate and 
cost of the deferral scenario. 

'The U.S. Submarine Production Base: An Analysis of Cost, Schedule, and Risk for Selected Force 
Structures, RAND (Santa Monica, Ck, 1994). 
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Table 4.1: Deferred SSN Shipbuilding 
Plan and Estimated Costs Fiscal year 1998 dollars in billions 

Fiscal year Quantity Cost 

Compared to the Navy's September 1993 SSN shipbuilding plan, this 
alternative would save about $9 billion in procurement costs through 2014. 
Also, this alternative defers as much as $9 billion in planned SSN 
construction funding from 1996 to 2002. H:owever, savings would be offset 
by reconstitution costs. 

The 1994 RAND report, which evalilated tlle U.S. submarine production 
base, shows that reconstitution costs are highly dependent on assumptions 
regarding closing, maintaining, and restarting shipbuilder facilities; hiring 
and retraining personnel; and shipbuilder workloads. According to the 
report, shipbuilder facilities and personnel. reconstitution costs are 
estimated at $800 million to $2.7 The $800 million estimate is 
based on the Navy beginning to buil.d CVN-76 at Newport News 
Shipbuilding in 1995 and then restarting submarine production in 2003. 
The $2.7 billion represents RAND'S cestimate to restart submarine 
production at Electric Boat in 2003. Further, Navy officials cited a Navy 
industrial base study estimate of $4 billion to $6 billion for reconstitution 
coats, including vendor costs. 

Even with a deferral of SSN construction and a reduction in the number of 
submarines built, the Navy can still support its required SSN force 

2The RAND report used fiscal year 1992 dollars 
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structure. Figure 4.1 shows the force structure implications of deferring 
sm construction to 2003 and building at the rate shown. 

Figure 4.1: SSN Force Structure Under 
a Deferred Acquisition Scenario 
(1 999-2020) 

I Number of SSNs I 

F$&I year I 
S S N a  0 SSN-21 New SSN 

Deferring sw construction has budgetary risks. If construction is deferred 
until 2003, the average annual production rate would increase from about 
1.5 sms to about 3 ms. These higher production rates would force the 
Navy to sustain higher annual shipbuilding budgets than it currently plans 
once SSN construction resumed. 

DOD decided to build the SSN-23 in 1996 and commence with new ssN SSN Construction to construction in 1998 at Electric Boat to support the nuclear shipbuilding 
Continue for industrial base. The United States has two nuclear shipbuilders: Electric 

Industrid Base 
Reasons 

Boat, which builds submarines and Newport News shipbuilding, which 
builds aircraft carriers and submarines. In the bottom-up review, DOD 
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considered consolidating nuclear shipbluilding at Newport News 
Shipbuilding. This would have eliminated the need to build the S S N - ~ ~  

before the commencement of new SSN c:onstruction. Newport News 
Shipbuilding could shut down construction of nuclear submarines and still 
preserve the capability to resume production in the future because much 
of the shipbuilder's skilled workforce would continue building 
nuclear-powered aircraft carriers. An official from the shipbuilder 
reported that aircraft carrier productioxl would account for 69 to 
92 percent of the specialized job areas a d  skills needed for submarine 
construction. These percentages would increase from 95 percent to 
100 percent if the shipbuilder also overhauled and refueled ss~s. '  
According to the bottom-up review, consolidating construction at Newport 
News would save the Navy about; $1.2 bf ion  after accounting for about 
$625 million of shutdown/reconstitution costs during the future years 
defense program period. 

DOD determined that the Navy needs to retain both nuclear shipbuilders for 
industrial base and national secuyity reasons. To support DOD'S decision, 
Electric Boat will continue to build nuclear-powered submarines, while 
Newport News Shipbuilding will lbuild nuclear-powered aircraft carriers. 
This decision is based on DOD'S belief that given the uncertain world 
situation, it is too risky to have oxdy one provider for both 
nuclear-powered aircraft carriers and submarines. Unless DOD changes its 
policy to retain the two shipbuilders, the alternative of deferring SSN 

construction may not be feasible. 

Our analysis shows that either shipbuilder can meet the Navy's SSN 

shipbuilding requirements. Both nuclear-capable shipbuilders have the 
capacity to build at least three Seawolf-she submarines per year and can 
build a larger number of smaller submarines. The new attack submarine 
class is planned to be at least 20 percent :smaller than the Seawolf class. 
Under either the Navy's shipbuilding plank or a deferred construction 
acquisition strategy, either shipbuilder ca~uld meet the Navy's SSN 
construction needs. 

Effect of Construction The Navy has stated that if no subinarine is built before the start of the 
Deferral on Critical new class of attack submarines in 1998, several critical submarine vendors 

Industrial Vendors Is will be lost. However, OSD and the :Navy lack uniform criteria for 

Unclear 

'Currently, naval shipyards at Puget Sound, Washington; m e  Island, California; Pearl Harbor, Hawaii; 
Portsmouth, New Hampshire; Norfolk, Virginia; and Charleston, South Carolina, overhaul and refuel 
SSNs. 
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determining what constitutes a critical vendor, and the Navy may not be 
considering the availability of alternate suppliers. 

According to OSD, a vendor is critical if no alternate sources or substitutes 
are available or can reasonably be developed and still meet long-term 
defense needs. The Navy, however, considers some vendors critical even 
when alternate sources are available. For example, although OSD has 
identified 8 critical suppliers of nuclear and nonnuclear submarine 
components, the Naval Sea Systems Command has identified 49 critical 
vendors of nonnuclear components alone, and the Seawolf program office 
has identilied 63 critical nonnuclear vendors. 

Evidence shows that the Navy has not fully considered alternative sources 
to the vendors it considers critical. For example, of the products produced 
by 49 vendors considered critical by the Naval Sea Systems Command, if 
no more than two Seawolf class submarines are built, a majority are 
available from multiple vendors or from single-source vendors for which 
alternate suppliers exist. Fluthennore, the Navy could create new or 
expand existing relationships with the SSN shipbuilders and 
government-owned laboratories to compensate for the loss of commercial 
industrial skills. For example, in the past the SSN shipbuilders have been 
forced to produce submarine components that vendors stopped 
producing. When Newport News Shipbuilding lost its sole-source 
manufacturer of torpedo tubes, it began producing torpedo tubes. 
Newport News Shipbuilding officials stated that they can now produce the 
tubes faster and at less cost than the vendor could. The Navy could also 
rely on government laboratories like the Department of Energy's Y-12 
facility at the Oak Ridge National Laboratory and the Kansas City Plant, 
both of which already produce components for Navy submarine-related 
programs. For example, the Y-12 facility is responsible for machining and 
assembling the S S N - ~ ~  propulsor. 

DOD nonconcurs with the deferral strategy presented in this chapter and because it believes that deferring construction would (I) cause SSN unit 
Our Evaluation costs to rise, (2) result in the loss of the submarine shipbuilding industrial 

base, and (3) require billions of dollars to reconslitUte the industrial base. 
DOD believes that low-rate submarine production is the preferable option 
for sustaining the submatine industrial base. 

OSD and Navy officials w e e d  with using the same SSN construction cost 
estimates for a strategy that defers construction to 2003 because the cost 
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estimates were developed for a 30-SSN lbuy stating in 1998. Ow estimate 
that the Navy could save as  much as $51 billion by building 25 sms, versus 
the 31 sms the Navy plans to build, is biased on notional cost estimates 
from the best information available; om and the Navy did not provide 
alternative cost estimates. We agree that the actual costs for the new 
attack submarine could be affected by (design and construction learning 
curves, variation in overhead expenses, the wide variation of material 
costs, and construction inefficiencies caused by fluctuations in the 
construction workforce. Because of these factors, cost estimates become 
less certain over time. However, regardless of the unit cost, the 
alternatives presented in this report require building fewer submarines and 
should require less total funding than the Navy's current plans. 

DOD commented that the deferral strategy does not adequately address the 
threat. However, this strategy meets the Joint Chiefs' requirement for more 
capable submarines in 2014, only 2 years later than required 

DOD believes that a construction (deferral and subsequent reconstitution of 
the submarine industrial base would create an enormous management 
challenge and increase program risk DOID commented that funds saved by 
deferring SSN construction would need to be spent during the deferral 
period to reconstitute the industrial base. Our report clearly states that 
deferring SSN construction to 2 0 3  could1 defer the spending of as much as 
$9 billion in costs between 1996 and 2002. While we and DOD do not know 
the magnitude of the reconstitution costs, this alternative does offer the 
opportunity to defer near-term costs, which may be appealing during a 
period of reduced defense budgets. Further, the 1994 RAND report shows 
that the estimated reconstitution costs tlo restart submarine construction 
in 2003 are less than the potential $9 billion savings, suggesting that a 
deferral strategy is an alternative warranlting further study. 

In its comments, DOD acknowledged that; OSD and the Navy had not 
thoroughly explored the expansion of current manufacturing relationships 
to sustain the industrial base, but argued that such a restructuring would 
have a large cost (although not estimated by DOD) that would offset 
near-term cost avoidance. However, expiminding current manufacturing 
relationships might reduce the adverse effects on the submarine industrial 
base during a deferral and might reduce lthe time and funding required 
when reconstitution begins. 
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Organizations GAO Visited 

The following is a list of the U.S. govement organizations and private 
companies contacted during our review. 

Department of Office of the Secretary of Defense, Washington, D.C. 

Defense Assistant Secretary of Defense fix Program Analysis and Evaluation, 
General Purpose Forces, Naval Force D!ivision 

Office of the Chairman, Joint Chiefs of Staff, Washington, D.C. 

Force Structure, Resource, and Pwessment Directorate 

Defense Intelligence Agency, Washington, D.C. 

Advanced Research Projects Agency, Arlington, Virginia 

-- 
Department of the Office of the Assistant Secretary of the Navy (Research, Development and 

Acquisition), Washington, D.C. 
Navy 

Program Executive Officer, Submarine F'rograrns 

Office of the Chief of Naval Operations, Washington, D.C. 

Assistant Deputy Chief of Naval Operations for Undersea Warfare, Attack 
Submarine Division 

Commander in Chief, U.S. Atlantic Fleet, Norfolk, Virginia 

Commander, Submarine Forces Atlantic 
Commanders, Submarine Squadrons 6 and 8, Naval Submarine Forces, 
U.S. Atlantic Fleet, Norfolk, Virginia 
Chief of Staff, Submarine Squadron 4, Naval Submarine Forces, U.S. 
Atlantic Fleet, Charleston, South Carolina 
Commanding Officer, USS Albany (SSN-7B), U.S. Atlantic Fleet, Norfolk, 
Virginia 
Director, Special Surveillance and Commander, Task Force 84 Operations, 
U.S. Atlantic Fleet, Norfolk, Virginia 
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Naval Sea Systems Command, Washington, D.C. 

Deputy Commander for Nuclear Propulsion 
Deputy Commander for Submarines 

Submarine Safety and Quality Assurance Division 
Program Manager, SSN-688 Ship Acquisition Program Office, Arlington, 
Virginia 
Submarine Maintenance Engineering, Planning and Procurement 
Activity, Portsmouth, New Hampshire 

Deputy Commander for Industrial and Facility Management 
Industrial Planning Division 
Puget Sound Naval Shipyard, Bremerton, Washington 
Portsmouth Naval Shipyard, Kittery, Maine 
Mare Island Naval Shipyard, Vallejo, California 
Charleston Naval Shipyard, Charleston, South Carolina 

Office of Naval Intelligence, Suitland, Maryland 

Department of Energy ~ 
Y-12 Plant, Oak Ridge, Tennessee 

Kansas City Plant, Kansas City, Missouri 

Other Organizations Babcock and Wilcox, Nuclear Equipment Division, Barberton, Ohio 

and Companies Electric Boat Division, General Dynamics Corporation, Groton, 
Connecticut 

Marine Mechanical Corporation, Cleveland, Ohio 

Newport News Shipbuilding and Dry Dock Company, Tenneco 
Corporation, Newport News, Virginia 

Westinghouse Electro-Mechanical Division, Chemvick, Pennsylvania 

Congressional Research Service, Washington, D.C. 
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U.S. SSN Characteristics 

Submarine The Navy claims that a submarine's uruque combination of stealth, 
endurance, and @ty gives it a critical advantage over other weapons. A 

Characteristics submarine's stealth is derived from its ability to submerge and become 
essentially invisible and undetectable. Nuclear propulsion allows 
submarines to remain submerged 24 h'ours a day. Nuclear propulsion also 
gives a submarine endurance because the ship's nuclear fuel lasts for 
many years of operation. The e~~durancce of a nuclear-powered submarine 
is limited only by the crew's food supply and weapons expenditures. 
Endurance provides  submarine:^ the advantages of continuity and 
independence. The Navy definers submarine agility as the ability to proceed 
quickly where needed, often before other forces, and respond to a broad 
range of situations. A submarint?'s agility results fkom (1) nuclear 
propulsion, which allows unlimited high speed operation; (2) multiple 
mission capability; and (3) ship- and sh.ore-based command, control, and 
communications systems. 

Current U.S. SSN In fiscal year 1994, the U.S. Navy operated 87 ss~s: 54 sm-688 Los Angeles 
- class submarines and 33 ss~s of older classes. The Naw is currentlv 
Programs building two classes of sms: the sm-6823 Los Angeles c i a s  and SN-il 

Seawolf class. 

- - p p p p p  

LOS Angeles Class The ~ ~ ~ - 6 8 8  class, introduced into the fleet in 1976, will be the mainstay of 
( s  SN-688) the Navy's sm force well into the next century. By 1996,62 ~ ~ - 6 8 8 s  will 

have been built to make up the entire class. While all ~ ~ - 6 8 8  submarines 
are capable of firing the Tomahawk cruise missile, the last 31 submarines 
were equipped with vertical launch tubes for these missiles. Older class 
submarines launch cruise missiles through their torpedo tubes. The final 
23 s s ~ s  of the ~ ~ ~ - 6 8 8  class are inlproved versions of the original sm-688 
design (~~-6881s). Among the changes to the sm-688 class are improved 
sound quieting and an improved sonar. Also, replacement of the 
sail-mounted control planes with control planes attached to the bow 
allows ssN-688Ls to surface through arctic ice. The last sm-688~ cost the 
Navy approximately $800 million in themyear dollars. The Navy has 
estimated that SN-688 procurement could be restarted and two 
submarines built for approximately $2.4 billion in current dollars. 

Seawolf Class (SSN-2 1) Two Seawolf class submarines are now being built, with the first to be 
delivered in 1996 and the second f~ be delivered in 1998. The Seawolf is 
designed to be substantially quieter than the sm-688 class and have better 
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sonar and combat systems. According to the Navy, the Seawolf will have 
three times as much capability as the SSN-688. When the program began, 
the Navy justified construction of the Seawolf largely on the need to 
counter the improved Soviet submarines that were expected to appear in 
the future.' While two Seawolf class submarines are under construction, 
the bottom-up review directed building a third Seawolf to sustain the 
submarine shipbuilding industrial base during the gap between the end of 
~ ~ - 2 2  construction and the beginning of the new attack submarine 
construction program. The SSN-21 was funded in fiscal year 1989 at a cost 
of $1.9 billion, while the SSN-22 was funded in fiscal year 1991 at a cost of 
$1.8 billion. The Navy currently estimates the SSN-23 will cost $1.5 billion 
more in fiscal year 1996 dollars than the $900 million already appropriated. 

New ~ t t a ~ k  submarine In early 1991, the Navy began to plan for a new attack submarine to 
replace the truncated Seawolf program. This program has previously been 
known as the Centurion. Although no final decision has been made about 
which new attack submarine design will be built, the Navy expects it to be 
as quiet as the Seawolf but smaller, generally less capable, and less costly. 
In August 1992, the Under Secretary of Defense for Acquisition approved 
concept definition studies for the new attack submarine. A cost and 
operational effectiveness analysis, which analyzes the comparative 
cost-effectiveness of new attack submarine alternatives, was completed in 
September 1993. As a result of the Defense Acquisition Board's review on 
January 12, 1994, the Navy studied a number of alternhve SSN building 
programs and their impact on the industrial base. On August 1,1994, the 
Defense Acquisition Board met to review an initial acquisition strategy for 
the new attack submarine @Mestone I) and approved Phase I design 
efforts focused on construction of a lead ship in fiscal year 1998. The cost 
and operational effectiveness analysis estimated that the first new attack 
submarine would likely cost $3.1 billion and follow-on submarines would 
cost $1.5 billion.2 

'Initially, the Navy planned to procure 29 Seawolf class submarines; after the 1991 major warship 
review, that number was reduced to 12. After three Seawolfs had been a u t h o d ,  the Bush 
administration proposed that the number be further reduced to 1; however, Congress funded the 
second Seawolf (SSN-22). 

2The analysis presented the cost estimates in constant fiscal year 1994 dollars: $2.8 billion for the lead 
ship and $1.5 billion for 29 follow-on ships. 
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Present Value Analysis 

Investment alternatives normally involve incuning different costs at 
different times. For two or more alternatives to be compared on an equal 
economic basis, takjng into account tlhe time value of money, the costs of 
each alternative at its "present value" must be considered. We did an 
analysis to determine the present value of funding required by different SSN 
shipbuilding alternatives. Discounting:, which reduces a stream of future 
funding requirements to a single amount (a present value), attaches 
greater weight to more current costs and less weight to future costs. By 
using present value techniques, we converted future dollar funding into 
their value in 1994. A present v<alue analysis makes each alternative's 
funding comparable despite the diffening funding profiles for each 
alternative. 

Although present value analysis is a generally accepted practice, selecting 
an appropriate discount rate hats been the subject of much controversy. 
For federal government investment analysis and decision-making, 
arguments have been presented for discount rates ranging from the cost of 
borrowing by the Treasury to the rate of return that can be earned in the 
private sector. Since the Treasury meets most government funding 
requirements, we maintained that its estimated cost to borrow was a 
reasonable basis for the discount rate used in present value analysis. 
Accordingly, for our analysis, we used the average yield on outstanding 
marketable Treasury obligations that hiad  remaining maturities similar to 
the time period involved in our analysis. We subtracted a 20-year average 
of the projected gross domestic product deflator from the average yield on 
outstanding marketable Treasury obligations and applied the resulting real 
discount rate to the 1994 constant dollar funding values. Table III. 1 shows 
our present value analysis. 

Table 111.1: Constant Dollar and Present 
Value Analysis of Funding Profiles for Dollars in billions 
SSN Shipbuilding Alternatives for Funding (constant Present value 
Fiscal Years 1 996-201 4 SSN shi~buildina alternative 1998 dollars) of funding 

Navy plan (31 SSNS)~ $48.2 $24.8 

Alternative plan (25 SSNS)~ 39.2 20.9 

Deferred ~ l a n  (25 SSNsIC 39.1 17.5 

aThe Navy plan's funding profile is presented in table 3.1. 

bThe alternative plan's funding profile is presented in table 3.2. 

=The deferred plan's funding profile is presented in table 4.1. 
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Under the alternative plan, the stream of funding requirements begins 
almost right away (1996), with the program's reduced buy of 25 s s ~ s  
spread out fairly evenly over the 1996-2014 time interval. Under the 
deferred plan, the stream of funding requirements does not begin until 
2003; the bulk of the 25 s s ~ s  would be bought toward the end of the 
1996-2014 time interval. Also, estimated reconstitution costs, which range 
from $800 million to $6 billion, would raise the deferred plan's total 
funding and its present value. 
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OFFICE OF THE UNDER SECRaARY OF DEFENSE 

3000 DEFENSE PENTAGON 
WASHINGTON DC 1030 1-3000 

- A N 0  
T u l m o w o Y  

a 0 AUG 1 9 1 ~  
Mr. Frank C. Conahan 
Assistant Comptroller General 
National Security and International 
Affairs Division 

United States General Accounti:ng Office 
Washington, D. C. 20548 

Dear Mr. Conahan: 

This is the Department of Defense (DoD) response to the 
General Accounting Office (GAO) draft report "ATTACK SUBMARINES: 
Alternatives for a More Affordable SSN Force Structure," dated 
July 27, 1994 (GAO Code 3944931, OSD Case 9746. The DoD 
nonconcurs with the report. 

The draft GAO report presents several alternative 
shipbuilding profiles. Those profiles include (1) building a 
reduced number of nuclear-powered attack submarines (SSNs), (2) 
extending the service life of selected SSN-688 submarines, and 
(3) deferring all submarine production until FY 2003. Although 
the DoD agrees with certain aspects of the alternatives, none is 
supported by the DoD. 

With regard to the first GAO alternative, the final GAO 
force structure level is six submarin.es less than the Navy plan. 
The draft report compares a Navy forc:e size of 51 with a GAO 
force level of 45. The DoD agrees that procuring a smaller 
submarine force will cost less. A molre meaningful analysis, 
however, would be a comparison of costs for different acquisition 
profiles of an equal force size. In that comparison, the most 
affordable acquisition profile for at.taining a given SSN force 
level could be ascertained. The DoD also does not agree with the 
cost savings presented by the GAO for the smaller force size 
because the GAO analysis does not take into account the change in 
per-ship cost associated with lowerinlg procurement rates in a 
lean production environment. 

With regard to the second. option, the DoD agrees that if it 
is determined that the 688 class service life can be 
significantly extended, then future SlSN procurement requirements 
may be able to be reduced. Ho'wever, that is a technical decision 
and the analysis required to support the decision will not be 
available until several years after am initial procurement 
decision on the New Attack Submarine (NSSN) is required. The DoD 
and GAO agree on this point. However, the DoD nonconcurs with 
the cost savings presented by the GACl because again, the GAO 
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analysis does not take into account the increased costs 
associated with lower procurement rates. 

The DoD also nonconcurs with regard to the GAO option of 
deferring all SSN production until EY 2003. The GAO concludes 
that billions of dollars of near term cost avoidance could be 
realized by deferring altogether, attack submarine construction 
over the next decade. That opinion however, is not supported by 
various DoD studies, which concluded that low rate submarine 
production is the preferable option for sustaining the submarine 
industrial base. 

In formulating a plan for maintaining SSN force levels as 
affordably as possible, several interdependent variables must be 
studied and optimized. Those variables include: (1) the 
submarine industrial base, both production and design, (2) 
overall program costs based on realistic annual budgetary 
estimates, and (31 the number and quality of ships needed to meet 
the potential threat into the next decade. A discussion of each 
variable in relation to the GAO draft report follows. 

First, the preservation of the submarine industrial base, 
including both the desigdengineering and production bases, is 
pivotal in any discussion of affordably maintaining the SSN force 
structure. The submarine design and engineering base includes 
scientists at Federally funded centers, technologists at 
laboratories, shipbuilders, and vendors, and design and 
engineering talent both in industry and in the Government. 
Because those technologies are so highly specialized, the 
industrial base is heavily dependent on continuity of submarine 
design and construction work. 

There are two basic approaches which could be used to 
preserve an industrial base able to build submarines. The first 
would be to fund a recapitalization effort through sustained low 
rate submarine production. That approach would enable vendors 
and shipbuilders to make the capitol investment necessary to 
down-size and make cost effective low-rate production possible. 
That is the approach favored by the DoD. 

The second approach would involve a wholesale shutdown of 
the industrial base, a period of no production, and then a 
restart of the design and production bases. This is one of the 
options referred to in the GAO draft report. The complete 
shutdown/startup approach would involve an enonnous management 
challenge and would result in substantially increased program 
risk. No industrial base reconstitution of that magnitude and 
complexity has successfully been accomplished. Depending on the 
assumptions made, the shutdown/restart approach, if it were 
possible, could result in some near term cost avoidance, but 
would inevitably be much costlier in the long run. The GAO draft 
report does not address the costs associated with the shutdown 
and startup effort. T$ vendor base has been removed from the 
GAO analysis based on lack of agreement" (between the OSD and 

Page 41 GAONSIAD-95-16 SSN Force Structure 



Appendix IV 
Comments From the Department of Defense 

See p. 6. 

See pp. 31-32. 

See p. 32. 

the Navy) over what constitutes a critical vendor. While vendor 
characterizatzon is a subject of some discussion, both the Navy 
and the OSD agree that all submarine-unique component vendors 
will lose their submarine component design and production 
capabilities given the six year gap in submarine awards proposed 
in the GAO draft report. The near te~m costs which would be 
associated with the shutdown/st.artup proposal form the very basis 
of the financial arguments for choosirlg the low rate production 
alternative. Since shutdown arid startup costs and risks are not 
included in the GAO analysis, no meanmgful comparison between 
the two alternatives is possib1,e. 

Another difficulty with the deferral of all attack submarine 
production until FY 2003 would be that unreasonably high 
production rates that would be requirlzd, once SSN construction 
were resumed, in order to maintain the SSN force level. Even 
under the current Navy plan, a production rate of three 
submarines per year will be recpired :tor more than five 
consecutive years (between FY i!OlO and FY 2020) in order to 
maintain a 45 SSN force level. That represents an unprecedented 
percentage of total Navy ship c:onstruction funding devoted to 
submarine construction. By deferring another four or five 
submarines until E'Y 2003, an already difficult situation would be 
made much worse. Although the GAO driaft report mentions that 
higher production rates would be required under the shutdown/ 
restart option, it fails to evaluate 'the impact that action would 
have on the production plan. Planning for such unreasonably high 
out-year production rates woulci threaten the ability to maintain 
a 45 SSN force level. 

Concerning the issue of program costs, the GAO suggests that 
"savings" of $9 billion are possible ]by deferring SSN 
construction. Actual1 y, the f j~gures (cited represent "near term 
cost avoidance," rather than "cost savings" as stated in the 
draft report. Clearly, any deferral plan which builds the same 
number of ships will be costlic!~ in tbe long run than the DoD 
plan. In addition, the near term cost avoidance figures cited by 
the ULO draft report did not account for the substantial expenses 
of shutdown and reconstitution or the increased cost of 
production which would result from re13uced building profiles or 
production delays. 

The shutdown/reconstitute approach was studied by the Navy 
in 1992, and more recently by the Ranld Corporation. The Navy 
study concluded that at least !i4 to $6 billion would be required 
to shutdown and start up the industrial base. The FSND 
Corporation study determined that the cost avoidance of deferring 
production would be comparativczly small, and advocated a minimum 
gap strategy. Even if near term costs of an industrial base 
shutdown could be shown to be somewhat less than those associated 
with steady low rate submarine production, the low rate 
production option would still be preferable because submarines 
would be produced while sustaining the industrial base. In 
contrast, the industrial base :shutdown/restart option would 
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PREFACE 

In January 1993, RAND's National Defense Research Institute was asked by the 
Office of the Under Secretary of Defense for Acquisition (now Acquisition and 
Technology) to compare the practicality and cost of two approaches to future 
submarine production: (1) allowing production to shut down as currently pro- 
grammed submarines are finished, then restarting production when more 
submarines are needed, and (2) continuing low-rate production. The research 
was motivated by concerns that the submarine production base might not be 
easily reconstituted if production is shut down and by the countervailing 
recognition that deferring new submarine starts might yield substantial savings, 
particularly over the short term. 

This report summarizes RAND's analysis, the results obtained, and the associ- 
ated uncertainties. The reader should bear in mind, of course, that in a sum- 
mary such as this, completeness and precision are in some degree sacrificed 
for brevity. A full treatment of methods and results is available from RAND in 
MR-456-OSD. 

RAND's analysis was completed and briefed to the research sponsors and other 
interested parties in the summer of 1993. It reflects what was known then about 
cost, schedules, and other relevant factors. 

This research was carried out within the National Defense Research Institute's 
Acquisition and Support Policy Program (now the Acquisition and Technology 
Policy Center). The institute is a federally funded research and development 
center sponsored by the Office of the Secretary of Defense, the Joint Staff, and 
the defense agencies. 
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Chapter One 

BACKGROUND 

The current U.S. submarine production program is coming to an end. 

Only two shipyards build submarines for the U.S. Navy-the Electric Boat 
Division of General Dynamics, with principal production facilities in Groton, 
Connecticut, and Newport News Shipbuilding, a Tenneco subsidiary, in 
Newport News, Virginia. Together, they employ about 17,000 workers in sub- 
marine construction. Thousands more work for vendors supplying nuclear and 
nonnuclear components to the shipyards. 

After many years of building three or more submarines annually, these ship- 
yards have started no new submarines since 1991. Figure 1 shows the number 
of submarines commissioned each year and, for years in the future, scheduled 
to be commissioned. By 1999, submarine deliveries will drop to zero for the 
first time in decades. 

This study focuses on attack submarines (SSNs, represented by the darker bar 
segments in Figure 1). Figure 1 includes the ballistic-missile-carrying Ohio- 
class submarines (SSBNs), which serve as one leg of the nuclear-deterrent triad, 
to show that that construction program is coming to an end along with the one 
for attack submarines. 

The United States now has plenty of attack submarines. 

A result of the construction activity shown in Figure 1 is the attack submarine 
fleet profile shown in Figure 2. The current total is down some from the peak 
but about the same as it was in 1980, in the midst of the cold war. 

The number of attack submarines needed in the post-cold war era is uncertain. 
Clearly, the United States will need some: Many nations-North Korea, Iran, 
Libya, others-have submarines, and attack submarines afford the United 
States a flexible resource in the new strategic environment. They are the chief 
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means of defending U.S. ships against enemy submarines, they can hold enemy 
surface ships at risk and attack land targets with cruise missiles, and they can 
transport special forces such as SEALS (sea, air, land teams). Furthermore, they 
can undertake these missions or position themselves to do so without calling 
attention to their presence; such stealth can be important if force projection is 
wanted but is undesirably provocative. 

The Department of Defense's Bottom-Up Review suggests a post-cold war fleet 
of between 45 and 55 attack submarines. In Figure 2, we broaden the band by 
five ships (10 percent) in either direction to take into account the opinions of 
knowledgeable observers outside of DoD. But regardless of whether the re- 
quirement is 40 ships or 60 ships, the United States now has many more sub- 
marines than it needs. Why build more? 

Eventually, it will be necessary to replace submarines now in the fleet. 

Submarines, of course, do nor last indefinitely. To ensure safe, reliable opera- 
tion, submarines are retired from the force by the time they reach 30 years of 
service. As Figure 3 shows, the fleet will decline sharply in size as the older 
submarines built in the sixties are decommissioned-all by the year 2000. The 
first of the current class will reach age 30 in 2006. Shortly thereafter, the fleet 
will begin declining through the range of possible requirements, as ships con- 

1970 1980 1 990 2000 2010 2020 2030 

Figure 3-Projected Attack Submarine Fleet Profile with No Further Production 
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tinue to be retired at the rate at which they were built--about four per year. 
(Fleet replacement needs for SSBNs are more uncertain and, in any case, farther 
in the future than those for SSNs.) 

By 2013, the attack submarine fleet will fall below the 40-ship level unless con- 
struction is started far enough in advance to have replaceme~nt boats ready. 
Because it now takes only six years to build a submarine, it may appear that 
there is adequate time for a money-saving gap in production. This, however, 
ignores an important issue. 

Initiating a submarine construction program after a hiatus would face 
serious challenges. 

Nuclear submarines are among the most complex struc1;ures built by man. Not 
only must they survive and function underwater for long periods of time in a 
hostile environment, they contain a nuclear reactor in immediate proximity to 
the crew. Despite these challenges, U.S. nuclear submarines have demon- 
strated their reliability in diverse conflict situations while maintaining an im- 
pressive safety record over almost four decades. That history can be credited in 
large part to the highly skilled submarine design, engineering, and construction 
workforce, both in the shipyards and at the factories of critical-component ven- 
dors. 

The most recently started submarine is now three years into construction. 
Shipyard workers and component vendors needed only in the initial phase of 
construction are already dispersing or preparing to exit the business. More will 
leave as the industry shuts down in phases. If more submarines are not started 
soon, then rebuilding the workforce, reopening the shipyard facilities, and 
reestablishing the vendor base could be very cost1/y and time-consuming. 
Reconstitution could also compromise the reliability and safiety of submarines 
constructed before today's high standards are reattained. 

We analyzed the production schedule, cost, and risk associated with 
postponing and with continuing production. 

Motivated by the need to trade off costs and risks while rneeting a fleet re- 
placement schedule, the Deputy Secretary of Defense asked RAND to evaluate 
"the practicality and cost effectiveness of reconstitution of the submarine pro- 
duction base versus a continuing program for limited production." The two 
production options envisioned by the Deputy Secretary may be defined more 
specifically as follows: 
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Wait to build more submarines until those coming out of the fleet must be 
replaced to maintain a sufficient force size. Then, build a new type of attack 
submarine. The expectation was that this approach might save money in 
the near term through postponement of production, but would run up extra 
costs-and risks-later, when it became necessary to restart production. 

Build another submarine of the Seawolf class-the latest class now under 
construction-while design work proceeds on the new attack submarine. 
Then start constructing ships of the new type as soon as practical. The ef- 
fects on cost and risk were anticipated to be the opposite of those expected 
for the first option. 

Our study thus had three purposes: 

To determine the practicality of extending the current gap between subma- 
rine starts, given the time required to restart production. We wanted to 
make sure we took into account the full potential advantages of deferring 
production. The advantages increase with the length of the gap-the longer 
production is put off, the more money should be saved. So we sought to 
find the longest gap possible that still allowed meeting force objectives. 

To compare the cost of producing submarines after the longest gap practi- 
cal with that of continuing production. This is equivalent to determining 
which is greater-the savings from postponing production or the offsetting 
costs of shutdown and restart-and by how much. 

To characterize the largely unquantifiable risks involved in a reconstitution 
strategy. 

In performing these tasks, we drew on quantitative data and qualitative infor- 
mation from private- and public-sector shipyards and vendors, relevant com- 
ponents of the U.S. Navy and the Office of the Secretary of Defense, and foreign 
governments with shutdown experience. Sources included persons with vary- 
ing perspectives on the seriousness of the delays, costs, and risks associated 
with a production gap. We reviewed all data critically, made adjustments where 
we believed them appropriate, and built and ran analytical models to draw in- 
ferences where the nature of the data permitted them. 

We ascertained how stopping and restarting production affects shipyard and 
vendor costs and schedules and how decisions about future fleet size and pro- 
duction rate determine the production gaps feasible. These results were then 
combined to yield discounted cost streams for sustaining the submarine pro- 
duction base under a strategy of continued production and under various post- 
ponement strategies. We accounted for the costs of producing, operating, and 
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maintaining the attack submarine force until 2030, when submairines in the the 
current fleet will all have been replaced. 

This is what we found. 

It takes so long to restart production after shutdown that construction of 
the next class of submarines must be started by around 2001 if fleet sizes of 
40 or more are to be sustained. (This finding is disciassed in more detail in 
Chapter Two.) 

For the longest gaps feasible, the discounted stream of costs required to 
sustain the submarine force to 2030 results in savings of less than a billion 
dollars compared to the cost of a more continuous program. That is well 
within the margin of error with which we can now project rsuch costs. (For 
details, see Chapter Three.) 

Risks, however, are substantial. Given the difficulties and challenges in- 
volved in restarting submarine production from scratch, there is a risk that 
our cost estimates for restart are too low and our schedule estimates too 
optimistic. Further risks related to nuclear licensing and environmental 
and safety concerns may jeopardize the success of a restarted nuclear sub- 
marine program. (See Chapter Four.) 

Considering the limited savings realizable and the substantial risks incurred 
in extended-gap scenarios, we recommend that construction of additional 
submarines be started soon. Specifically, we recomme~nd that the third 
Seawolf-class submarine, now planned for a 1996 start, be funded, and that 
the Navy proceed with plans for beginning constrluction of the new attack 
submarine in the late 1990s. (See Chapter Five.) 



Chapter Two 

HOW LONG CAN PRODUCTION BE SUSPENDED? 

The length of the gap depends on how big a fleet is desired. 

The bigger the attack submarine fleet the United States seeks to sustain, the 
sooner the next submarine must be delivered, and the sooner construction 
must start. To aid in understanding the relation between force objective and 
production gap, in Figure 4 we have added a new-production curve (blue) to 
the no-production curve and the illustrative 40-ships-needed line from Figure 
3. Because fleet size is affected by the timing of delivery, and not construction, 
the lessons here are in terms of delivery date; we then infer the latest possible 
construction start date. 

120 ,, 

No further oroduction 

Submarines in fleet 

With new production 

First delivery 

Illustrative force obiective \ 

1980 1 990 2000 2010 2020 2030 

Figure &How Force Objective Determines Gap Length at a Given Production Rate 
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We can make several observations in connection with Figure 4: 

If delivery of new attack submarines gets under way in 2005 and continues 
at the rate of two per year, the inventory still falls off (blue curve) because 
submarines of the current Los Angeles class are retiring at the rate of about 
four per year (gray curve). 

Around 2027, the last of the current class of submarines will be decommis- 
sioned and the inventory will drop to a low mark of 41-.just above the 
illustrative force objective. 

If delivery of the new attack submarine is postponed luntil after 2005-if the 
starting point of the blue curve is moved further down the gray one-it will 
not be possible to sustain a 40-ship fleet. If delive!ry is to be postponed 
further, the desired fleet size must be reduced. Conversely, ilFa larger fleet is 
desired, the gap in submarine deliveries must be shorter. (Or, in either 
case, production rate must be increased; see below.) 

As mentioned above, it takes at least six years to build an attack submarine. 
Thus, if a fleet size of 40 is to be sustained at a production rate of no more 
than two per year, construction of the new attack sulbmarin'e must begin by 
1999. 

Production rate also limits fleet size. 

Maximum gap, desired fleet size, and maximum sustai~ned pro~duction rate are 
interrelated. The implications for gap length cannot be understood without 
understanding the constraints that production rate places on fl(eet size. Figure 5 
illustrates these constraints. Here, we assume that ~on~struction of the new at- 
tack submarine begins in 1998-the earliest date practical (design is still under 
way). Because a later restart date would mean a lower sustainable force struc- 
ture, the fleet sizes shown in Figure 5 are the maximums that each production 
rate can sustain. What we learn from this graph is that, given the rate at which 
submarines will be retired in the future, 

a production rate of one submarine per year following a 1998 restart cannot 
even sustain a fleet size of 30. The fleet size drops below 30 around 2023. 

two per year (as in Figure 4) will sustain 40 but not 50. 

it takes three per year (with two shipyards working) to sustain 60. 

To complicate matters further, ship age at decommissioning is not necessarily a 
constant. If, for example, the service lives of the more recently built submarines 
could be extended from a maximum of 30 years to 35 years, the fleet size sus- 
tainable at a given production rate would increase. The reason is that in push- 
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Figure 5-Influence of Production Rate on Fleet Size Sustainable 

ing the decommissioning curve into the future, gains in inventory could be real- 
ized in the early delivery years following 2005, and the inventory curves would 
all rise. A fleet size of 50, for example, could then be sustained at two new sub- 
marines per year. However, extending the lives of nuclear submarines is not a 
trivial task. Much additional technical study and analysis of cost and military 
effectiveness is required before a decision could be made to implement such a 
plan. (As we will discuss in Chapter Three, ships can also be decommissioned 
early.) 

Taking all these factors into account simultaneously, how long can the next 
submarine start be postponed? 

A fleet size of 40 cannot be sustained if restart is postponed much 
beyond the end of the decade. 

Figure 6 shows the latest year to start construction of the next submarine if 
various fleet sizes are to be maintained at a maximum production rate of two or 
three ships per year from a single shipyard, with a maximum ship life of 30 or 35 
years. For several combinations of production rate, fleet size, and service life, it 
is not possible to sustain the fleet size minimum unless the first new attack 
submarine is started before 1998, which is unlikely. (These impractical combi- 
nations are represented by the blank triangles in Figure 6.) 
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NOTE: No third Seawolf; blank triangle indicates restart needed earlier than is feasible. 

Figure +Latest Year to Restart Submarine Construction 

The 1999 date in the upper left corner of Figure 6 represents the case shown in 
Figure 4 4 0  ships sustained at two per year. If ship liFe could be extended to 
35 years, then ships come out of the fleet later and construction need not be 
started so soon; production can be postponed until 2001.. 

If it is decided that a bigger fleet is needed, then more of the ships being retired 
from the fleet must be replaced and construction must: start sooner. For most 
cases involving 50 or 60 ships at two per year, construction start for the first new 
attack submarine falls into the impractical range. 

Building ships at three per year affords more flexibility. It would then be possi- 
ble to sustain the fleet in two of the three cases in which it would be impractical 
to do so at two per year. In two of the three other cases, later restarts would be 
possible. In no case, however, is it possible to wait beyond 2001. W e  also in- 
vestigated the use of two shipyards at three per year, arid again it would be nec- 
essary, even in the less demanding cases, for construction to start by 2001.) 

Note the difference between the top two dates in Figure 6 (for 40 ships with a 
30-year service life). The production rate is increased by 50 percent; it would 
seem that, at three ships per year, a 40-ship fleet might be built in about 13 
years instead of the 20 years it would take at two per year. Despite this seven- 
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year difference, only a two-year relaxation of the restart date is possible. If ser- 
vice life is 35 years instead of 30 years, increasing the production rate from two 
to three per year permits no further postponement of restart. Why isn't a bigger 
gap attainable? 

The longer restart is postponed, the longer it takes to deliver the first 
submarine. 

For the cases marked 2001 in Figure 6, the first submarine is not actually 
needed until 2010. In the interval between the end of currently planned sub- 
marine production in 1998 (shown by the longest of the gray bars in Figure 7) 
and 2001, part of the submarine workforce disperses. Because that workforce 
has to be rebuilt, the production time for the next ship stretches out from six 
years (as shown by the near-future restarts represented by the light blue bars) to 
nine years (the dark blue bar). (We derive this difference in construction from a 
workforce reconstitution model that we will discuss in Chapter Three.) If restart 
is postponed beyond 2001, the first submarine will not be ready until after 2010, 
and the 40-ship force will not be sustained. (We use the 40-ship fleet as an ex- 
ample here and in subsequent analysis because it permits a long gap without 
requiring a possibly unaffordable production rate of three per year.) 

The light blue bars in Figure 7 represent what we have been calling a 
"continuous production" strategy. In fact, however, skills and resources re- 
quired at one stage of submarine construction are not always needed at an- 
other. This is not a problem when submarine starts occur within a year or so of 
each other. In that case, workers employed in, for example, the last phase of 
submarine construction can find another submarine in final phase to work on 
when they finish their current one. Such a situation-one with truly continuous 
production-is illustrated by the stacked gray bars in Figure 7. 

But some loss of capability occurs whenever analogous stages of construction 
do not follow each other closely. It is thus more accurate to refer to the 
"continuous production" strategy represented by the light blue bars as a 
"minimum gap" strategy. Even with the earliest restart now feasible (1996), 
some loss of early-phase construction expertise can be anticipated. A produc- 
tion gap is already under way, and it will result in a delivery gap. 

Because we care mainly about the timing of delivery, we measure the gaps in 
Figure 7 from delivery to delivery: four years for the minimum-gap strategy 
(followed by another three-year gap) and 12 years for the maximum gap in the 
case shown. In the next chapter we will compare costs for the various maxi- 
mum-gap strategies whose restart dates are shown in Figure 6 with the mini- 
mum-gap strategy depicted by the light blue bars in Figure 7. 
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Figure 7-Relation Between Delivery Gap and Prc~duction Start 



Cha~ te r  Three 

HOW MUCH CAN BE SAVED BY POSTPONING PRODUCTION? 

Extending the production gap both saves money and costs money. 

It saves money for two reasons: 

First, submarine production is postponed, so that the cost of replacing the 
fleet is less when discounted to present-day dollars. 

Second, if production is deferred long enough, the next class of submarines 
will be designed and ready for construction. As ships of that class are likely 
to cost less than the current Seawolf class, which was designed for a Soviet- 
era threat, money can be saved by waiting. 

Longer gaps run up extra shipyard costs of three kinds (see Figure 8): 

If submarine production is to be suspended for a period of years, substan- 
tial sums will have to be expended to shut down shipyard activities and fa- 
cilities and do so in a manner that preserves tooling and information that 
might facilitate restart. Further expenses are incurred in association with 
releasing personnel. 

Then, the yard and its production lines will have to be maintained in work- 
ing order during the gap. The yard still has to pay utilities, security and 
maintenance personnel, taxes, and so forth. And a cadre of skilled person- 
nel will have to be retained if the yard is not to lose the know-how necessary 
to build submarines. 

Finally, additional expenses will be incurred when production is restarted. 
Some of that is for reconstituting facilities, but most of it is for rebuilding 
the workforce. 
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Production 
restart cost! 

Maintenance costs while facility is shut d'own 

Figure &Course of Expenditures Associated with a Production Gap 

To calculate workforce reconstitution costs, we built a model. 

The shutdown and maintenance costs are straightforwardly ca~lculated, but de- 
termining the cost and schedule effects of rebuilding the workforce required 
taking into account a number of variables. The model that does so is illustrated 
schematically in Figure 9. 

The diagram shows the cadre mentioned above. We input a mentor:trainee ra- 
tio-how many new workers each cadre member could train--and also took ac- 
count of how worker efficiency and pay increase (and attrition decreases) with 
experience. We also considered the cost to hire and train each new worker and 
the effect on overhead per ship when production is just starting. (Data used in 
the model were derived from public and private shipyard experience, including 
apprentice programs.) The model calculates how long it would take to build the 
first ships after restart and how long it would take to reach a steady-state pro- 
duction rate. The model also estimates how much more it ~ ~ o u l d  cost to build 
those pre-steady-state ships than it would have at stea.dy state. 

We found that the cost of restarting production at a shipyard could run well 
over a billion dollars. Much of that could be saved if worker:; could be retained 
through other shipyard activities (e.g., overhauls) during the submarine pro- 
duction hiatus. 
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Figure 9-Workforce Reconstitution Model 

Besides the extra costs to the shipyards, an extended gap means 
additional costs to reconstitute submarine component vendors. 

Shipyards buy or receive through the government many submarine compo- 
nents-nuclear and nonnuclear-produced by outside suppliers. To be ready 
for installation at the correct point in submarine construction, work on some 
key nuclear components must begin well in advance (see Figure 10). Currently 
planned work should keep nuclear-system vendors busy for the next two or 
three years (assuming a scheduled new aircraft carrier is built). Design work 
has already begun on the longest-lead components (e.g., the reactor vessel and 
steam generator) for a new attack submarine. Unless there is a lengthy produc- 
tion gap, it would not be practical to shut down the suppliers of such compo- 
nents. Reconstituting them might require more lead time than the gap would 
make available and would result in hundreds of millions of dollars in extra 
costs. As for reactor cores, there is no point in shutting down the sole remain- 
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Figure 10-Shipyard Need Dates and Design-and-Manufacturing Spans, Selected 
Nuclear Components, First Ship of Seawolf Class 

ing U.S. producer, as that firm is engaged in producing cores to refuel aircraft 
carriers and SSBNs. 

The nuclear-vendor base is small, but there are on the order of a thousand 
suppliers of nonnuclear submarine-specific components. For the most part, 
supply of these components could be quickly resumed once demand for them 
is renewed following a production gap. A small fraction, however, require spe- 
cial skills or technologies that may be difficult to recover should the firms pro- 
ducing them go out of business during a gap. For these cases, comprising at 
least a few products and at most a few dozen, reconstitution costs could 
amount to half a billion dollars. 

If submarine orders are delayed, the government cou'ld take a variety of actions 
that could help avoid the need to reconstitute the nuclear and nonnunclear 
vendor bases. Such measures include funding the production of items in ad- 
vance of need, paying the firms to develop and prototype advanced methods to 
manufacture the needed components, or allocating other Navy work to those 
firms. Each of these measures has its drawbacks. But whatever is chosen, it  
must be done soon, as critical nonnuclear suppliers may otherwise begin to go 
out of business within the next year. 
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Gap-related costs could approach $3 billion. 

We combined shipyard shutdown and maintenance costs and shipyard and 
vendor restart costs for each of several scenarios at Newport News and Electric 
Boat. Figure 11 shows two such scenarios. Both represent a maximum-gap 
strategy with restart in 2001 and buildup to a maximum rate of two ships deliv- 
ered per year. But the column on the left assumes no work in the shipyard be- 
tween the end of current construction and 2001; the one on the right assumes 
sufficient submarine overhaul work is directed to the yard in the interim to 
sustain 1000 workers. Without further work, gap-related costs are on the order 
of $2.75 billion. With overhauls, that number drops to about $1.5 billion. (This 
does not take into account negative effects on the yard that had the overall work 
before it was redirected to the construction yard-or what to do with the over- 
haul work once construction resumes.) 

The breakdown of these totals into categories is as shown in Figure 8 and de- 
scribed in the text accompanying that figure, except that we have added vendor 
restart costs. Some of the shipyard costs are for restarting facilities, but the bulk 
is personnel-related and reflects the reconstitution of the labor force, the speed 
of which is limited by the availability of skilled workers for rehire and men- 
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tor:trainee ratios that must be maintained, among other things. The reconsti- 
tution-related cost penalty includes greater per-ship overhead charges that ac- 
crue when the initially small size of the labor force limits the number of ships in 
the yard. It also reflects inefficiencies from having a high proportion of trainees 
on the job, along with hiring and training costs. Vendor costs are predomi- 
nantly for reconstituting nonnuclear vendors, which, as we mentioned above, 
are more likely than nuclear vendors to exit the business in the near future. 
Again, we consider only the production base; these costs do not include the 
costs of maintaining the R&D, technology, and design base over the course of 
the gap or reconstituting it afterwards. 

To estimate non-gap-related costs, we built a second analytical model. 

Figure 12 is a schematic representation of our fleet composition analysis model. 
The elements are as listed below. 

The variables we considered are shown in the gray boxes as inputs to the 
model. The first three boxes include the items discussed in Chapter Two. 
In addition, the Navy plans to decommission some ships early. To the ex- 
tent this is done while there is an excess of ships in the fleet, it can save 
maintenance and operating costs without requiring earlier restart. We also 
incorporated data on current costs and fleet inventory. 

The model, shown here in dark blue, determines a schedule of construction 
and decommissioning over the next 36 years that minimizes the net present 
value (NPV) of the costs of production and operating and supporting (086) 
the fleet. 

Thus, the output, in the light blue boxes, is in the form of a delivery sched- 
ule, a resulting fleet-size profile, and a profile of colsts over time. 

Recall that we sought the maximum gap, not the cost-minimizing gap. That is 
why we estimated gap-related costs separately from the model. We then com- 
bined the costs directly associated with the gap (those in Figure 11) with the 
subsequent production, operation, and maintenance costs obtained through 
the model shown in Figure 12. The result was the total costs associated with 
minimum- and maximum-gap strategies for various combinations of fleet size, 
production rate, and ship life. 

When all costs are taken into account, extending the p~roduction gap 
saves little, if anything. 

Figure 13 is a cumulative depiction of discounted costs over time to maintain a 
fleet of 40 ships with the standard 30-year service life at a maximum production 
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Figure 12-Fleet Composition Analysis Model 

rate of two ships per year. Relative to the total, there is not much difference be- 
tween the minimum- and maximum-gap strategy over the long run. In fact, 
considering the uncertainties involved in projecting costs over such a long pe- 
riod, we cannot say with confidence that there is any difference at all. 

Savings are realized over the short term, or by extending ship life. 

The profile of savings over the course of time is shown more clearly in Figure 14, 
where the cost of the minimum-gap strategy for a 30-year ship life is depicted as 
a baseline and the savings of other strategies are shown relative to it. Note the 
following comparisons: 
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- Min. gap, 30-yr life 

- Max. gap, 30-yr life 

5 percent discount rate 

Figure 13-Cumulative Total Cost of Minimum- and Maximum-Gap Strategies to 
Sustain a 40-Ship Fleet at Two Ships Delivered per Year 

Over most of the time frame we looked at and assuming a ship life of 30 
years, the maximum gap has a cumulative cost advantage of a half a billion 
dollars or so-again, less than our estimating error. 

If ship life can be extended to 35 years, maximizing the production gap 
saves even less (compare the lower pair of curves to each other). 

However, for both comparisons, there are larger differences over the short 
term, and these might be meaningful to some decisionrr~akers. (Note that 
in the 35-year case this "short-term" advantage lasts much longer. It may 
also be of interest that the short-term savings .in the 30-year case arise 
largely from not proceeding with the third Seawolff-class ~~ubmarine.) 

Much larger savings are realized from extending ship life than from extend- 
ing the production gap. (But again, extending ship life: entails important 
costs we do not consider here.) 

We made comparisons like this for larger fleet size!; and for three ships pro- 
duced per year and, while the short-term results varied somewhat, the lesson 
for the long term was the same: little or no cost advantage for delaying 
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Figure 14--Difference in Cumulative Costs Between Each Strategy 
and the Minimum-Gap, 30-Year-Ship-Life Strategy 

production of the next submarine. For example, when a production rate of 
three ships per year is allowed, 

the long-term difference between minimum- and maximum-gap strategies 
is less than a billion dollars (not necessarily in favor of the maximum gap); 

life extension, on the other hand, results in savings ranging from about a 
billion to about two and a half billion dollars, depending on the case. 

The outcome of these analyses can be summarized as follows: when taking the 
long view, cost is not a good criterion for deciding between production strate- 
gies. 





Chapter Four 

WHAT ARE THE RISKS? 

The modest savings from extending the production and delivery gaps are 
achieved at a substantial increase in program risk. Sources of risk can be 
grouped into three classes. 

Lack of analogues may have led us to underestimate costs and delays. 

Some risk arises from the inherent uncertainty in making any kind of cost or 
schedule estimate for an action that has no real analogue. No dormant 
industries have experienced production restarts recently. Also, we have made 
no allowance for problem resolution in our estimates, although British 
experience indicates that it would be challenging to produce submarines that 
integrate new technologies developed during the gap years-and the British 
were resuscitating diesel technology. The challenges-and the associated extra 
costs and delays-could only be greater for nuclear submarines. 

We do know of potential infrastructure failures that we have been 
unable to assess quantitatively. 

Such failures could substantially postpone or even jeopardize a restart 
program's successful completion. They include the following: 

For some of the longer gap scenarios, submarine design and development 
skills may atrophy, further lengthening the production phase. Talented 
engineers faced with unproductive work during a gap may look for 
opportunities elsewhere. Potential recruits may see the shutdown and 
decide to pursue other career opportunities. How much could it cost to 
attract people back to submarine design who have committed elsewhere? 
We don't know. 
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It is uncertain whether construction skills can be reconlstituted at any 
reasonable price; again, once firms and individuals leave the industry, it 
may not be possible to lure them back. 

Submarine construction requires specialized management and oversight 
skills, both at the shipyards and vendors and in the: government. Persons 
with these skills might move on to other opportunities during an extended 
gap. 

Nuclear licenses and environmental permits may be lost if production is 
suspended. 

If restarting production at a lower skill level results in an eventual accident, 
particularly one involving a nuclear reactor, the ship's crew and everyone 
else in the vicinity could be endangered, and public pressure could halt 
submarine construction and curtail operations indefinitely. 

Other risks include failure to meet national security objectives and the 
possibility of future production gaps. 

Extending the production gap constrains the fleet siz,es and production rates 
that can be chosen. World events may lead to a decision that a fleet size of 60 is 
needed to ensure national security. Such a fleet size cannot be sustained if 
construction on the next submarine is not initiated before 2000. Even for a 50- 
ship fleet, delaying the next submarine start to 2000 or beyond would require a 
production rate greater than two per year. It is uncertain whether submarine 
production of three per year would be viewed as affordable, and such a 
program would produce a full fleet of 30-year-life submarines in less than 20 
years, resulting in another production gap in the 2030s. 



Chapter Five 

CONCLUSIONS AND RECOMMENDATIONS 

It is impractical to postpone submarine production much beyond the 
year 2000. 

Production schedule options are limited. Construction of the first subma- 
rine of the next class probably cannot be started before 1998. (Current 
plans call for a third submarine of the Seawolf class to be started in 1996.) 
But construction of the new attack submarine must start by about 2001 if a 
fleet close in size to the one now planned is to be sustained at reasonable 
production rates. The difference between the shortest gap now feasible (to 
1998) and the longest practical (to 2001) is thus only three years (without 
the third Seawolf; with the third Seawolf, it is five years-1996 to 2001). 

The longer the gap, the more difficult it will be to sustain a fleet large 
enough to meet the nation's projected needs. If the next submarine is not 
started until after 1999 and ships are still retired at the age of 30, it will not 
be possible to sustain a fleet size of 50; a production rate of three per year 
would be required to keep the fleet from falling below 40 ships. 

If the more recently built Los Angeles-class submarines could be operated 
beyond the normal decommissioning age of 30 years, greater flexibility in 
production scheduling could be realized. It would be possible to sustain a 
greater fleet size at the same production rate or the same fleet size at a 
lower production rate than would be the case with the current decommis- 
sioning age. 

It is not clear that an extended production gap would result in any 
savings over the long term. 

For some combinations of desired fleet size and maximum production rate, 
savings may be realized by extending the gap; for others, losses may result. 
In all cases, the projected gains or losses are smaller than the errors that ac- 
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company our prediction methods over that time frame, so they cannot be 
asserted with any confidence. However, it appears that, for :some combina- 
tions of fleet size and production rate, substantial gains (on the order of a 
few billion dollars) will accrue over the next 10 years if the gap is extended. 

Larger long-run savings may be realized by extending ship life beyond 30 
years. However, we do not in this analysis account for any costs of deter- 
mining the feasibility of ship life extension or any costs necessary to effect 
such extensions beyond those of a standard overhaul. 

These marginal savings are realized at substantial risk. 

In extending the production gap, the Department of Defense would run 
several risks that could add to the delays and costs we have been able to es- 
timate. The industrial base may lose the expertise of individuals and the 
capabilities of firms that are essential for efficient reconstitution following a 
gap. It may be very difficult for those design and producltion workers who 
do remain to integrate all the technologies becorning available in the in- 
terim into high-performance submarines. And environmental and nuclear 
regulatory impediments could add years to the time required to reconsti- 
tute. 

There can be little tolerance for trial and error in nuclear-submarine design 
and construction. Losses of cumulative individual and institutional exper- 
tise could raise the risk of system malfunction and of an accident, possibly a 
nuclear one. Obviously, a nuclear accident would h~ave grave conse- 
quences. 

We recommend that DoD act to minimize the submarine production 
gap that is now under way. 

Considering that the savings from extending the current production gap are 
uncertain and that the risks of doing so are great, we rec,ommend that con- 
struction on the next submarines begin as soon as practicable. 

Specifically, we recommend, first, that the third Seawolf-class submarine 
(SSN-23) be started around 1996 and that the first new a,ttack submarine be 
started as soon as feasible, around 1998. 

Finally, considering that savings may be realized by extending the life span 
of many of the current class of submarines, we recommend that the Navy 
carefully evaluate this option. 



Conclusions and Recommendations 27 

Our recommendations are based on our own judgment regarding prudent 
weights to be attached to the results of our quantitative cost and schedule anal- 
ysis and our qualitative risk assessment. Others using the same methodology 
would arrive at a different course of action if they took either (or both) of two 
alternative viewpoints. 

First, in reaching a restart decision, they might have a high tolerance for 
risk. This would be more defensible over the short run (e.g., in deciding not 
to proceed with SSN-23) than over the long run. 

Second, they might attach much greater weight to the short-term savings of 
the maximum-gap strategies. The latter approach might be taken by some- 
one who had little or no confidence in cost projections running 20 or 30 
years into the future or who for other reasons heavily discounted future 
costs. 
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I FY1995 STABILIZED MANDAY RATES FOR OTHER THAN PROGRAM HUL 

NORFOLK NSY I 

Labor1 AORP JLSC ' Approved 
TYPE OR WORK - Overhead Surcharges I Rates 

TIGER TEAM 
TtGER TEAM - AIT 
$HIP WK) AVAIL 
SHIP AVAIL. Q. A ANAL 
R,T,D & E 
DSA-DESIGN SERVICES 
MISC. OTHER SHIPWORK 
Mffi FOR OTHER THAN DM1 
SPECIAL PURP DESIGN SERV 

SHAFTS 
PUMPS 
MESEL ENGINES 
ElECTFiONlC & ELEC 
REPAIRABLE REWORK CEM€R 
SMAU. CRAFT REHAB 6 RESTR 
RADIAC 
CRYPT0 WORK 

OTHFR PRODUCTlVE WORK 

SI -i PURPOSE NUCLEAR 
OfhkR PRODUCTS & SERVICES 
CANNl3lLlZATlON 
QUALITY ASSUW\NCE/CALI6/TESTING 
CRANE CENTER 
PESO 
MILITARY SUPPORT SERVICES 
SERVICE CRAFT 
FIREFIGHTERS 
PUB WKS RECURR MArNT & REP 
SUPPORT OF TENANTS & SAT 
MULTIPLE SHIP PLANNING TEAM 
1WlAWY 
NSEPY 
MIXED MATERIAL 
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- fV 1995 $TABILLZED MANDAY RATES FOR OTHER THAN PROGRAM HULLS; 

. I 

CHARLESTON NSY 

Laborl AOR & J F  Approved 
W P E  OF WORK . Overhead S U ~ C ~ ~ M ! ~ S  RWe 

I 

SCN 292.22 78.74 , 370.e 

OTHER SHIPWORK 

TIGER T EAFA 
M1SC. OTHER SHIPWORK 
SGCCSGl 

CALlBRATION.X67 
CALIBRATION-CI137 
REFIT-PROPS & GAGES 
REFIT-SHAmS 
REFIT-PUMPS 
REFIT-MISC 
REFIT-NUCLEAR SX 

OTHER PRODUCTiVE WORK 

NON-SHIPWORK MFG OTHER THAN SHOP 06 
DESIGN SERVICES ALLOCATION 
OFFICE EQUIP. FEPAlWMFG BY SHOP 06 
WORK CENTER 49 
LEGAL OFFICE 
MOORED TRAINING SHIP SUPPORT 
MISCEWEOUS NONSHIPWORK 
TRAINING CENTERS 
DISPOSAL OF FLEET HAZARDOUS WASTE 
SUBSAFE CEWlFlCATION 
ADDITIONS AND EMPROVEMENTS TO PLANT 
INTER-ACTIVIN SUPPORT (NON PWLA) 
INTER-ACTIVITY SUPPORT (PWLA) 
SUPPORT OF TENANTS AND SATELUTES 
FAMILY HOUSING 
FLEET AND FAMILY SUPPORT 
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FY 1995 STABILKED MANDAY RATES FOR OTHER THAN PROGRAM HULLS 

PORTSMOUTH NSY 
Labor1 AOR & JLSC Approved 

TYPE OF WORK Overhead ~urChdfge8 Rate 

OTHER SHIPWORK 

DSA DESIGN SERVICES 382.65 145.83 528.48 

PROPELLERS 525.37 145.83 671.20 
SHAFTS 545.1 3 145.83 690.96 
PUMPS (wIQFM) 485.37 1 45.83 631.20 
RADARANTENMARESTORATION 471 -37 145.83 61 7.20 
SONAR 2F COG MATERIAL 41 9.77 145.B3 565.60 
SONAR ALL OTHER 4 1 7.45 145.83 563.28 
SPEC PURPOSE REFlTiRESTORATION 437.53 145.B3 583.36 

f 

O f  HER PRODUCTIVE WORK 

PUBLIC WORKS 
FAMILY HOUSING 
OTHER PRODUCTS &SERVICES 
ADMINISTRATIVE SERVICES 
SERVICE CRAFT MAINTENANCE 
COMPTROLLER SERVICES 
SUPPORT SERVICE WIDE SUPPLY 
TYPE I SUPPLY 
LEVEL l INSPECTION 
MSSD 
CALIBRATION SERVICES 
CALlSRATlON/RPR OF RADlAC 
REINSPEC OF NUC MATL (SPCC) 
ASWOC MODULE 
WORKLOAD LEVELING SHOP 
GEAR BOXES 
ROTORS 

TIGER TEAM 639.85 145.83 685.68 
DEEP SUBMERGENCE VECHlCLE 958.89 145:83 604.72 
SURFACE C R A n  TIGER TEAM 375.45 145.83 521.28 
OFFSITE SUBMARINE W A  472.17 145!83 618.00 
OFF-SITE SURFACE CRAFT M A  307.77 145183 453.60 
NON-EMERGENT SUBMARINE TIGER TEAM 455.93 145!83 601.76 
NON-EMERGENT SURFACE CRAFT TIGER TEA& 291.53 145:83 437.36 
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- FY 1995 STABIUZED MANDAY RATES FOR OTHER T U N  PROGRAM HULLS 

PHILADELPHIA NSY 
Laborl AQR & JLSC ~ppbved 

TYPE OF WORK Overhead Qurcharges Rates 

OTHER SHIPWORK I 

R&b TASK 
DSA DESIGN SERVICES 
ADVANCE PLANNING 
TIGER TEAM 
PROPELLER CASTS NI AL BR 
CASTING CU IN 
WINCH PROGRAM 
DESIGN DAMAGE CONTROL 

PROPELLERS & GAGES 
REPAIR MTL IN STORE 
NAVTACDATA 
SONAR 
RADAR ANTENNA RESTORE 
CALIBRATION (CRY PTO) 

OTHER PRODUCTIVE WORK 

ADDS/IMPROVE TO PLANT 
SUPPORT OF TENANTS 
INDUSTRIAL TEST LAB 
NON-NUCLEAR INSP 
NON-DEST TEST DIV 
OTHER PRODS & SERVICES 
NON-INDUST PROD WORK 
ELECTRONIC TEST EQUIP 
POLICE SECURITY 
SERVICE CRAFT MAlNT 
BERTHING SERVICES 
SHIP FORCES MTL 
INACTIVE PAlTERNS 
PW MAlNT RECURWNON-RECURR 
DDRA SUPPLY SERVICES 
PROD SHOP SERVICES SUPPLY 
NSC DETACHMENT-SUPPLY 
NAVSHIPSO 
PW TRANSPOFVATION 
PW GENERAL ENGINEERING 
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FY 1995 STABILIZED MANDAY RATES FOR OTHER THAN PROGRAM HULLS I 

LONG BEACH NSY 

labor! AOR & JLSC j ~pprovsd 
TYPE OF WORK Overhead Surchnrcjes ' Rate 

SCN I 
SCN FUNDED WORK 483.08 61:96 j 545.04 

I 
OTHER SHIPWORK I 

1 

DESIGN-FFG-EPY 390.60 81 j96 
I ' 

FOR SHtPYARb AVAIUPERA FUNDED 507.96 61;% 1 .  , :::: 
(POT&VSARP) 1 I 

DESIGN 541.96 81;96 ; - 803.92 
I 

DEGAUSSING & MINE 
SCANNER EQUIP NAVSEA 
PROPELLERS & GAUGES & SHAFTS 
4m OEN SHT-HAULING 
ENGINES (NAVSEA) 
DIESEL ENGINE 25 (NAVY) 
ALCQ TURBOCHARGES 
WINCHES. HOISTS & CRANES 
POWER B HYD PUMP 
PUMP uNrr 
VALVES, POWERED (SPCC) 
RADIO. N, COMM, INTERCOM 8 PA 
RADAR EQUIPMENT (SPCC) 
RADAR EQUIPMENT (NAVSEA) 
RADAR SWfTCHBOARD 
UNDERWATER SOUND EQUIP 
MISC COMM EQUIP 
ANTENNAS WAVEGUIDES 
{SPCC) (NAVSEA) 
MISC. ELECT. COMP. 
MOTORS, ELECT RiCAL 
ELECT. CONTROL EQUIP & GENERATORS 
CONNECTORS, ELECT 
RECTIFYING EQUIPMENT 
SHIPBOARD ALARM & SIGNAL SYSTEM 
NAVIGATIONAL EQUIP 
ELECTRO & ELECTRONICS 
PRESSURE, TEMPERATURE (SPCC) 
CIRCUIT CARD 
MISCELLANEOUS 
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FY 1995 STABIUED MANDAY RATES FOR OTHER THAN PROORAM HULLS 

LONG BEACH NSY 

W E R  PRODUCTIVE WORK 

CALIB. OF ELECTRONIC TEST EQUIP 
CAUB~EPAIR OF STANDARDS 
FAMILY HOUSING 
RDTBEN-SHIP SUPPORT 
OTHER PRODUCTS & SERVICES 
PUBLIC WORK SERVICES 
MiUTARY SUPPORT PRODUCnON 
MiLtTARY SUPPORT PUBLIC WORKS 
MIUTARY SUPPO#T G & A 

WVTA 
OTHER DEFENSE IGOVT DEPTS 
ORDNANCE AlTERATlONS 
ORDNANCE-RSSI/AMMO 
TIGER TEAM EFFORT 
SHIPWORK RDT&EN 
SHIPS WITHOUT AVAILABILITIES-ALTS 
SHIPS WKHOVT AVAILABILITES-REPAIRS 
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- PY 1995 STPIBWZED HANDAY RATES FOR OTHER THAN PROGRAM HUUS I ! 
PEARL HARBOR M Y  

~ a b ~ /  AOR a JLSC I 
TYPE OF WORK Overhead Suffiha~es ; 

OTHER SFUPWORK 

MUltlPLE SHlP PLANNING TEAM 
TGER tEAkl 
SHIP W/O A~fAIIABILlTY 
DKIECT DEEIIGN WORK 
W D  TASKS (LESS SHIP AVAIL) 
MISC. OTHER SHtPWORK 
DSA DE!XVl SERVICES 

PROPELLEfilS & GAGES 
SHAFTS 
WSCEUAMfIOUS 
REPAIR TO IidATERIAL IN STORE 

OTCIER PRODUCTIVE WORK 

CALIB-REPAJR 
CALI&REP~IRIRADIAC/smSm 
ELECTRWf3 - X66 
SPECIAL WRPOSE RBR 
RlPD (NortSt~ipurork) 
Ab~lTION$HMPROVEMENTS TO PIANT 
OTHER PRODUCTS 6 SERVICES 
lRS0 (Dm) 
lNSTRUCClCHJAL DESIGN CENTER 
WORKLOAO LEVElING WC - X55 
OA-011 ANALYSIS 
MfNOR WBFIWSERVCES 
SUPPORT O F  TENANTS & SATELLITES 
M S l G N  ENGINEERINQ SERVICES 
M)MINI$WCTrVE SERVICES 
COvl8AT ENGINEERING SERVICES 
NUCLEAR UUGfNEERlNG SERVICES 
QA W W T O R Y  SERVICES 
FEDERAL DECLFTIVE BOARD 
OTHER 
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8 .  FY 1995 STABILIZED MANDAY RATES FOR OTHER M A N  PROGRAM HULLS 

PUGET SOUND NSY I .  
I 

Labor, AOR L JLCC 1 Approwd 
TYPE OF WORK Overhead Surcharnes , Rate 

SCN 

SCN FUNDED SHIPWORK 

OTHER SHIPWORK 

OTHER REM/REST (SPECIFIC SHIP) 
OTHER REHTIREST (OTHER) 
AERONAUTICS (CATAPULTES] 
AERQNAUVCS (ARRESTING GEAR) 
R&D SHlWVORK 
DSA DESIGN 
BOSTON PLANNING YARD 
OCEAN ENGINEERS 
12 12 SPECIAL (OTHER) 

OR&R-DESIGN 
ORBR-TDD TASKS 
ORBR-SMA,RSE DIRECT 
ORBR-SMA.RSE INDIRECT 
ORBR-STEAM GEN CLEAN 
OVHUESTOR-RADIAC 
CAL OF ELECT TEST 
CAYRPR RAblAC 
ACT COORD RADIAC 
SPECIAL C,ANNIBILIZATION 
OVHL. RPR. RENOVATE 
MAINT. INACTIVE SUBS 
MlSC OTHEiR SHIPWORK (0aM.N) 
CONSTRTh=ONVERSION 
ALTWODlF ICATION 
MlSC OWES SHIPWORK (OPN) 
RPR MATL IN STORE 
RPR MATL (CANNIBAL) 
SPEC PURI30SE REFIT/REST 

OTHER PR,DDUCTIYE WORK 

FAMILY HCUSlNG 
RESEARCHIDEVELOP 
OTHER PROD/SERVICES 
MISC NON-SHIP WORK 
ADDAMPROVE TO PLANT 
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. * PI 1995 STABILIZED MANDAY RATES WR OTHER THAN PROGAM HULLS 

PUGET SOUND NSY 

ADDAMPROVE TO PLANT (NEW EQUIP) 
ADD IMPROVE TO PROD 
ADD IMPRtIVE TO PROD (NEW EQUIP) 
PRODUCTIVE SERVICES 
OTHER SE9VICES 
SERVICE CRAFT MAlNT 
PW SERVICXS 
PUBLIC WQRKS (PRODUCTION) 
PUBLIC WC)RKS (SHOP 02,03,07) 
Puetlc WCIRKS (P & E) 
SUPPORT 'TENANTS 
SUPPORT SATELLITIES 

RAfrA 
M A  NUC,LEAR 
RA KA NON-NUCLEAR 
TIGER TEAM (TYCOM) 
TIGER TEAM (OTHER) 
SEOC 
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FYI895 STABILIZED M4NDAY RATES FOR OTHER THAN PROGFlAM H U M  

W E  ISU.ND NSY 
AOR L JLSC ! ApPreveci 

TYPE OR WORK Overhead Surcharges ' Rate 

PROPEUEI?SSHAFTS 624.10 92.22 71 6.32 
ELECTRONlCSmADAR ANTENNA RESTOR 471.30 92.22 563.52 
HM&E (REF IT & RESTORATION) 592.18 92-22 684.40 
SPECIAL PlJRP REFITRESTORATION 57922 82.22 671 -44 

OTHER PRODUCTIVE WORK 

CALIBRATON OF ELECTRONIC TEST EQUIP 
CALl3RATK)NmPR-RAPIAC 
R&D (NW-SHIPWORK) 
ADDITIONS & IMPROVEMENTS TO PLANT 
SUPPORT C)F TMANTS 8 SATEUfTES 
OTHER PRODUCTS & SERVICES 
PUBLIC WORKS (RECURR MAINT) 
QUALflY OF LIFE 
OTHER BASE SERVICES 
IWCOMP 
ASBESTOS SURVEYfABATEMENT 
ASBESTOS - OFF YARD 
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FY 95 BASIC PROGRAM RATES 

f Y 1995 
INAC/RCD/RCYC 
RCD/MCD/RCYC 

RCYC 

' FYI996 
tNAC/RCD/RCYC 
RCD/MCD/RCYC 

RCYC 

FY 1997 
INAC/RCD/RC ., 
RCDIMCDIRC .'C 

RCYC 

'Y 1995 
2EPAIRS 

ALTS 

FY 1996 
,REPAIRS 

ALTS 

FY 1997 
REPAIRS 

ALTS 
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Mr. Chairman, and members of Congress. 

I'm Jim Turner, Executive Vice-President of General Dynamics Corporation, and 
President of its Electric Boat Division. 

I would like to thank you for this opportunity to present my perspective on the 
requirements for continued production of nuclear attack submarines. 

As you know, the name "Electric Boat" is synonymous with submarine technology. 
Electric Boat designed and built the Navy's very first submarine, HOLLAND. Electric 
Boat designed and built the very first nuclear submarine, NAUTILUS. Electric Boat 
designed artd built the very first strategic missile submarine, GEORGE 
WASHINGTCIN. As testament to our design expertise, of the 19 nuclear submarine 
classes develclped in this era, Electric Boat designed 15. Of these 19 nuclear propulsion 
plants developed, Electric Boat designed 18. Electric Boat has designed the only nuclear 
power plants in the United States since 1970. Of all strategic missile submarines ever 
produced by this country, Electric Boat designed every single one. It should be no 
surprise, then, that the Navy's technical evaluation resulted in the selection of Electric 
Boat to design and build the New Attack Submarine. On the production side, the 
Navy has ordered a total of 192 nuclear submarines from 6 shipyards. Electric Boat was 
awarded more than half. Of the 62 LOS ANGELES (SSN688) Class submarines 
authorized since FY70, Electric Boat was awarded more than half. All other 
submarines authorized in the last 25 years - 18 TRIDENTS and 2 SEAWOLF Class - 
have been awarded to Electric Boat. It is no wonder that Groton, Connecticut - home 
to our subm(3rine design and final assembly facilities - proclaims itself to be the 
"Submarine Capital of the World.  

EL.ECTRIC BOAT IS THE WORLD'S PREMIER RESOURCE FOR I NUCLEAR SUBMARINE DESIGN AND CONSTRUCTION TECHNOLOGY ( 
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Two years ago I testified before your colleagues on the Defense Subcommittee of the 
U.S. Senate A.ppropriations Committee. At that time, I stated that one action which 
would aid us in the defense industry would be for the government to project its basic 
defense requirements. A predictable business forecast would thus allow us, in 
industry, to plan our business strategy and adjust our resources and investment to 
meet market demands. I also indicated that over the longer term, what the nuclear 
submarine industrial base requires is a national investment strategy, a key element of 
which would be a new acquisition approach. The principal characteristic of this 
approach would be low-rate production of fully capable submarines that provide 
baseline capabilities, as well as the potential for modular, mission-specific 
reconfigurations. This strategy would maintain ship affordability, mission flexibility 
and undersea superiority. 

Electric Boat is not here asking for a subsidy. We don't need that. We're successfully 
building down to the very low rate of submarine production ahead. We don't want a 
handout; what we are seeking is commitment to the OSD, Joint Chiefs of Staff and 
Department of the Navy plan that delivers the nation's undersea warfare 
requirements in the 21st century. And it is a commitment that is consistent with the 
DoD announced policy which was further committed to in the NSSN Acquisition 
Decision Memorandum. It is a commitment that is equally critical to retaining the 
national supplier base by assuring them a stable and predictable submarine market in 
the future. 

Today, I note that the Defense Department and the Navy have provided this 
commitment. The submarine force level requirements have been identified - no, 
not an absolute number, but rather, a narrow range. What is important here is that it 
is not a wish list. The requirement is based on our national security needs. In turn, 
the Navy is implementing a new submarine acquisition approach. It is a plan which 
maintains the key elements of our submarine industrial base, and more importantly, 
industrial readiness. It is an affordable plan which provides technologically advanced 
submarines. And it is a prudent plan based on low-cost/low-risk transition to a new 
attack submarine. 

So, the goal has been defined, and the strategy has been laid out. What remains, of 
course, is the implementation. I am not here to tell you what Electric Boat is going to 
do. We're way past the planning stage. I am here to tell you what Electric Boat is 
doing. I have taken the information that I asked for two years ago - the goal and the 
strategy - and established Electric Boat's direction. We are now well down the path of 
reengineering Electric Boat in a manner that will allow the men and women of 
Electric Boat to continue what Electric Boat does best: build the best submarines in the 
world for the U.S. Navy at the best value to the taxpayers of this country. 

I use the word "continue" purposefully. I would point out to you that every 
submarine under construction at Electric Boat is either on or ahead of schedule. Every 
one. And, 011 March 18, Electric Boat moved the SEAWOLF (SSNZl), the world's most 
capable submarine, onto her launch pontoon for the whole world to view. Not just an 
artist's rendition. A real submarine, over 82% complete. And close behind, her sister 



ship, CONN13CTICUT (SSN22), now over 40% complete. I would also note here that 
both these ships were competitively awarded to Electric Boat because we are the low 
cost builder. 

With regard to the Congressionally-mandated cost cap on the SEAWOLF program, 
Electric Boat is performing to its contractual agreements, and is confident in the 
scheduled May 1996 delivery of the first ship. Electric Boat is performing to or ahead of 
contract terms, with every submarine in our backlog. Every one. Even though we are 
in a near c;ataclysmic downsizing as we build out the last 688 and TRIDENT 
submarines. We are achieving these results, in no small measure, because of our 
reengineering the business. We have been reengineering for two years in order to 
build submarines affordably at the low production rates we now face. Our thrust has 
been to provide the United States with affordability through change in process and 
organization,, not to ask for affordability through increased volume in numbers and 
types of ships. Reengineering now. And getting results now. Before I provide specific 
details of this, let me leave with you one more thought as to the significance of what's 
going on here. 

When I introduced myself, I mentioned several of the many accomplishments that 
have resulted in Electric Boat being recognized as the world's premier resource for 
submarine d.esign and construction technology. There is one other accomplishment 
that I intenti'onally reserved to discuss here, in order to put reengineering in its proper 
perspective. 

It occurs to me that, since the advent of naval nuclear power, there have been many 
evolutionary advances - thousands - in how we design and build nuclear 
submarines. Laser welding. Sound-isolation mounts. Electronic design. These are 
but a few. But in all the years since NAUTILUS made her debut, there has been but 
one truly revolutionary change in how we design and build submarines - the 
modular design and construction process, pioneered by Electric Boat. It changed 
everything. We built new facilities around this process - the Automated Frame and 
Cylinder Manufacturing Facility at Quonset Point, and the Land Level Ship 
Constructior~ Facility at Groton. By comparison, the old way of producing submarines 
was analogous to putting a watch together through its stem hole. I mention this 
revo1utionai:y change now, because I believe we are on the verge of yet another 
revolutionary change in submarine design and construction. 

A change that portends equal significance. A change that is already embedded in our 
reengineering. It's called Design/Build, or Integrated Product and Process 
Development, as designated by DoD. It's not a new term. It just has a new meaning. 
And it's not just a buzz-word or a slogan. It's a revolutionary process for producing 
affordable submarines, and it is only taking place because it is part of the Navy's 
strategy for continued production of nuclear attack submarines. From my perspective, 
without spleaking for the Navy or the Department of Defense, the New Attack 
Submarine (NSSN) program is leading the nation in acquisition reform and integrated 
product design and development. 



Design/Builci has new meaning, because now it is more than just our engineers 
working in concert with the shipyard trades. The Design/Build concept is a team, a 
team that also includes our suppliers, and most importantly, includes the Navy. And 
it is a change in how we do business, a change that is affecting Electric Boat so much 
that, internallly, we describe it as a culture change. The Design/Build process in place 
at Electric Boat has been validated "world class" by an independent Navy review team. 
I am confident that as you review the specifics of this concept, you will realize how 
integral Design/Build is to the notion of affordable submarine construction. 

As I mentioned earlier, two years ago I identified the needs of industry: Tell us the 
submarine force level goal; Tell us the strategy for continued production of nuclear 
attack submarines. These requests have been satisfied. From my perspective, I have 
no new requirements to add. All I ask of you, the Congress, is: Stay the Course. You 
have a shiptluilder who is the low-cost supplier. A shipbuilder who is meeting his 
schedules. A shipbuilder who is financially performing to customer and shareholder 
requirements. And you also have a team. A team made up of the Navy, Electric Boat, 
and the submarine industrial base suppliers. This team is working together to deliver 
an affordable New Attack Submarine. This team is working together in a way that can 
only be reminiscent of the efforts to produce NAUTILUS and GEORGE 
WASHINGTI~N. Let this team fulfill its commitment to you. Stay the Course. 

The United States nuclear submarine industrial base embodies fifty years of 
investment in advancing submarine technology - an investment in dollars, in labor, 
and in lives. The return on this investment has been the design and production of 192 
nuclear submarines, with 9 still under construction. 

The end of the Cold War and the subsequent break-up of the Soviet Union in 1991, 
made it clear that the defense industry, especially the nuclear submarine segment, 
needed to ch.ange dramatically. 

The industry is well underway in transitioning from 40 years of Cold War production 
rates, to a new era of low rate production. The industry has already absorbed a 90% cut 
in production - from 4.5 ships per year in the '80s to less than half a ship per year in 
the '90s. Thle SEAWOLF program was reduced from 29 ships to 3 ships; the TRIDENT 
program was terminated at 18 ships from a one-time projection of 24. 



DRAMATIC REDUCTION IN THE SEAWOLF PROGRAM INITIATED 
A F'RECARIOUS TRANSITION PERIOD IN SUBMARINE PRODUCTION 

SSN688 81 Tndent Seawolf NSSN kX' Original Seawolf 
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The Navy has developed a plan which preserves essential submarine technology and 
production and supplier capabilities with acceptable risk at an affordable cost. 
Independent analysis has validated the plan's assumptions and conclusions. DoD and 
the Administration support the plan and have requested the funds to accomplish it. 

The Navy plan is based on three key points: Low Rate Production of submarines has 
advantages over shutdown/reconstitution; Two nuclear capable shipyards should be 
preserved; and the New Attack Submarine (NSSN) must be affordable. 

Electric Boat is actively engaged in implementing its portion of that plan: 
reengineering processes, facilities, and organizational culture so that it can provide an 
affordable submarine to the U.S. Navy. 

111. ENSURING INDUSTRIAL READINESS: 
LOW WiTE PRODUCTION VS. RECONSTITUTION 

The long-range Navy submarine procurement plan embodied in near-term SSN23 
construction and the NSSN Acquisition Strategy is based on a realistic, comprehensive 
assessment of future requirements, current capabilities, and cost-effective approaches. 
Explicit in this plan is the fact that alternatives involving shutdown and 
reconstitution of some or all segments of the submarine industrial base might well be 
impossible. Shutdown and reconstitution would be more costly, would involve 



significantly :higher risk, and may fail to meet force level objectives for quiet 
submarines. 

Over the past three years, 14 separate studies have examined the nuclear submarine 
industrial base. The consensus of these studies is that steady, low-rate production is 
the optimum and most cost-effective approach to sustaining the nation's capability to 
design and build nuclear submarines. Not a single - studv recommended the shutdown 
and reconstitution option. 

The nuclear submarine is an exceptionally complex engineering and manufacturing 
undertaking 1:epresenting an unusual combination of nuclear power, sophisticated 
electronics and cold steel. Applications of these seemingly incompatible partners must 
be made with. strict requirements for safety and exceptional attention to detail in all 
areas of the (design, construction, testing and operation of the nuclear submarine. 
Attendant with these strict requirements is the equally complex task of integrating all 
the comp0nen.t parts into a single product. 

Construction and engineering personnel work very closely with one another and rely 
heavily on the experience and knowledge gained from each other to improve 
construction efficiency and technology. Critical manufacturing skills and specialized 
technologies :such as modular sectional construction, material test and development, 
stealth and ac:oustic technologies are all utilized, improved and rigorously challenged 
in the nuclear submarine shipbuilding environment. 

As ADM Delvlars said in his report on the preservation of U.S. Nuclear Submarine 
Capability, "Experienced ship and equipment designers cannot sustain their skills or 
generate useful products without the constraints of production line and waterfront 
reality. Paper designs always appear to work - the problems are in building and 
operating eqtiipmen t .  " 

Barriers exist to reopening facilities tailored to submarine construction. 
Requalificaticln of suppliers would be costly and time-consuming. DoD studies have 
found "long :leadu times of up to 9 years between order and first delivery of nuclear 
materials. Environmental restrictions could impact processes or equipment which 
had ceased to be "grandfathered". Uncertainty of the future business outlook would 
discourage corporate retention of key facilities or re-investment in new facilities. 
Valuable waterfront property would most likely be converted to other uses. 

Shutdown and reconstitution costs would undoubtedly exceed the proposed low rate 
production outlays. The RAND study indicates an aggregate shutdowdrestart cost of 
at least $2.0 to $3.5 billion, not including the costs associated with increased 
programmatic risk, loss of contingent employment and revenues to state and local 
governments, and other social welfare costs. Further, RAND concedes that initial 
estimates are apt to underestimate actual returned costs by 50%-300% due to the 
uncertainty a.nd risk involved. The current Navy submarine acquisition plan spends 
$1.5B on SSlV23, for which you get a state-of-the-art submarine, and avoids the 
unbounded s'hutdown / recons ti tution costs. 



Start-up introduces unacceptable costs and risks into any submarine program. Startup 
of a nuclear shipbuilding program was difficult when the technology was in its 
infancy, and might well be impossible today. Consider the problems experienced at 
Ingalls and New York Shipbuilding when they were awarded SSN construction 
contracts in the '60s. Even the Quincy Division of General Dynamics, which drew on 
Electric Boat for expertise, experienced problems. 

Recalling skilled personnel is apt to be ineffective, as top performers find secure jobs 
elsewhere. Rapid buildup with green labor results in skill mix dilution, impacting 
productivity and quality. Not least of all, the mindset of documented perfection - 
required for SUBSAFE, nuclear reliability and safety - would take years to regain. 

Supplier - Base 

Nuclear submarine construction requires a multitude of different materials, technical 
skills and manufacturing processes. The sheer diversity of the requirements dictates 
that the supplier base be large and specialized. The submarine market never has been 
and never will be a "volume" business for that supplier base. 

The supplier base consists of approximately 600 major equipment suppliers and 
approximately 3,000 firms when subtier and commodity suppliers are included. Some 
of these suppliers are small firms who are virtually totally dependent on submarine 
orders for their business. Others are large companies which devote only a fraction of 
their capacity to the design and manufacture of nuclear submarine components. 
These suppliers design and manufacture submarine equipment and components 
which range from nuclear propulsion equipment, to quiet pumps, valves, and motors, 
to submarine command, control and combat systems. Due to the special requirements 
of stealth, submarine safety and nuclear propulsion, most of the components made by 
the submarine supplier base are unique and unavailable elsewhere. The loss of critical 
suppliers could create serious disruption of submarine construction programs. It is 
important to appreciate that the technical skills involved in designing and 
manufacturing critical submarine components are possessed by a small population of 
people in a number of vital companies. Once lost, the skills of this relatively small 
number of designers, engineers and craftsmen would be very difficult to replace. 

Because of the four year hiatus since the last authorization of a new construction 
contract and the continuing uncertainty regarding future submarine construction, 
many small. suppliers who were heavily dependent on the submarine market have 
been forced to close their doors. Likewise, many large firms have concluded that they 
could no longer justify maintaining a presence in a niche market that required 
technical a.nd production skills with only limited application in other (e.g., 
commercial) markets. As a result, the submarine industry is increasingly dependent 
on single artd sole source suppliers. 

To adjust to the erosion of the submarine supplier base, Electric Boat has conducted a 
detailed analysis and is working to maintain qualified suppliers in the areas of 



concern. Many suppliers have already completed their orders for both SSN21 and 
SSN22. Of particular concern are the non-nuclear suppliers who are relying on SSN23 
for continued. viability. Through a combination of advance procurement for SSN23 
and advance engineering involvement on the NSSN, suppliers who are in the most 
precarious position and most critical to future submarine programs are being 
encouraged and sustained. As a result of these efforts, adequate suppliers remain to 
support the c:onstruction of SSN23 and the NSSN as presently scheduled. However, 
unless long term predictability is returned to the marketplace, it will be impossible to 
halt the exodus of more firms. And once the incumbents have exited, it will be 
difficult to attract new entrants given the investment required and the modest market 
projected. 

IV. ENSURING INDUSTRIAL READINESS: 
TWO NUCLEAR CAPABLE SHIPYARDS 

The Navy plan for submarine acquisition recognizes the significant advantages to the 
government ,and national defense in maintaining two shipyards capable of designing 
and building nuclear powered ships. Both the intangibles of risk and future 
uncertainty, and the very concrete elements of cost and current capability, have been 
factored into the Navy position. 

This policy was most recently expanded upon by the ASN, RD&A Report on the Navy 
Submarine A.cquisition Plan which concluded that the Navy's current plan will: 

" minimize submarine construction costs and risks over time; 
sustain the industrial base for submarines and nuclear components; 
preserve invaluable leverage that comes with having the option of 
competition; and 
enable transition to an affordable, capable, and flexible attack submarine fleet." 

Assigning carrier production to Newport News and submarine production to Electric 
Boat keeps ~ T Y O  nuclear capable designers and builders active. In the event of a natural 
disaster or economic work stoppage, the Navy can count on one nuclear shipyard 
remaining alctive. 

Under the Navy's acquisition plan, the two nuclear capable shipyards will not be 
competing head-to-head for submarine construction contracts during the transition 
period of the NSSN program. However, the potential for competition, and the Navy 
ability to cornpare prices and rates on nuclear construction work, will continue to exert 
downward pressure on negotiated contracts at both shipyards. In addition, 
maintaining two nuclear capable shipyards supports industrial readiness goals, should 
changes in t:he future strategic environment demand higher production rates. 

Implicit in the Navy decision to maintain two nuclear capable shipyards is that it is 
ultimately the most cost-effective and low-risk way to manage the technological 
development and production of future classes of nuclear powered vessels. Electric 
Boat fully supports that position, and the acquisition strategy which is consistent with 
it. 



V. PROGRAM STATUS 

I CONSTRUCTION WORKLOAD HAS DRAMATICALLY DECLINED FROM 1992 WITH 
13 SHIPS UNDER CONSTRUCTION TO ONLY 6 TODAY. BY YEAR END 1997, 

ONLY ONE SHIP WILL BE UNDER CONSTRUCTION I 

OHIO CLASS (TRIDENT) PROGRAM 

Electric Boat has been the sole designer of strategic missile submarines (SSBNs) for the 
United States Navy, and is the designer and sole builder of the Navy's current SSBN 
program, the TRIDENT. As an integral part of the United States nuclear deterrent 
strategy, the TRIDENT'S basic mission is to remain hidden at sea, equipped with 
nuclear-armed ballistic missiles, and thereby deter a strategic attack on the United 
States. As the sole surviving shipyard that has designed and built both SSBNs and 
SSNs, Electric Boat's contribution to the nation's ability to maintain a viable deterrent 
capability is unique and irreplaceable. 

The United States Navy has awarded Electric Boat construction contracts for 18 
TRIDENT Class submarines since the inception of the TRIDENT program in 1970. The 
TRIDENT construction program is scheduled to be completed upon delivery of 
LOUISIANA to the Navy in June 1997. As of today, Electric Boat has delivered 15 of 
the TRIDENT Class submarines to the Navy, all ahead of schedule. The next 
TRIDENT submarine , MAINE, is targeted to be delivered in June 1995. 
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Throughout the TRIDENT program, Electric Boat has consistently achieved significant 
labor reductions per ship. During the course of the TRIDENT program, Electric Boat 
introduced automated hull cylinder fabrication, a manufacturing process which has 
revolutionized the construction of submarines. This process has permitted Electric 
Boat to adopt a modular construction technique whereby sections of the submarine 
hull are substantially outfitted with internal components at Electric Boat's Quonset 
Point, Rhode Island facility. The hull segments are then assembled at Electric Boat's 
land-level submarine construction facility in Groton, Connecticut. A key measure of 
the TRIDENT program's success is that the 15th ship was built for 1/2  of the recurring 
labor hours required to build the 1st ship. 

LOS ANGELES (SSN688 CLASS) PROGRAM 

-- 

Electric Boat is the principal manufacturer of attack submarines (SSNs), including the 
SSN688 Class fast attack submarine. In 1970, the United States Navy began procuring 
the SSN688 Class submarine, an attack submarine which is faster and better-armed 
than its predecessors. The final 31 ships of the SSN688 Class are equipped with a 
vertical launch system for carrying 12 Tomahawk cruise missiles in addition to the 25 
weapons. Electric Boat was awarded construction contracts for 33 of the 62 SSN688 
Class submarines procured by the Navy, despite the fact that Electric Boat was not the 
lead designer of the SSN688 Class. 

Steady Production Rate 

Sole Souroe Progrern 

As acknowledged by the aforementioned Navy Report on Submarine Acquisition, 
"Electric Boat is used to resolving systemic submarine fleet problems, improve existing 
capabilities, and handle the demanding first-of-a-kind technology insertion projects 
which require experienced engineering support. For example, Electric Boat designed 



and built the first Vertical Launch System for cruise missiles for SSN688 Class 
submarines. Electric Boat developed the installation design for the first Wide 
Aperture Array on SSN688 Class, the first propulsor, and completed the redesign for 
installing the first BSY-I combat system on SSN688 Class." 

SSN688 Class Program - Electric Boat "Firsts" 
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As of today, Electric Boat has delivered 32 of the SSN688 Class submarines in the 
Navy. Electric Boat will deliver its final SSN688 Class ship to the Navy in the third 
quarter of 1995. 

During the course of the SSN688 Class construction, Electric Boat applied the modular 
design and construction techniques it developed during the TRIDENT program to the 
SSN688 program. As a result, Electric Boat was able to increase the degree of 
modularization of the ship's construction from approximately 10% to 50%, thereby 
achieving substantial efficiencies. For example, Electric Boat has reduced by up to 19 
weeks the costly construction period between hull completion and delivery. It also has 
significantly reduced the wet dock construction period, which is the period from 
launch to delivery. 

SEAWOLF (SSN21) CLASS PROGRAM 

Electric Boat is currently building SSN21 (SEAWOLF) and SSN22 (CONNECTICUT), 
the lead and second ships of the SEAWOLF Program. Electric Boat was awarded the 
contracts to build these ships in direct competition with Newport News Shipbuilding. 

In contrast to historical evidence which indicates program stability is a key 
characteristic of successful weapons systems, the SEAWOLF submarine program has 
been tumultuous. In 1990, as a result of the Major Warship Review, the program's 
production rate was cut in half. Subsequent reductions and rescissions in 1991 and 



1992 further truncated the program to the three ships currently under construction or 
planned - a 90% reduction over a span of just three years. Despite the program's 
instability, Electric Boat's SEAWOLF construction program has been well run and 
continues to perform within the terms and conditions of the contracts. 

SSN21 (SEAWOLF) is 82.2% complete. On Saturday, March 18, the ship was moved 
from our main assembly building onto the Land Level Construction Facility pre- 
launch position in preparation for Float-Off which occurred on April 27, this year. The 
ship will be christened on June 24,1995 and is on track to delivery to the U. S. Navy on 
May 24,1996. 

The second SEAWOLF ship under construction at Electric Boat, SSN22 
(CONNECTICUT) is over 40% complete. Electric Boat has realized a significant 
learning advantage by applying SSN21 experience to the second ship. The actual 
manhours required to complete an identical portion of work on SSN22 averages just 
85% of the hours spent on SSN21. This performance improvement matches the 
learning curve of the TRIDENT program. This ship is also on track to its scheduled 
delivery in June 1998. 

Electric Boat's objective for the SEAWOLF construction program is clear: Deliver the 
SSN21 and SSN22 in the most cost effective manner in support of the Congressionally 
mandated cost cap. Electric Boat will meet that requirement through continued 
progress in the integrated shipbuilder/Navy management approach which has 
recently been implemented at the direction of Assistant Secretary Slatkin. 

VI. NEW ATTACK SUBMARINE (NSSN) PROGRAM 

It is clear that submarines will continue to play a vital role in the force of the future. It 
is equally clear that they must be acquired affordably because of the constraints of the 
Navy procurement budget. The objective, therefore, is to design and build the most 
cost-efficient platform fully capable of performing safely, effectively, and reliably in all 
projected operating environments. A secondary goal is to acquire such platforms at 
the right time and in the right numbers to meet force levels. The procurement plan 
put in place by the Navy represents a major step toward acquisition reform and is the 
best strategy to transition from the SEAWOLF to the more affordable NSSN. 

The Navy has applied several key initiatives to NSSN acquisition, all designed to 
reduce cost and ensure affordability. These initiatives include both new ideas and 
application of "lessons learned" from previous successful programs. 

Selection of a single Design/Build contractor for the lead NSSN is key to achieving the 
advantages of the Design/Build process, both from an acquisition streamlining 
standpoint and from a design development position. The NSSN acquisition approach 
and Design/Build process, as illustrated below, has enabled the Navy to shorten the 
overall acquisition cycle dramatically. It enables the Navy to make the most 
meaningful cost/capability/schedule tradeoffs, and to minimize the traditional 



liability associated with the Navy warranting the design to the builder. The 
acquisition strategy and contract structure envisioned places the Navy, the 
designer/builder, and the supplier base in partnership to produce the most affordable 
product. 

DESIGN I BUILD PROCESS KEY TO DELIVERY AND AFFORDABILITY GOALS 
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The Design/Build partnership allows Electric Boat to capitalize on our unique 
manufacturing and production work practices and facilities. Further economies are 
being realized because the early single-up decision permits an integrated product and 
process development. This Design/Build approach focuses on the parallel 
development of products and their manufacturing process. This approach reduces 
product development time and cost by considering all elements of the product life 
cycle - from conception through disposal - including quality, cost, schedule, and 
user requirements. Realizing these benefits, many other companies have also started 
to use this approach as the basis of their future competitive strateeies. It is significant 
to point out that in March of 1994, an independent Navy renew team validated 
Electric Boat's Design/Build process, and favorably compared it to world leaders such 
as Boeing, Chrysler, and Northrop. 

Design development has focused on "cost based platform" production. Use of existing 
components and systems design is being planned to minimize design and production 
cost. Commercial components and standardized parts will also be used, to a degree 
never before achieved, abetted by innovative approaches to configuration, 
arrangement, and deck structure. In addition, production costs will be minimized by 
concentrating outfitting and assembly in a factory environment rather than within the 
shipyard. 



Current NSSN design development optimizes design modularity. In addition to 
applying modular construction efficiencies, it provides the operational benefit of 
reconfigurability for multi-mission requirements, and the capability for upgrades and 
insertion of new technology without the traditional barriers to change. 

Development of the conceptual ship design and propulsion plant is proceeding rapidly 
at Electric Boat. Already, the advanced electronic design systems and methodology 
being developed and employed on the NSSN have created a product model for the 
design and construction of the ship. This is far beyond what would traditionally have 
been available at the conceptual stage, and enables development and validation of 
systems, components, and modules to proceed in accordance with an integrated 
schedule, well before construction of the ship begins. All participants - the Navy, 
Electric Boat, and the myriad of critical suppliers - are working together to the same 
targets for decision making, design, and production. This will significantly reduce the 
contract change activity which has traditionally challenged new designs. 

VII. REENGINEERING THE BUSINESS 

Electric Boat's management believes the changes to defense spending levels of the last 
several years are both structural and long-term. As such, these market changes 
demand significant and enduring changes to the way we have done business. Electric 
Boat has initiated major changes in the design, production, and processes to meet the 
dual challenge of affordability very low rates of production. 

Electric Boat is presently in the midst of reducing submarine production from 3 ships 
per year during the early 1990's to a projected level of 1/2 ship per year through the 
remainder of the decade. The current production backlog runs out in 1997-1998, with 
completion of the last TRIDENT Class submarine and the second SEAWOLF, SSN22. 
Electric Boat employment, which exceeded 22,000 in 1992, has been reduced to 
approximately 15,250 through layoffs and attrition. 

In 1989, in anticipation of a highly competitive SEAWOLF program, Electric Boat 
management began a concerted effort to reduce costs. These efforts, although 
successful, were still based on projected production levels of one or more submarines 
per year. With the abrupt truncation of the SEAWOLF program, it was apparent that a 
much more aggressive approach would have to be initiated if Electric Boat was to 
preserve the value in our backlog and position ourselves for future levels of low rate 
production. In response to this challenge, a Division-wide reengineering effort was 
initiated in mid-1993 to ensure the future viability of the business and the affordability 
of its submarines. 

The first step in our reengineering process was to look beyond our backlog. Electric 
Boat evaluated a comprehensive set of options and strategies in order to develop a 
realistic business forecast. Recognizing the uncertainty and risk in this market, a 
thorough assessment of market opportunities was conducted covering submarine 
design and construction, overhaul and repair, and commercial business. As a result of 
this assessment, a decision was made to focus on continued submarine development 



and construction. Finally, a business forecast was developed: SSN23 award in FY96, 
NSSN design and construction in FY98, limited follow-on NSSN construction, and a 
conservative level of design and related support services. 

This minimal, and protracted level of business has dramatically impacted our 
projection for business volume and mix. Given our forecast, we believe that Electric 
Boat employment will eventually drop to approximately 6,000 by 1998. 

DRAMATIC VOLUME REDUCTION AND CHANGE TO WORKLOAD MIX REQUIRES A 
REENGINEERING OF PROCESSES AND ORGANIZATION TO REMAIN 

AFFORDABLE. RATIONALIZATION ALONE WON'T WORK 
> 

EMPLOYM E M  

CURRENT BACKLOG PLUS 
NSSN CLASS CONSTRUCTION 
THIRD SEAWOLF - SSN23 

More importantly, however, this business forecast has also led to the development of 
Electric Boat's strategy for success in the new defense environment: Reengineering to 
maintain affordability. The implementation of this strategy has been underway for 
two years, and we are meeting our goals. Aggressive financial overhead targets have 
been established, based on a realistic assessment of projected business. Every process is 
being evaluated and reengineered, as appropriate, to drive out cost in order to meet 
plan targets. And, finally, improved management systems are being installed to 
closely monitor and control the plan. 

The approach is to complement incremental cost reductions with step improvements 
in performance. These step improvements are derived from a fundamental redesign 
of cost structures and operating practices, not by scaling down current activities and 
infrastructure, but through a clean-sheet, minimalist redesign. 

All of the Division's functional areas are being subjected to this process. At the outset, 
Electric Boat set aside traditional organizational structures and grouped functions into 
three broad areas: Innovation (Program and Product Development), Delivery 
(Manufacturing and Construction), and Strategy and Finance Systems (Finance, 
Information Management Systems, Human Resources, and Cost Control 
Management). This restructuring has immediately begun to break down traditional 



communication barriers and organizational silos, actions essential to successful 
reengineering. As the process evolved, cross-functional teams were also established. 

Reengineering is having an effect now and will continue with NSSN. Reengineering 
efforts are focused on achieving affordability by reducing costs. Indirect Costs, those 
general costs of doing business which are not directly related to a specific product, are 
being aggressively reduced across the company. Reductions in Direct Costs, the labor 
and material used to design and build the product, are being managed through a top 
down management assault, reengineering and productivity teams, and a careful 
monitoring of labor mix across all programs. 

As the process evolved, additional teams were formed to pursue key cost reduction 
initiatives. For example, the "extended enterprise" team has taken Electric Boat's 
vision for affordability and productivity requirements to our suppliers. The facilities 
team is driving out the cost of facilities, within the framework of remaining a fully 
capable shipyard and preserving key capabilities at both Quonset Point and Groton. 
Productivity teams are also in place including Design/Build, Engineering Best 
Practices, Systems, and Management and Control. All aimed at driving out the cost of 
producing nuclear submarines. 

As part of Electric Boat's reengineering, all overhead costs have been structured into 
six categories based on the management actions required to address them. These cost 
categories are: corporate allocations, footprint (facilities), general spending, self- 
insurance, benefits, and overhead people. Each of these categories was analyzed in 
detail, to determine fixed and variable cost, and aggressive financial targets have been 
set to meet 1998 low rate production goals. 

OVERHEAD COST CATEGORIES HAVE BEEN ANALYZED IN DETAIL AND COST 
REDUCTIONS ARE BEING MET. AGGRESSIVE FINANCIAL TARGETS HAVE BEEN 

SET TO MEET 1998 LOW RATE PRODUCTION GOALS 

1994 - Actual 



Levels of property, plant and equipment are being reduced. To date, Electric Boat has 
ceased operations at two major remote facilities. Both of these sites, along with a 200 
acre waterfront property on the Thames River in Waterford, Connecticut have been 
sold. Excess equipment is being surplused as soon as possible; long standing lease 
agreements being reduced or terminated; older buildings are being razed; and, where 
feasible, access will be restricted in areas where future activity is low-use. 

To date, Electric Boat's reengineering efforts have resulted in the elimination of over 
$600 million in overhead costs from the business plan from 1994-2001. Continuing 
these efforts, the Division fully expects to achieve its goal to cut an additional $150 
million in cost over this period. These cost savings are being realized on work 
currently under contract and will reduce the cost of all future work as well. 
Additionally, it is most important to note, that approximately 95% of these savings 
will accrue to the Government, resulting in the delivery of more affordable ships. 

AGGRESSIVE COST REDUCTIONS MEAN SIGNIFICANT 
COST SAVINGS ARE BEING REALIZED ON CURRENT WORK 

AND FUTURE PROJECTED WORK 

Savings to EB ($49M) 
Savings to EB ($42M) 

Savings to EB ($7M) 

Current Savings = $604M Additional Projected Total Savings Projected 
Savings = $147M Over 1994 - 2001 = $751 M 

Overall, Electric Boat's vision has remained firm, providing much needed stability and 
continuity amid rapid change. Some modifications to implementation have been 
made, some necessitated as a result of reengineering, others brought about by market 
changes. 

Our results clearly demonstrate Electric Boat's determination to meet the demands of 
the Navy and the Congress to provide quality submarines at an affordable price. 



VIII. SSN23 COMPLETION 

The last submarine authorized for construction was the SSN22 in 1991. If the lead 
NSSN is the next ship to be built, there would be a seven year gap in submarine 
production forcing the industry into a shutdown /reconstitution mode for nuclear 
submarine production. 

Turning off this highly skilled, truly unique industrial base - and then trying to 
restart it later - imposes great costs and unacceptable risk. The supplier segment of 
the industrial base would not survive without the SSN23. Many suppliers of 
submarine-unique components would be forced to leave the business or to dose their 
doors. The submarine industrial base cannot sustain a seven year gap, therefore a 
production "bridge" is required. 

SSN 23 - FIRST SUBMARINE AUTHORIZED IN 5 YEARS 

SUBMARINES 
AUTHORIZED 

The logical alternatives for this bridge are an SSN688I or a third SEAWOLF. 
Reopening of the SSN688I production line would result in a total cost of 
approximately $1.5B for another SSN688I. SSN688I production costs could be even 
greater due to the shutdown/restart of the SSN688I production line and the possible 
unavailability of certain unique components. The third SEAWOLF would cost about 
the same due to the amount of funding already appropriated for material and 
components. Since a SEAWOLF, a far more capable platform than an SSN6881, could 
be procured for about the same price as an SSN6881, the third SEAWOLF is the most 
prudent choice for a production bridge. 

Low Rate 
Production 
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Production 1 Transition 
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Completing SSN23 enables Electric Boat to refine SEAWOLF "lessons learned" and 
further capitalize on construction learning efficiencies. In all the studies and 
discussions surrounding the issue of building the SSN23, it is easy to lose sight of our 
objective. Our objective - Electric Boat's and the Navy's - is a modern, capable 
nuclear submarine force for the 21st century. The means to achieve that objective is 
an innovative, active and technologically advanced submarine industrial base. 
Building the SSN23 ensures that the means will be there when we need it. 

The SSN23 also represents a transitional link to ensuring affordability on Electric 
Boat's current construction backlog and future NSSN workload, thus avoiding large 
reconstitution costs. In testimony provided March 16, 1995 the Navy estimated the 
cost impact of not building SSN23 to be approximately $700M - $1B plus the potential 
for additional intangible costs in the hundreds of millions of dollars. 

Subsequent statements by CNO Boorda have reaffirmed this and pointed out that, in 
addition to the $900M already committed to the ship, the cost of not building SSN23 
would not save the $1.5B requested. Once termination costs and added overhead 
charges to current backlog and the NSSN are included, the costs of not building SSN23 
would be $700 - $l.lB. The cost of refueling an SSN688 to meet force levels would 
further increase the costs of not building SSN23. 

In addition to being the right decision from an industrial and cost perspective, 
completing SSN23 is the right decision for military capability. The Navy has stated 
that the SSN23 SEAWOLF will provide a needed warship, combat ready for any threat 
environment. 

IX. NEW ATTACK SUBMARINE COMPETITION 

Historically, the Navy needed at least two submarine construction sources in order to 
meet production requirements. Therefore, the Navy contracted with one of the 
builders as lead design yard to prepare a generic detailed design and/or procure 
components that were provided to the builders as Government Furnished 
Information/Government Furnished Equipment (GFI/GFE). Since all builders need 
to be treated equitably, the Navy would, via contractual clauses, warrant the timeliness 
and accuracy of the GFI/GFE to both builders. This in effect had the Navy warranting 
the designer's own data to his construction branch, a virtual invitation for claims 
against the government should problems develop during construction. 

Consistent with the Navy's approach for GFI/GFE, the Navy was very careful that 
none of its actions would provide an advantage to one builder vis a vis the other 
builder. This resulted in minimal communication between the builders and the Navy 
during the several years of design activity that preceded the actual construction award. 
This prevented early identification of production problems, inhibited implementation 
of cost effective design changes, resulted in longer procurement schedules, and 
discouraged the structuring of contractual vehicles that provide incentives for 
significant cost savings. 



The proposed NSSN integrated design/build contract is a significant departure from 
the traditional approach. The Navy consciously took the lessons learned on the 
SEAWOLF, as identified by the GAO, and developed an acquisition strategy which 
concentrated responsibility for design and lead ship construction in a single shipyard. 
Early selection of the lead design yard was, in fact, the competition for the program, 
and enabled implementation of the design/build acquisition strategy. This strategy 
reduces risk, affixes responsibility, and results in significant lead ship savings. 

Design/build is more than just the submarine design and construction sides of the 
shipyard working together. The process encompasses the up-front participation of the 
principal suppliers and the Navy technical codes and program management functions 
in the detailed design development and cost/capability tradeoffs which are critical to 
NSSN affordability. In addition, because the design is tailored to the processes and 
capabilities of one yard, rather than being a generic product, numerous cost savings 
result which can be allowed for in the contractual terms and conditions, benefiting 
both the shipyard and the Navy. 

Electric Boat has conducted an analysis of the impact of NSSN competition. This 
analysis had determined that for any competition scenario prior to the NSSN program 
reaching production rates which would support viable competition, the costs to "level 
the playing field", will increase the costs of submarines over the foreseeable future - 
no matter who wins the NSSN competition. 

From a financial and risk management standpoint, competition should be conducted 
in the NSSN program when it provides the most advantage to the government, not 
when it is convenient for industry. The Integrated Product and Process Development 
environment currently in place on the New Attack Submarine program necessitates 
lead ship construction at the lead design yard. GAO lessons learned on the SEAWOLF 
program show this to be the lowest cost approach, and it is consistent with other 
shipbuilding and aircraft building programs. Once the design is validated in 
production, then competition should occur when production rates support 
introduction of a second builder. Premature competition will drive up costs 
unnecessarily and risk permanent loss of Electric Boat. Suggested action to mandate 
NSSN competition would in fact eliminate future competition. The two yard strategy 
is the only way to ensure competition over the long term. 

The two nuclear yard strategy is sound as long as it is not cost prohibitive. The Navy 
has indicated that the cost to maintain two nuclear shipyards is relatively low, while 
the value of maintaining two yards is high. Furthermore, they have stated that a key 
benefit of the two yard strategy is "preserving the leading edge in submarine design by 
retaining the Groton shipbuilder - vital given our narrowing margin of U.S. 
undersea superiority." 

Lastly, Electric Boat believes that the $2B cost saving claimed by Newport News for the 
first five NSSNs is not achievable. 



Because the details of the Newport News claim are not yet available for analysis, the 
following estimate, presented to the National Security Subcommittee of the House 
Committee on Appropriations on April 5, 1995, is provided. Summarizing our 
analysis, there is about $500M of other overhead, a portion of which could be saved, 
but only a small fraction of the $2B savings as claimed. 

This analysis is based on known NSSN programmatic values and several standard 
ratios which have been and continue to be applicable to nuclear submarine 
construction. Specifically: 

The total SCN projection for the first five NSSNs is estimated to be $11.1B, based 
on FYDP funding projections, a $1.5B USN target cost for the fifth ship, and 
appropriate learning curve assumptions for the five ships identified in Newport 
News' claim. 

The shipbuilder share of SCN cost is approximately 45%. The government 
expends 55% of the funds directed for Government Furnished Equipment (GFE) 
such as nuclear components, propulsion plant equipment, and combat systems, 
for Program Management and Supervisor of Shipbuilding activities, and for 
logistics and other services and materials. Currently, the shipbuilder's share of 
SSN21 is -50% and SSN22 is -41 %. 

A reasonable profit rate on Navy ship construction is at least 10%. The SSNs 
currently under construction at Electric Boat and Newport News average 11.8% 
and 12.2% profit, respectively. 

Approximately one-third of the shipbuilder share of SCN goes directly to 
suppliers for construction material. SSN21 and the latest TRIDENTS are 
running -36% material, while the last SSN688 is under 30%. 

Of the shipbuilder cost for direct labor and all overhead, approximately 45% goes 
to direct labor. Current attack submarine contracts are all in this range. 

Of total overhead, approximately 70% is people-related. In fact, Newport News 
has recently cited this ratio in their employee newspaper in discussing the need 
for benefit cost reductions. These costs, such as FICA, holiday and vacation pay, 
medical and dental benefits, etc., are assumed to be variable overhead costs 
associated with the labor to construct the ship, and would be incurred by 
Newport News with the construction work. Even this ratio overstates the 
potential savings, since it assumes that of the fixed costs associated with 
submarine production at Electric Boat would be avoided by Newport News. 



The net result of applying these admittedly approximate but clearly appropriate ratios 
to the question of potential savings from shared overhead results in maximum 
potential savings of less than $500 million - a long way from $2 billion - as shown 
below: 

Total SCN for first five NSSNs 
Less Government share of SCN (55% of above) 
Shipbuilder share of SCN 
Less reasonable profit (10% of above) 
Total shipbuilder labor, material, and overhead 
Less Material costs (33% of above) 
Total shipbuilder direct labor and overhead 
Less direct labor costs (45% of above) 
Total overhead costs 
Less People related overhead (70% of above) 
Maximum potential overhead subject to spreading 

(only a portion of which could be realizable savings) 

Maximum Potential Overhead Subject to Spreading 

Profit 

CONCLUSION 

In summary I would like to stress four issues: 

1. Electric Boat is committed to remaining the premier resource for nuclear 
submarine design and construction technology. Our Program Performance and 
Reengineering initiatives demonstrate our commitment to affordability and 
excellence. 



2. The current Navy/DoD plan is the right course to follow. It ensures a viable 
nuclear submarine industrial base is preserved and an affordable and capable 
submarine is ready for future force level requirements. The FY96 funding request 
for SSN23 and NSSN is crucial to implementing this plan. 

3. Mandating competition for the NSSN Program at this point would add cost to the 
program, and essentially negate the efficiencies of the Design/Build process which 
is well underway, as well as adding cost associated with maintaining involvement 
of two shipyards and the bidding process itself. 

4. The funding decisions you make this year will be the most important ones you 
will ever make for the future of the nation's nuclear submarine programs, and 
perhaps the most important decisions ever made for the future of nuclear 
shipbuilding. Any divergence from the planned structure and funding requests 
will jeopardize the national ability to provide fully capable and affordable nuclear 
submarines. 

Thank you for this opportunity to present my views. 



Document Separator 



STATEMENT OF w;.P. I~BILL~).  FRICKS, PRESIDENT, 
NEWWRT NEWS SHIPBUILDING, BEFORE THE 
SEAPOWER SUBCOMMITTEE OF THE SENATE ARMED 

CflMMJlTFF O N Y  16; 1995 

Mr. Chairman and Distinguished members of the 

Subcommittee, good morning. 

My name is Bill Fricks. I am President of Newport News 

Shipbuilding, a Tenneco Company. Newport News is a private 

sector company. As President of the Company, I have a 

profound responsibility to our shareholders and our employees 

to compete for contracts when we are fully qualified and 

capable of performing the work. We must not only compete -- 

we must compete aggressively by seeking out every business 

opportunity and delivering the best ships at the lowest possible 

cost. 

Today, most unfortunately, we have a major disagreement 

with our best customer, the United States Navy. We want to 



compete for the opportunity to build the New Attack 

Submarine. We have been told "Don't even apply." The Navy 

wants to sole-source this program to the Electric Boat Division 

of General Dynamics. 

Clearly, this is a matter of great importance because it 

involves the Mure  security of our nation and the stewardship 

of billions of dollars of taxpayers' funds. Only Congresskan 

resolve this dispute, and Congresa must evaluate a number of 

facton in reaching its judgment. Tho excess capacity 

presently edsting in the United States shipbuilding industry 

and the resultant higher costs per ship mandate that the 

industrid base must be rationalized. We have entered a new 

era; the industrial base must change with it or the Country will 

not be able to afford the ships it needs. I believe if the Navy 

continues with the outdated strategy of parceling out work to 

maintain all the shipyards, the costs will be staggering. The 



New Attack Submarine crystallizes this debate and offers 

Congress a rare opportunity to save billions of dollars by 

beginning thia rationalization process. As this process takes 

place throughout the defense business aome decisions will be 

very difficult. But in this case you have only to let the 

marketplace work. I firmly believe that Newport News 

Shipbuilding can save the Country $10 billion over this 30-ship 

program. All we ask is that we be allowed to compete. 

I. NNS CAN FULFILL ALL OF THE NAVY'S SUBMARINE 
NTS 

Mr. Chairman, Newport News Shipbuilding was founded 

in 1886 and today b widely recognized as the most capable 

and flexible shipyard in the world. We have built over 700 

naval and commercial vessels of dl kinds. 

Mom sp&caUy, Newport News Shipbuilding considers 

itself to be the best submarine builder in the world - in terms 

of both cost and quality. 



We have been building nuclear-powered submarines for 

almost 40 years. Today we are a builder of both nuclear- 

powered submarines and aircraft carriers. 

We are the lead design yard for the LOS ANGELES Class 

and SEAWOLF Class attack submarines, and by the year 2000 

every attack submarine in the U.S. Navy fleet will have been 

designed by Newport News. We have constructed 40% of 

today's attadc submarine fleet. We also have extensive 

experience overhauling and refueling nudear submarines. 

During the 1980s Newport News Shipbuilding invested 

almost $300 million in designing and building facilities which 

can accommodate construction of the world's most advanced 

submarines. In these facilities we have perfected modular 

construction techniques at such a fast rate of learning that we 

have reduced recurring manhoun to build a submarine by 

approximately 40%. We have the capacity to build at least 



four submarines per year, which isfar in excess of any 

projected build rate. 

11. THERE IS NO COMPELLING NEED FOR MAINTAINING 
F m  C- Y m C .  

In a repor? to Secretary of Defense William Perry, dated 

February 13, 1995, the General Accounting Office stated: 

"Until DOD provides the rationale for its assertions 
concerning "loss of competitfon" and the need-to 
protect the "long term defense industrial base and 
national security," the basis for its dedsion in the 
Bottom-Up Review to maintain two nudearcapable 
shipyards is not clear." 

In April GAO's Richard Davls also testified before the 

House National Security Committee that: 

"DOD has directed future nuclear submarine work to 
be done at the other nuclear-capable shipyard, 
virtually eliminating competition. It is not clear why 
DOD determined that two nudearcapable shipyards 
are needed to protect the long-term defense industrial 
base and national security." 



Our own view is that trying to maintain "two-nudear 

capable-shipyards" is both counter productive and very expensive. 

First. # 
. . . s. What will really 

exist after a short period of years is a single supplier of camers 

and a single supplier of submarines, neither of which can 

produce the other's product in any reasonable time or a t  any 

reasonable cost. The true measure of flexibility is whether you 

can switch from submarines to carriers or back as the world 

situation dictates. In fact. keeping two nuclear yards will have 

exactly the opposite effect: creating great inflexibility and high 

costs as opposed to the flexibility and lower cost that comes 

from being able. within a single yard, to shift workers from 

camers to  submarines and vice versa. The realii. as the GAO 

rightly noted, is that no persuasive case has been made for 

sustaining two nuclear construction yards. 



Second, it should be clearly undemtood that if Newport 

News is not allowed to compete fairly for the first flight of 

New Attack Submarines, we will effectively be eliminated 

from the submarine business. There has been 

some talk of presenring Newport News as a "back-up" yard. 

This idea is illusory. Given that in normal production it takes 

five years to build these ships (then adding years to restart), it 

. . is misleading to talk of us being availabla as a "surge" option. 

Wsr situations just won't accommodate seven to dgM years 

for a shipyard to build back up. 

Third, the last argument: that redundancy provides crisis 

protection "in the event of natural disasterw - not only focuses 

on a very unlikely hypothetical, but appears to assume that 

bricks and mortar constitute the core of nudear capable 

shipyards. This is simply not true. The essence of nuclear 

shipbuilding is human resources. WHhout skilled and 



experienced engineers and craftsmen. nudear submarines 

cannot be built. The physical plant of a shipyard ruined by a 

natural disaster can be repaired far more quickly than a skilled 

work force lost through attrition can be reconstituted. 

In sum, the proposed designation of Electric Boat as the 

sole producer of nuclear submarines does not "prasewe" the 

industrial base -- it merely determines where that industrial 

base will be located. In view of the extendve private 

investment already made at both yards, competition, not 

unilateral administrative decision, should determine the 

physical lomeon of the nation's nudear shipbuilding capacity. 

Ill. CONSOLIDATING ALL NUCLEAR .CONSTRUCTION AT 
NEWPORT NEWS SHIPBUILDING CAN SAVE THE 

N 

As we testified before the National Security and 

Appropriations Committees of the House of Representathes, 

we believe that the U.S. Government can save $2 billion just 



by building the first five New Attack Submarines at Newport 

News Shipbuilding. Furthermore, we have since submitted 

additional data, at the request of the House Subcammittee 

Chairman, Representative Duncan Hunter, to Mr. Ronald 

OIRourke of the Congressional Research Senrice (CRS), who is 

testifying here today. That data showed that the cost savings 

to the Government. using very conservative assumptions, of 

consolidating nudear submarine construction and nuclear 

aircraft carrier construction at Newport News would be at least 

$5 billion to $10 + billion doUars between now and the 

completion of a 30-ship New Attack Submarine program. 

Mr. O'Rourke is working on his independent analysis of that 

data, and you will hear him here today. I would also like to 

point out that when I testified before that House subcommittee 

almost two months ago, Newport News, Electric Boat. and the 

Navy were requested to support the CRS so they couM obtain 



an independent view of this debate. Newport News has 

supplied the data to the CRS on their schedule. It is my 

understanding that the other parties have not provided the 

requested data. Why not? 

How is Ncwport Newt Shipbuilding able to provide up to 

$10 billion in savings? The answer is that several years ago 

we embarked on an aggressive business strategy to ensure our 

viability despite the severe cutbacks in navd ship purchases 

that w.re expected throughout the decade of the '90's. This 

strategy indudes three essential parts: 

(1) Process re-engineering and organizational 
restructuring; 

(2) High volume production; and 

(3) Investment in new technology and facilities. 

The strategy was designed to ensure that our ships would 

be affordable while retaining the quality for which we are 

renowned. While we recognized that this would be difficult 



given the expected low rates of production in both aircraft 

carriers and submarines throughout this period. we saw it as 

the only way to ensure a viable, vibrant company. 

The first and foremost element of our strategy was to 

achieve the dramatic breakthroughs in process re-engineering 

and the changes in culture and organization that would ensure 

we were the low-cost producer in each of our product lines. 

We cslled this "operating cost leadership," and it has been the 

centerpiece of our business strategy since 1991. Since then 

we have reduced our labor force by over 10,000 and achieved 

(1) a 35% reduction in manpower (the highest proportion 

being indirect labor. or white collar support), (2) over a $250 

million reduction in annual procesa costs by meticulously 

idmdifying and nangineering processes; (3) over a 20% 

redudon in overhead expenses; and (4) a "flattened" 

organization that eliminated layem of management. We have 



consolidated plants and facilities, eliminating five offsite 

engineering offices, two m o t e  plants and reveral shops 

within MII Newport News complex, We have also reduced our 

lease costs by more than 50%. We are continuing all of these 

efforts in our relentless drive to lower our operating costs. 

Second, from the beginning we recognized that cost 

reductions and process re-engineering alone are not enough. 

, . The reality is that shipbuilding is a business where there are 

definite and very substantial economies of scale, and so we 

had to tackle head-on the issue of whether very low-rate 

production in any yard, even a totally re-engineered yard, 

would lead to truly affordable ships. The hard economic facts 

said no. You must have high volume in shipbuilding. Indeed, I 

challenge any impartial obsewer to walk into any nudear 

shipyard. view the size and complexity of that business, and 

then argue that business volume isn't crucial. This realization 



led to the second part of our strategy, which is to replace lost 

Navy volume by diversifying into new products and markets, a 

strategy which we em barked upon in earnest in 1 992. Despite 

the chorus of nay-sayers. we have (1) just completed our 88th 

commercial ship repair job since 1992, (2) in tho area of U.S. 

Navy surface combatants overhauled the destroyer US.& 

Hancoclr and similar work on a sister ship, the Y.S.ST_harn, 

will be completed by August this year, and (3) successfully 

penetrated the international commercial market in 1994 with 

the sale of our new Double Eagle tankers. These were the first 

commercial ships (two with an option for another two) sold for 

export by a U.S. firm in nearly 40 years! This news rocked the 

world shipbuilding industry. Since then, we have signed letters 

of intent for up to 16 additional tankers, and other customers 

are lined up. We will be delivering one tanker every three 

months by the end of 1996. 



we have also made bornondous strides in our FF-21 

international frigate product line. We are the only U.S. 

shipbuilder to be short-lirned for the United Arab Emiratss' 

impending purchase of new frigates. We have already bested 

international competition in that country in winning a contract 

to manage the Abu Dhabi Ship Building Company, and just two 

months ago, won e competition to overhaul 6 naval vessels for 

the UAE in that shipyard. 

The third and final part of our strategy is the absolute 

need to continue to improve productivity. The major way to 

achieve substantid gains in that area is through 

capital/facilities investment. We are investing in improving our 

already world-class information technology systems and 

shipbuilding facilities in order to more completely integrate ship 

design, planning. scheduling, manufacturing, training, and 

other ahp lifecyde support. We are investing to ensure NNS 



remains a world leader in the use of process integration, 

automation and robotics to achieve enhanced productivity. We 

are investing in an extension to our largest dry dock to 

simultaneously accommodste both an aircrah cam'er and a 

large commerdal ship. We are also investing in a Consolidated 

Refueling Facility to improve our efficiency for nudear camer 

reactor refuelings and make these projects more affordable for 

the Navy. Our capital invemenB amount to S 160 million 

over the next two years. and will pay off many times in 

enhanced productivity, reduced cyde time and lower per-ship 

costs. 

AO these actions position Newport News Shipbuilding to 

be a low-cost producer of quality nudear and non-nudear 

ships Competing in global commercial markets demands 

innovative approaches to improving efficiency and building 



affordable ships. These efficiencies directly benefit our naval 

product lines. The investments in facilities, process re- 

engineering and productivity improvements are paying off in 

more affordable ships for all w r  customers, including and 

especially the U.S. Navy. 

We've been executing our strategy for four years, and it is 

working. If tho proof is in the results, then NNS has the 

evidence of our ability to compete - demonstrated by our 

international commercial orders. 

What does dl this have to do with currant plans for 

building the New Attack Submarines? First, we endorse the 

concept of low-rate production of submarines rather than a 

complete shutdown. But, the cumnt plan for effectively 

eliminating Newport News as a supplier of submarines and 

building them only at Electric Boat at the rate of 112 a 

submarine per year over the next six years is simply not 



affordable. This plan is flawed by the simple economics of 

shipbuilding. Decreasing Navy shipbuilding backlogs place 

tremendous pressure on the abilies of any shipyard to 

distribute the inherent fixed costs of construction -- both in 

facilities and people - without substantial increases in indirect 

costs per vessel. 

Specifically, as I indicated eariier, what we are here to tall 

you today is that principally by combining nudear ship 

construction for both submarines and aircraft carriers at 

Newpon News, the Government will achieve a cost savings of 

between $5 and $10 billion, even at the projected low-rate 

production, and even under very extreme future funding 

assumptions delineated by the Navy. 



IV. THE NAVY ADMITS THAT CONSOLIDATING ALL 
NUCLEAR SHIP CONSTRUCTION AT ONE SHIPYARD IS 

T 

Mr. Chairman. the Department of the Navy has just issued 

its own report, dated May 1. 1995, which defends the Navy's 

proposed sole-source submarine acquisition plan and criticizes 

the proposal by Newport News that the New Attack Submarine 

be competed. This Navy report is essentially advocacy and 

contains no refutation of detailed, proprietary maten'als 

submitted by Newport News to document cost-savings by 

allowing Newport News to compete fairly for the New Attack 

Submatine, 

Following our initial proposal. Newport News submitted 

additional information upon request to the House National 

Security Committee, the General Accounting Office, the 

Congressional Budget Office (CBO), and the Congressional 

Research Senrice. It specifidly addressed the Navy's eight 



highnow ship mix sc,enari,os, and. demonstrated that 

consolidating nuclear shipbuilding work at Newport News will 

reduce Navy shipbuilding casts by $5 billion to S 10 billion over 

the life of the New Attack Submarine program. For the first 

five submarines built, the savings will be almost $2 billion. 

In its May 1 report, the Navy argues that NNS cost 

savings. from fiscal year 1995 to fiscal year 201 2. will be 

"onlyw $1.3 billion in (easily equatable 

to $2 billion or more in actual out-year dollars) if both nudear 

aircraft carrier and nudeat submarine work are consolidated at 

Newport News. 

This savings to Americm taxpayera is grossly understated 

and based on unsupportable assumptions - but the point is 

made. Newport News will build submarines - and carriers -- 

for billions of doRars less. Our defense will be stronger 

because our precious defense dollars will go farther. 



This committee and evsry Congressional committee is 

searching for every dollar of savings to balance the feded 

budget by the year 2002. If billions are wasted to maintain 

redundant shipbuilding facilities, Congress will have little 

chance to succeed in maintaining a strong defense while 

balancing the budget. 

Mr. Chairman, Having read and listened to the Navy 

testimony and their new report, I have written down the logic 

they have presented. Their reasoning goes as follows: 

First, Electric Boat needs the SSN23 or the cost will go up 
by $600 million on the first two SEAWOLFS and exceed 
the Congressional cost cap. 

Second. €6 must have the NAS ot the owhead cost on 
the SSN23 will go up and cannot be completed for the 
proposed $1.5 billion in the FY'96 budget. 

Third, the NAS needs the SSN23 or Electric Boat's 
overhead and restart expense will cause the NAS costs to 
go up by $500 million. 



Fourth, if you let Newport News Shipbuilding compete (on 
a ship that has not been designed and will not be built for 
three years) it will cost an additional $1 billion, and; 

Lady, if you shut this process down it could cost 
hundreds of millions of dollars in termination and 
environmental costs. 

If you beiieve all of this -- you're on a merry-go-round and 

Congress cannot get off. What I am telling you today is that 

you get off and you control these defense costs -- 
7 

simply by requiring competition. 

V. THE NAVY'S ARGUMENTS AGAINST COMPETITION ARE 
FC- I Y FwEmEw 

Mr. Chairman. I take the strongest possible exception to 

the Navy's unsupportable assertion that "Electric Boat is the 

preeminent yard in the United States for nuclear submarine 

design and construction technology." From every ship and 

shop where skilled craftsmen assemble at Newport News, the 

cry goes up: "That's not so!" 



The facts are to the contrary. Newport News won 8 out 

of the last 12 submarines in competition with Electric Boat, 

and the last two that Electric Boat received (SSN21 and 22) 

are now hundreds of millions above what Newport News bid. 

Later Congress had to impose cost caps on Electric Boat's 

SEAWOLF construction program to control even higher 

increases. 

Newport News was the lead design yard for the Los 

Angeles class. Newport News was the lead design yard for 

the SEAWOLF. In fact, no other company but Newport News 

has deaigned a nuclear attack submarine in over 30 years. But 

the Navy now says that there will be no future competitions. 

Electric Boat will be given a $60 billion sole-source submarine 

business. 



Mr. Chairman. at  the specific level, the incorrect and 

unsupported conclusions in the Navy's study are rampant. I 

would only note here four major ones, which are: 

1. That it would cost roughly $1 billion to shut down Electric 
Boat and restart NNS. Half of that cost is assumed to be 
incurred at NNS. To put that in perspective, that it more 
than the shipbuilder's cost of a current 688 tubmarine. It 
simply does not pass the common sense test. 

2. After having said that it would cost $500 million to restart 
submarine work at NNS, the Navy then makes the case 
that Newport News could compete after 2003. This is 
totally inconsistent with the first point Furthermore, we 
will be permanently out of the business then. 

3. That EB's costs will reduce dramatically compared to 
NNS. This position is not only intuitively false, the fact is 
that NNS has already taken out great amounts of total 
cost, while EB has yet to demonstrate that it can stop the 
ballooning of its per-ship costs. 

4. That NNS cost savings are primarily based upon obtaining 
commercial sales. Our data submitted to the House 
National Security Subcommittee demonstrates just the 
opposite--that the overwhelming bulk of the savings 
comes simply from combining nudear submarines and 
nuclear carrier work in one yard. 



VI. THE NAVY'S SOLE-SOU,RCE PROPOSAL IS 
D. U N A M E R l C A N W F W  - 

Mr. Chairman, the private sector has provided the United 

States with two fully qualified shipyards to design and build 

nuclear submarines. One shipyard -- Newport News -- has 

diversified its product line and struggled to protect its work 

force. The other shipyard - Electric Boat -- has decided not to 

diversify, on the theory. apparently. that the Navy would 

protect it by guaranteeing sole-source submarine work for all 

time. 

Wth the end of the Cold War, there is submarine work for 

only one shipyard. Newport News should not be penalized for 

its very success. Newport News should not be excluded from 

the competition becwse it can s u ~ v e  - as a ahipbuiJding 

company - without contracts for submarine construction. The 

interests of tho taxpayers, not th. interests of speaalizad 



companies, should be paramount when Congreu makes the 

difficult decision on how to proceed. 

Mr. Chairman, Newport N a w s  asks only for the chance to 

compete, in the finest American tradition, for the New Attack 

Submarine. To do otherwise would be unprecedented, 

un-American and unacceptable. The refusal of the Navy to 

compete the New Attadc Submarine is of course a major 

reversal of the Navy's own past policy for the competitive 

procurement of attack submarines. But, more importantly, fa 

linr The award of government contracts, when two 

fully qualified competitors exist, must be made on the basis of 

fair competition. 



The strength and resilience of the American economy rest 

upon competitive results. which automatically make rational 

allocations based upon efficiency and performance. There is 

no substitute for competition - not in policy, not in practice, 

not in result. 

Newport News a s k  only to compete for the right to build 

New Attack Submarines. After 109 years of service to the 

country, that is not too much to ask of the Navy. We 

respectfully request that Congress enact legislation that will 

ensure fair competition. 

V11. THE NAVY CAN EASILY ASSURE THAT NRNPORT NEWS 
SHIPBUILDING'S SUBMARINE SKILLS ARE PRESERVED 
UNTIL A 1998 COMPETITION FOR THE NEW ATTACK 

Under the Navy's plan, nudear submarine engineering and 

construction would be shifted exclusiwly to Electric Boat. This 

is fundamentally unfair and extraordinarily expensive. 

Congress should not allow this decision to stand. 



The Navy's position thatthe New Attack Submarine is 

being designed for construction only at Electric Boat and thus 

too costly to change to anothw yard is unsupportable. First, 

the ship is not yet designed. Detailed design of the ship is not 

even scheduled for completion until after 1998, when the first 

submarine is to be built. Second. we estimate tho cost to 

ensure the design can be effectively built at ether yard to be 

negligible. Wth today's electronic design technologies, such 

as we already in the SEAWOLF Program. production 

parameters can be input into the electronic product model at 

virtually no additional cost. 

The design/build team approach outfined by the Navy b a 

good idea, but it is not new, and the fact of the matter is that 

most of the improvements can be easily instituted at both 

yards. We used this concept on the SEAWOLF and continue to 

use it on current work. The greatest advantage of such teams 



is to ensure that the designepro.duced can be efficiently built. 

Most, if not all, of the signiticant producibility ideas can be 

incorporated in the modular construction concept which 

yards use. We also reject the Navy's assertion that Electric 

Boat would do an inferior job on the design if it had to 

compete. Electric Boat and Newpart News have both been the 

lead design agent for submarines and we have never seen 

either company not perform in accordance with the highest 

standards. 

N. lhmmcy 

The pending decision on where to build future submarines 

is a momentous one. If the Navy conducts a competition for 

New Attack Submarines, the end result will be that the country 

will save billlona of dollars in the cost of building these ships 

even in the immediate upcoming period where tho five-year 

defense budget shortfdl estimates by the General Accounting 



Office and Congrersional:Budget Office range from $50-$110 

billion. This is most significant. The decision will ultlmatdy 

determine if submarines can be an affordable weapon systems 

and not bankrupt the Navy's SCN accounts in the future. In 

order to preserve the savings associated with this competition. 

the Congreas should take all steps now to make sure that the 

competitive poaitians of dl parties a n  adequately maintained 

between now and FY'98. 

Newport News Shipbuilding urges the Congress to 

support the procurement of the New Attack Submarine (NAS). 

But, equally important, we respectfully suggest that the 

Congress and the Administration carefully consider what we 

have said about a more affordable way of implementing that 

procurement decision, and that we be allowed to compete for 

the buirineas. , 



I om confident that this Congress and this Committee 

have the wisdom and the authority to make a sound decision 

on this issue if given the facts. And, on our side, Newport 

News Shipbuilding is prepared to live with tho resub of 

competition. 
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Mr. Chairman and Members of the Subcommittee, I am pleased to be here today to 

discuss issues related to the Administration's plan for producing nuclear attack 

submarines. 

Attack submarine programs are a significant portion of the Navy's overall 

acquisition plan: in its 1996 request, the Administration has allocated $2.8 billion for 

them. That sum includes $1,507 million to complete the funding for a third Seawolf 

submarine, $704 million in advanced procurement hnding to support procurement of 

the first New Attack Submarine (NAS) in 1998, $455 million in research and 

development hnding for the NAS, and $127 million in technology programs 

supporting the Seawolf program. 

My testimony today presents the Congressional Budget Ofice's (CBO's) 

preliminary findings from an ongoing study of nuclear-capable shipbuilders, which we 

have undertaken at the request of Senator McCain. That effort is focused on 

evaluating the potential long-term advantages and disadvantages, as well as the near- 

term costs and savings, of consolidating all nuclear shipbuilding in one yard. 

Two shipyards currently produce nuclear-powered vessels: General 

Dynamics' Electric Boat Division, which specializes in submarines, and Tenneco's 

Newport News Shipbuilding, which builds both submarines and aircraft carriers. The 

Department of Defense (DoD) has chosen Electric Boat to design and build the first 

NAS and plans to designate the shipyard to construct more of the ships. It has also 



chosen to complete a third Seawolf submarine at Electric Boat to ensure that the 

shipyard continues operating until production of the first NAS begins. 

Newport News Shipbuilding has recently petitioned the Congress to mandate 

that procurement ofthe NAS be based on "fbll and open competition." It claims that 

such a competition would reveal it to be the lower-cost builder. In support of its 

claim, Newport News has provided an analysis indicating savings of almost $2 billion 

for the first five ships and $7 billion to $1 0 billion over the life of the program. The 

Navy, however, claims that savings would be much less--$] . 3  billion through 2012. 

Furthermore, it asserts that opening up the NAS program for competition at this point 

would lead to significant delays and, were Newport News to win the competition, the 

likely prospect that submarine production would be reduced to a single yard. 

My testimony today will focus on our preliminary findings in three areas: 

The need for the third Seawolf submarine that DoD has requested in 

its fiscal year 1996 budget and the budgetary savings that would result 

if it was not approved; 

The risks and potential for savings that would be associated with 

consolidating all nuclear ship construction in one yard; and 



o The gains and costs fiom holding a competition or a series of 

competitions for the New Attack Submarine program. 

CANCELING THE SEAWOLF 

With the reduced threat from Russian submarines in the post-Cold War world, DoD 

plans to reduce its force of submarines from 84 in 1995 to between 45 and 55 by the 

end of the decade and beyond. To reduce the force, the Navy is currently retiring 

submarines before the end of their service lives. Even with those retirements, the 

Navy could meet DoD's force goal without producing submarines again until at least 

2003. Why does the third Seawolf need to be authorized in 1996? The Navy argues 

that it supports military requirements and helps maintain the industrial base for 

producing submarines. 

Militarv Value of the Third Seawolf 

In addition to DoD's general force goal of 45 to 55 submarines, the Joint Chiefs of 

StafF(JCS) have stipulated that by 2012, 10 to 12 of those ships need to be as quiet 

as the Seawolf--that is, either Seawolf or NAS class vessels. Of course, other 

attributes, such as the quantity and quality of weapons carried and the quality of a 



submarine's sensors, combat system, and crew, make important contributions to its 

overall combat power. But the Navy has always regarded a submarine's level of 

quietness as an important factor in keeping it hidden from the enemy. A few of the 

latest Russian attack submarines are quieter at certain speeds than the Navy's existing 

Los Angeles (6881) class ships, and the Navy argues that it needs submarines that are 

quieter than the Russian ships. Both the Seawolf and the NAS--equally quiet ships-- 

can fulfill such requirements. 

Although the third Seawolf has military value and supports DoD's military 

requirements, the ship is not critical to f i l f i l l  them. Assuming the Navy will achieve 

a minimum production rate of 1.5 NASs per year beginning in 2002, it will be able to 

meet both the general force goal of 45 to 55 ships and the JCS requirement for very 

quiet submarines without buying the third Seawolf. 

Effect on the Industrial Base 

Although it has argued that the third Seawolf does have military value, DoD has 

indicated that it needs to build the ship now primarily to shore up the industrial base 

to produce submarines in the hture. The segment of the industrial base helped most 

from completing the ship is submarine production at the shipyard level. DoD 



designated Electric Boat to build the third Seawolf to ensure that the shipyard would 

survive until the NAS is authorized for production in fiscal year 1998. 

Apart fiom its benefits to the prime contractor, completing the third Seawolf 

submarine does little to help maintain the industrial base for the design of submarines 

or for the supply of nuclear submarine components. Because the Seawolf class of 

ships has already been designed, building the third ship no longer requires the skills 

of numerous design engineers. Electric Boat's designers have already begun working 

on the design for the NAS. Similarly, because the nuclear reactor for the ship is 

already being built with advance procurement funds, completing the vessel does little 

for vendors that produce nuclear components for ships and submarines. Those 

vendors will benefit more from the authorization of the CVN-76 aircraft carrier last 

year and the NAS--wherever it is produced--than they will from producing the third 

Seawolf. 

Buying the third Seawolf will support suppliers of certain nonnuclear 

components, but that may not be necessary. According to a study on the submarine 

industrial base for DoD conducted by RAND, most vendors supplying nonnuclear 

components could remain viable suppliers even with a gap of several years in 

submarine starts. 



Savings from Canceling the Third Seawolf 

The Navy has requested $1.5 billion in 1996 to complete the third Seawolf. The 

Congress has already appropriated about $920 million to knd advance procurement 

of the nuclear reactor, combat system, and other components. (As of March 1995, 

the Navy had spent $390 million of the $920 million, leaving $530 million unspent.) 

Those previous appropriations bring the total cost of the ship to about $2.4 billion. 

Savings in 1996 from canceling the third Seawolf would be $1.5 billion, an 

amount that would be offset by potential added costs of $500 million over the next 

five years (see Table 1). The offsetting costs would include those of shutting down 

production now, restarting dormant facilities, and retraining the work force when the 

TABLE 1. SAVINGS FROM CANCELING THE THIRD SEAWOLF (In billions of dollars) 

- - --- - 

Total Cost of the Submarine 2.4 

Amount Appropriated in Previous Years a.9' 

Amount Requested in 1996 1.5 

Reconstitution Expenses - -0.5 

CBO Estimate of Net Savings 1 .O 

SOURCE: Congressional Budget Office based on data fro111 the Department of Defense and RAND. 

a Unspent prior appropriations of $350 millio~i tiliglit be used to pay ally costs for tem~inating co~itracts or expenses for 
reconstituting production. In its ;u~alysis, CBO did not assijt~~e that occurred because the funds might be spent before the 
expenses come due. 



NAS is ready to begin production, and the impact on existing contracts. Thus, the net 

savings fiom canceling the third Seawolf would be about $1 billion. 

Some or all of the $500 million in future offsetting costs and any costs for 

terminating contracts on the third Seawolf might be paid from the $530 million in 

unspent appropriations from the previous year. In this analysis, CBO did not assume 

that occurred, however, because those prior year hnds could be spent before such 

costs come due. 

CONSOLIDATING PRODUCTION 
OF NUCLEAR-POWERED SHIPS AT ONE SHIPYARD 

Consolidating the production of nuclear-powered ships at a single shipyard would also 

be likely to generate long-term savings. Because Newport News Shipbuilding has the 

facilities to produce both aircraft carriers and submarines, whereas Electric Boat 

builds only submarines, the only realistic plan for consolidation would be at the 

former. Newport News has given the Congress its own estimate of such savings from 

now until the year 2012. That estimate comes to $7.6 billion. The Navy agrees that 

some savings during that period would occur, but it believes such savings would be 

only $1.3 billion. (Both estimates include canceling the third Seawolf.) The Navy 



also argues that the risks of cutting back to a single shipyard outweigh the likely 

savings. 

Long-Term Savings 

Consolidating production at Newport News would eliminate excess shipbuilding 

capacity at Electric Boat, which has no commercial business to help defray the costs 

to the government of maintaining expensive facilities and certifications to produce 

nuclear-powered ships. Once consolidation was completed, the Navy would need to 

support the fixed costs of only one private-sector, nuclear-capable shipyard--the 

larger Newport News. Given the Navy's planned low rates of construction for 

submarines and aircraft carriers, those economies of scale are likely to become 

important. 

In addition, Newport News could achieve efficiencies by shifting its workforce 

between carrier and submarine work. Building military ships to strict government 

specifications requires a skilled workforce. According to the RAND study on the 

submarine industrial base, most of the skills required to build a submarine are the 

same as those needed to produce or overhaul a carrier. Over the longer term, with 

the low rates of carrier and submarine production, a flexible workforce at one 

shipyard that could shift between carrier and submarine production might help retain 



a stable, skilled workforce more effectively and at less cost than separate workforces 

for carriers and submarines. 

Also, if the third Seawolf is canceled and the construction of the NAS is 

delayed, reconstituting production at Newport News is likely to be less expensive than 

doing so at Electric Boat. If the ship is canceled in 1996, submarine production 

would have to be shut down and reconstituted later when NAS production begins. 

Reconstitution in 1998 would cost about the same at Newport News and Electric 

Boat, but the larger yard's cost advantage would increase if reconstitution was 

delayed. 

The cost advantage at Newport News would result from its ability to shift its 

workforce from the CVN-76 aircraft carrier to the NAS. (The RAND study states 

that the costs of finding, rehiring, and retraining a skilled workforce dwarf all other 

costs of reconstituting submarine production.) Although current Navy plans call for 

NAS production to begin in 1998, delays in programs of this size are not uncommon. 

Exploring and defining the concept for the basic design of the ship took a year longer 

than planned and thus might affect the schedule for production. In addition, an 

internal Navy memorandum in the fall of 1994 states that the Chief of Naval 

Operations was willing to delay production of the NAS to fund programs of higher 

priority, which might indicate his willingness to do so in the future. Thus, 

reconstituting submarine production might well be delayed. 



Short-Term Costs 

Although consolidating construction at Newport News would save money over the 

long term, it might entail some short-term costs. The Navy and Newport News 

disagree about the level of those costs. Electric Boat is designing the NAS to be 

produced in its own facility. The Navy estimates that it would cost about $200 

million and take two to four years for Electric Boat to redesign the ship so that it 

could be produced at Newport News. Alternatively, the president of Newport News 

claims that such costs would be negligible because the submarine is still in the early 

stages of design, and modern design tools (computer-aided design systems) make 

redesign much easier and cheaper. Both shipyards have such tools. In any case, in 

its final report, CBO will analyze that issue more thoroughly. 

Maintaining the Industrial Base 

The Navy is concerned that any significant delay in the NAS program could endanger 

the industrial base for suppliers of submarine components. If redesign caused a 

significant delay, the Navy might need to take some action to ensure the survival of 

those vendors. According to RAND, it might keep them in business by fbnding items 

before the items were needed, paying them to build prototypes, or using them to 

revitalize, modernize, or replace equipment on existing submarines. According to the 



General Accounting Office, if key vendors went out of business, the cost and time to 

reconstitute production could be reduced by having the government or the shipbuilder 

take over production, as Newport News did with torpedo tubes. 

Risks of Consolidating Production 

The Navy argues that the risks imposed by consolidating to a single nuclear-capable 

shipyard outweigh the potential cost savings. It maintains that two yards to build 

submarines are needed to hedge against the possibility of losing a shipyard (for 

example, from a natural disaster) or to increase rates of production if a Russian 

submarine threat increases dramatically. If a second yard--Electric Boat--was needed 

and had already closed, the Navy argues that it would be difficult and time-consuming 

to get it recertified to build nuclear-powered ships. 

Not least, the Navy is reluctant to lose Electric Boat because it regards it as 

the preeminent yard in the United States for nuclear submarine design and 

construction technology. In particular, it notes that the shipyard designed the nuclear 

propulsion plants of 18 of the last 19 classes of submarines and provides design, 

engineering, production, and fleet support for the Seawolf and the Trident ballistic 

missile submarine programs. 



But, in fact, only one yard--Newport News--produces nuclear-powered 

aircraft carriers. Therefore, the Navy has no extra capacity to build carriers in the 

event of a natural disaster or even a nuclear mishap. That situation existed even 

during the Cold War when the threat was greater. Arguably, with the decline of the 

threat fiom Russian submarines in the post Cold-War world, producing submarines 

might be less critical than producing carriers, given the shift in U.S. naval strategy to 

projecting power ashore in coastal areas and the need for weapon systems that 

provide maximum capability in those areas. Therefore, one shipyard capable of 

producing carriers and submarines might now be sufficient. 

More important, Newport News has a maximum capacity to build at least four 

submarines per year. In the long term, assuming that the average expected life of a 

submarine is 30 years, the capacity to build four submarines a year could support a 

steady-state force of 120 attack submarines--a fleet exceeding that of the later Cold 

War years (a maximum of about 100 ships). Thus, the capacity to build four 

submarines a year would meet most plausible scenarios postulating a resurgent 

submarine threat. 

Finally, although Electric Boat designed the power plants for 18 of the last 19 

classes of submarines, Newport News designed the power plant of the modern Los 

Angeles (688) class submarine that is still in production. If Electric Boat's design 



capability is a major reason the Navy continues to operate the shipyard, perhaps a 

more economical solution is to retain that hnction and close the production facilities. 

CONSOLIDATION VERSUS COMPETITION 

According to the Navy, another risk of consolidating production at one shipyard is 

that it might eliminate the possibility of future competition to build submarines. 

Currently, however, no competition exists to build submarines because the Navy plans 

to allocate the design and production to Electric Boat for the foreseeable future. The 

Navy maintains that its plan to allocate production of the third Seawolf and the design 

and production of at least the first NAS vessels to Electric Boat was necessary. By 

way of explanation, it claims that building submarines at an average rate below two 

per year initially would not sustain competition between two shipyards. But sometime 

afler the turn ofthe century, the Navy hopes to increase production to two ships per 

year; it argues that a competition might then be held. The potential for future 

competition, it contends, ensures leverage over Electric Boat to keep the cost of the 

ships down in the interim. 

Newport News maintains, however, that if the Navy continues to designate 

Electric Boat to build submarines while it builds none, its capacity to produce them 

will erode. Therefore, in the future, the Navy would continue to incur the fixed costs 



of two nuclear-capable shipyards--one capable of producing carriers and one capable 

of producing submarines--without reaping the cost savings of having two potential 

suppliers of submarines. Thus, the Navy's current plan might leave it without the 

possibility of generating competition in the fiture and the leverage to hold costs down 

in the interim. 

Furthermore, prospects for competitive procurement of submarines either now 

or in the hture are questionable. First, the Navy may never produce submarines at 

two per year. Even though the NAS is being advertised as a low-cost successor to 

the Seawolf, the first ship of the class is projected to cost $3.3 billion to procure. 

That price is about $900 million more than the third Seawolf, which costs about $2.4 

billion. Although the cost of the lead ship in any class is greater than follow-on 

vessels, and the Navy eventually hopes to get the unit cost down to $1.5 billion, it 

may have difficulty closing such a wide gap. If the Navy cannot reduce unit costs 

substantially, it may not be able to afford to produce two ships per year. 

Second, according to an analysis by the Congressional Research Service 

(CRS), even iftwo submarines a year are produced, sustaining competition between 

the two shipyards may not be realistic. For fiscal years 1994 and 1995, the Navy 

decided that a production rate of three ships a year would not sustain competition 

between the two shipyards producing DDG-51 destroyers without risking their 



financial health. Therefore, prospects would be limited for competition for 

submarines at an even lower rate of production. 

The CRS analysis also notes that even if competition for submarines could be 

sustained, the Navy might not necessarily save money. The inefficiencies from 

splitting the production learning curve between the two shipyards might more than 

offset the savings fiom competition. The analysis suggests that to avoid the added 

expenses of dividing a small purchase of submarines between two shipyards, a winner- 

take-all competition for multiple ships or the entire NAS purchase could be held. In 

that instance, a one-time competition, rather than government industrial policy, would 

decide whether one or two nuclear-capable shipyards remained. In question is 

whether a shipyard would bid extremely low to win the contract and then raise the 

price after the losing shipyard left the submarine production business. Also, would 

the long-term savings fiom a winner-take-all competition exceed any short-term costs 

to the government to "level the playing field" between the two shipyards? CBO's 

ongoing study will analyze that issue quantitatively. 

The CRS analysis lists some of the actions that might be needed to make 

competition more equitable. The Navy might have to fund a Seawolf or some other 

new submarine construction project in 1996 at Newport News as well as Electric 

Boat to ensure that Electric Boat did not enjoy an advantage. (Newport News 

maintains, however, that it could resume submarine production in 1998 if it was given 



some submarine overhauls and repair work now performed by the Navy's shipyards.) 

The analysis suggests that if no new construction project was fbnded at Newport 

News, the shipyard's reconstitution costs might have to be considered during the 

bidding. 

In addition, because Electric Boat is designing the NAS to be produced at its 

facility, the analysis notes that Newport News would have to be allowed to observe 

or participate in the design process and that the design would have to be modified to 

permit Newport News to produce it. As noted earlier, the Navy estimates that 

altering the design would cost about $200 million and delay the NAS program by two 

to four years. However, Newport News argues that the extra costs and time are 

negligible. 

In short, with competition, the possibility exists that the Navy could spend 

substantial amounts of money to level the playing field. Whether long-term savings 

from competition would exceed those amounts is unknown. Also, of course, if the 

competition was winner-take-all and Newport News won, the Navy would end up 

with only one shipyard that could produce nuclear-powered ships anyway. 



REALLOCATING WORK FROM THE PUBLIC SHIPYARDS 

If consolidating production at one shipyard--either by an industrial policy or as a 

result of competition--was thought to be too risky, both shipyards could be kept open 

with work reallocated fiom the four public shipyards that are nuclear capable. 

Reallocating some submarine overhauls from public to private shipyards would allow 

the private yards to spread overhead among more contracts, help keep their skilled 

workforces more efficiently employed, and eliminate excess naval industrial capacity 

as some of the public yards were reduced or closed. 

CONCLUSIONS 

Canceling construction of the third Seawolf submarine and consolidating the 

production of all nuclear-powered ships at Newport News would almost surely 

generate both near-term and long-term budgetary savings. Canceling the third 

Seawolf would save about $1.5 billion in 1996, reduced by $500 million in future 

expenses. The third Seawolf is not needed to meet overall goals for the attack 

submarine force: the Navy is reducing the number of attack submarines from 84 in 

1995 to its force goal of between 45 and 55. Although the Seawolf is an excellent 

submarine in many respects--it can carry considerably more weapons than a Los 

Angeles class submarine and achieves new standards in quietness--DoD leaders have 



already determined that it is too expensive to buy in quantity. They initiated the NAS 

program to develop a submarine that is equally quiet, but smaller and cheaper to 

produce. By 2012, enough of those new submarines will be built to meet the JCS's 

goal of 10 to 12 very quiet submarines without adding a third Seawolf 

As for consolidating production of nuclear-powered ships in a single shipyard, 

it would very likely generate long-term savings. However, the amount of savings is 

in dispute. Newport News estimates that consolidating all construction of nuclear 

ships at its shipyard would save the government $7.6 billion between now and 2012. 

The Navy estimates savings at $1.3 billion over that period. (Both estimates assume 

a third Seawolf is not built.) CBO has not completed its own estimate, but it will 

probably fall between those two amounts. 

The limited number of purchases of nuclear-powered vessels in the Navy's 

current plan makes consolidation an attractive option from an economic standpoint. 

Current Navy plans call for producing one aircraft carrier every four years, starting 

in 2002, after a seven-year gap from the CVN-76 authorized in 1995. Over that same 

period, the Navy would build the NAS at a rate of no more than two submarines a 

year. At those low rates of production, paying the overhead costs associated with 

two separate shipyards is not very economical. A single, larger shipyard would have 

the advantage of shifting workers between carrier and submarine production as 

needed. 



Allowing both shipyards to continue to compete for submarine contracts 

appears to be problematic, as long as the Navy plans to acquire the NAS at no more 

than two a year. Keeping both yards open and active to support a yearly competition 

might be more expensive than buying submarines fiom a single yard: it would require 

the Navy to pay the overhead on two sets of underused facilities and to incur costs 

to level the playing field between the competitors to ensure a fair competition. 

As an alternative strategy, the Navy might be able to conduct a winner-take-all 

competition for multiple ships or even for the entire NAS program. If won by 

Newport News, such a competition would have the same effect as directing 

consolidation. If won by Electric Boat, it could lead to the same result as the 

Administration's current plan, but with the attendant delays and additional costs 

associated with mounting a fair and open competition. CBO will address the issue of 

the potential gains and costs of competition more thoroughly when it issues its study. 
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THE HONORABLE NORA SLATKIN 
Assistant Secretary of the Navy 

Research, Development & Acquisition 

As the Assistant Secretary of the Navy for 
Research, Development and Acquisition, Nora Slatkin is the 
Department's Acquisition Executive responsible for all 
research, development and procurement of defense 
systems satisfying the requirements of the Navy and Marine 
Corps. She is also responsible for all acquisition policy and 
procedures within the Department. 

Prior to being nominated and confirmed as the 
Assistant Secretary of the Navy she was assigned as 
Special Assistant to the Under Secretary of Defense for 
Acquisition. In this capacity she was involved in defense 
acquisition program oversight and policy development on a 
Department of Defense wide basis. 

From December 1984 to January 1993 she was a 
member of the professional staff of the House Armed 
Services Committee where she served as the lead staff 
member of the Subcommittees on Procurement and Military 
Nuclear Systems. 

For seven years prior to joining the professional staff of the House Armed Services 
Committee Ms. Slatkin was the principal defense analyst with the Congressional Budget Office 
for ground force issues. In addition she has worked as a graduate fellow at the National Security 
Council, the Department of State and the Central Intelligence Agency. 

Ms. Slatkin is a Phi Beta Kappa graduate of Lehigh University (1977) with a degree in 
lnternational Relations and holds a Master of Science degree in Foreign Service from 
Georgetown University (1 979). She has also attended the Harvard University Program for Senior 
Executives in National and International Security (1990). 

Ms. Slatkin was born in Glen Cove, New York on May 5, 1955. She and her husband, 
Deral Willis, reside in Annapolis, Maryland. 



ADMIRAL BRUCE DeMARS 
Director, Naval Nuclear Propulsion 

Admiral Bruce DeMars, of Chicago, .Illinois, 
graduated from the United States Naval Academy in 1957. 
Following commissioning he semed in the attack transports 
USS TELFAIR and USS OKANOGAN and, after 
Submarine School, the diesel-electric submarine USS 
CAPITAINE. Following nuclear power training he served 
in the nuclear-powered submarines USS GEORGE 
WASHINGTON, USS SNOOK, and USS STURGEON 
before reporting for duty as Commanding Officer of USS 
CAVALLA. 

Shore duty tours included instructor duty at Nuclear 
Power School and Submarine School and attendance at the 
Armed Forces Staff College. Following staff duty with 
Submarine Squadron TEN, he served as Senior Member of 
the Nuclear Propulsion Examining Board, U. S. Atlantic 
Fleet. He commanded Submarine Development Squadron 
TWELVE in New London, conneeticut.- He then served 
as Deputy Director, Attack Submarine Division in the 
Office of the Chief of Naval Operations until selected for 
promotion to Rear Admiral in 1981. 

As a flag officer, he served as Commander, U.S. Naval Forces MarianasICommander, 
U.S. Naval Base Guam, Commander in Chief, Pacific Representative for Guam and the Trust 
Territory of the Pacific Islands; and as Assistant Deputy Chief and the Deputy Chief of Naval 
Operations for Submarine Warfare. He was appointed Director, Naval Nuclear Propulsion 
Program, Department of the NavyIDepartment of Energy in October 1988. 

Admiral DeMars is married to the former Margaret Ann Milburn of Chicago, Illinois. 
They have two children, Bruce and Margaret. 



Vice Admiral T. Joseph Lopez 
Deputy Chief of Naval Operations 

( R e s o u r c e s ,  Warfare Requirements and A s s e s s m e n t s )  

Vice Admiral Lopez was born in  Poweliton, West 
Virginia January 20, 1940. He entered the U.S. Navy in 
September 1959 and was commissioned in December 1964. 
His education includes a Bachelor of Arts (cum laude) in 
International Relations and a master of Science in Personnel 
Management. After commissioning, he served aboard USS 
EUGENE A. GREENE (DD 71 1) and USS WALLACE L. LlND 
(DD 703) and attended the U.S. Naval Destroyer School. In 
1969 he was assigned as Commanding Officer of River 
Division ONE FIVE THREE in Vietnam, where one of his tasks 
was commanding a joint U.S. and Vietnamese naval assault 
into Cambodia in May 1970. 

Vice Admiral Lopez completed his education at the 
Naval Postgraduate School from August 1970 through June 
1973, was ordered to  the Armed Forces Staff College, and 
began a two  year tour as Flag Secretary for Commander 
Cruiser Destroyer Group EIGHT in 1974. In October 1977, he 
was reassigned as Executive Officer of USS T R U W  (FF 
1095) followed by duty at the Naval Military Personnel 
Command as the Cruiser-Destroyer Atlantic Placement Officer 
in March 1979. Vice Admiral L o ~ e z  was subseauentlv 
assigned in June 1980 as the special ~ssistant- for ~ a v y  Personnel t o  the Assistant Secretary of the 
Navy (Manpower, Reserve Affairs, and Logistics). He assumed command of USS STUMP (DD 978) 
in September 1982, completing a Persian Gulf deployment in 1983. He was assigned in November 
1984 as Special Assistant t o  the Chief of Naval Personnel. 

Vice Admiral Lopez commanded Destroyer Squadron THIRTY-TWO from February 1987 
through March 1988. In 1988 he served as Executive Assistant to  the Chief of Naval 
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Mr. Chairman, distinguished members of the 
Subcommittee, thank you for this opportunity to appear before 
you to discuss the Department of the Navy's Submarine Program 
and Fiscal Year 1996 budget request. 

In my testimony today I will make three main points: 

First, the changes brought by the end of the Cold War 
mean significant changes for our attack submarine program. 
We must maintain undersea superiority, but we are putting new 
emphasis on a variety of missions to deal with the demands of 
this new era. 

Second, we have the right platform for the future with 
our smaller, more affordable but very capable New Attack 
Submarine. The application of technology to reduce cost, and 
the emphasis on flexibility and modularity to adapt to new 
missions mark a significant change in focus from our past 
Cold War priorities. 

Third, we face a near-term decision on a production 
bridge to move us from where we are today to where we need to 
be to begin production of our New Attack Submarine. We have 
thoroughly examined this issue in studies within the 
department and without. Our analysis shows us that one 
solution gives us both the best return on our money and 
allows us to best prepare for the future. That solution is 
using construction of the SSN 23 as the production bridge to 
the New Attack Submarine. 

To support these points in detail, Mr. Chairman, I have 
divided my testimony into three main parts. First our 
mission requirements; second, our New Attack Submarine 
program, and third, the important near-term decisions for 
submarine recapitalization. 

I .  THREAT AND MISSION REQUIREMENTS 

Why Submarines? 

Before discussing the specifics of the submarine 
recapitalization and modernization plan it is worthwhile to 
review the value of submarines. Why do we need them? What 
do they do? 

Their most enduring characteristic is STEALTH. As in 
any form of warfare, the ability to remain undetected or 
camouflaged from the enemy is of prime importance. Today, 
and perhaps more so in the future, submarine STEALTH will 
translate into two major warfare enhancements. 



o The submarine can perform its peacetime forward 
deployed missions in a non-provocative fashion, thereby 
minimizing confrontation and diplomatic escalation. 

o The submarine can perform these missions in the 
midst of anticipated threats without a defensive 
network for self-protection. 

The SSN operates without a "logistics tail" -- 
routinely remaining at sea without re-supply for months at a 
time. It is constantly ready to perform all of its multiple 
missions and is capable of performing several simultaneously. 
With the advantages realized from nuclear propulsion it 
responds instantly to tasking. 

Submarines are usually the first naval platform to 
arrive on station and can remain there unsupported. This 
presence provides full spectrum tactical intelligence 
collection and provides on the scene indication and warning 
of an adversary's actions. Armed exclusively with an 
offensive payload, they provide firepower for land attack - and 
sea control. 

The Need for Superior Submarines 

Clearly, the need for dominance in submarine warfare 
did not end with the Cold War: Russian technological 
advances continue to challenge our superiority. And with the 
global proliferation of diesel submarines the need for 
quality submarines remains great. Countering this worldwide 
threat is justification alone to warrant continued dependence 
on this weapon platform. But there are even more compelling 
needs : 

o As long as othernationsmaintainthe abilityto 
launch ballistic missiles from submarines, we will 
need attack submarines -- they are our primary, and 
sometimes only, conventional means of holding this 
threat at bay. 

o Our attack submarines provide critical national 
intelligence and surveillance information. The fact 
that a submarine can collect this information while 
"invisible" to the regional aggressor is another 
indicator of their strategic importance to the nation. 



o The same cases can be made for the unique 
contributions submarines bring to regional conflicts 
and strategic deterrence, as well as, the enabling 
role they play for joint forces as they covertly 
prepare the littoral battlespace for the entry of 
follow-on forces. 

Russian Submarines 

The entire Russian military has been affected by dire 
economic conditions. However, within the Russian Navy the 
submarine force has been far less affected than the surface 
force. Their submarine research, development and 
construction programs remain aggressive. We cannot afford to 
lose sight of this reality as we concentrate on regional 
conflicts and third world capabilities. We, as a maritime 
nation, should remain committed to not ceding undersea 
superiority to any other power. 

Out of area Russian submarine activity is lower than 
Cold War levels. However, a recent demonstration of Russian 
submarine potential occurred in July 1994. An OSCAR anti- 
ship missile submarine left its home waters and intercepted 
two US Carrier Battle Groups operating in the Western 
Pacific. This episode reflects a Russian desire to maintain 
a world class submarine force. The ultimate future of the 
force will depend on economic recovery, the Russian Navy's 
claims on defense resources, and the out come of the Russian 
debate over the future of the nuclear triad. 

As other nations develop submarine expertise, incidents 
such as this are likely to occur. Nations with nuclear 
submarines are capable of interdicting shipping on the open 
seas while those with conventional submarines can deny 
freedom of navigation through geographic choke points and 
transit lanes in proximity to their shores. 

Russian Submarine Quality Improves 

Russia has placed a national priority on quality 
submarine forces - both attack and ballistic missile - 
retaining a formidable force of over 180 capable nuclear and 
diesel submarines today and projected to be building toward a 
quality force of 20 ballistic missile submarines, 60 nuclear 
attack submarines (including 14 SSGNs) and 40 diesel 
submarines by early in the next decade. 

With increasing dependence on the submarine force for 
executing their nuclear missile strategy, the Russian 
commitment to develop the most advanced technologies in their 
submarines continues unabated. Their national resolve to 



field highly capable attack submarines hinges on this 
national policy. The Russians frequently deploy their SSNs 
as protective assets for their SSBN force and as such they 
recognize that these assets must be equal if not better than 
U.S. submarines. 

With the introduction of the Improved AKULA submarine, 
the Russians have seized the lead in submarine acoustic 
quieting. Later units of the AKULA Class submarine have been 
backfitted with advanced quieting equipment. These hulls are 
quieter, at some speeds, than our best 6881s. Additionally, 
submarines with equivalent or better quieting are in 
construction. They will retain the status of having the 
quietest submarines in the world until the SSN-21 is 
delivered in 1996 and becomes operational around 1998. 

Threat Proliferation to Littoral Nations 

The concern is not limited to Russian submarines. The 
Chinese submarine force is the third largest in the world and 
includes six nuclear powered submarines. Of particular 
concern to our Navy is the increased proliferation of 
advanced weapons systems, especially diesel submarines and 
mines to other countries. Third world countries can produce 
diesel submarines or procure them from Russia or Western 
Europe. Mines are also widely available on the world market. 

At present there are more than 40 countries that 
maintain and operate diesel submarines. Although the 
combined inventory of over 350 submarines includes many 
antiquated submarines, there are approximately 25 modern 
diesel submarines in construction throughout the world today. 
Some of these non-nuclear submarines are available for 
procurement on the open market. This is a challenge to our 
anti-submarine forces. In addition to quality platforms, 
weapons systems, sensors and processing power are available 
to countries intent on shifting the balance of regional 
power. Our continued investment in submarine modernization 
is the most prudent counter to these threats. 

New Threat Environment 

The warfare challenge that drives the need for 
submarines extends beyond the submarine threat. Missiles and 
mines are among the top warfighting concerns of our naval 
leadership as they look to the future. The value of the 
submarine in this hostile environment can not be overstated. 
The submarine role takes on greater importance as littoral 
nations strive to procure the warfighting equipment that 
could deny surface access to adjacent waters. Submarines 
operating in or near these waters provide the Task Force 
Commander with a non-obtrusive asset that prepares the 



battlespace and responds with force when required. This 
unique warfighting asset prepares the battlespace to enable 
the flow of follow-on forces. 

Force Levels and the Need to Restart Production NOW 

The Department of Defense position is to maintain a 
force level of 45-55 attack submarines. The Joint Chiefs of 
Staff have mandated that 10-12 submarines have SEAWOLF-like 
stealth by the year 2012. 

No U.S. submarine has been authorized for construction 
since 1991. 

This creates a challenge of maintaining the required 
force level in a era of rapidly declining budget resources 
with an unprecedented gaps in the construction of nuclear 
attack submarines. 

We need to achieve a continuous and efficient submarine 
production rate by 2002 in order to sustain the required SSN 
force levels. Starting in 2011 our remaining 688s will reach 
the end of their service life at a rate of 2 to 4 per year. 
Given the time span to construct a submarine coupled with the 
fact that future build rates will be at a low rate of 
production -- we must begin building the new class of 
submarine as soon as we can -- 1998. Reaching low rate 
production by the turn of the century will satisfy vital 
military requirements and sustain our ability to build 
submarines - affordably. 

11. NEW ATTACK SUBMARINE 

Why a New Class of Submarines? 

Two distinct streams of thought converged to establish 
the requirement for a new submarine design: 

o First, the anticipated demise of the Russian Navy 
called into question the need for SEAWOLF class 
submarines. The SSN-21 was perceived to possess excess 
military capability in light of the projected post-Cold 
War security environment. The Navy revised its 
submarine recapitalization efforts toward developing a 
lower cost alternative for SEAWOLF. Simply stated, the 
Navy needs a submarine that can be built in adequate 
numbers to sustain submarine force levels well into the 
next century. "Surplus Capability" had to be traded 
for cost. 

o Second, the dominant threat over the past four 
decades has been the Soviet Union. That threat 



concentrated submarine performance toward only two of 
the many missions performed by SSNs. Accordingly, 
submarine design efforts were also dominated by Anti- 
submarine warfare and Anti-Ship Warfare mission 
requirements. Although other missions were exercised 
during the Cold War, special enhancements and 
technology applications were not optimized in submarine 
designs. Today, the threat has expanded beyond the 
Russian Navy to a more diverse set of dangers that 
include theater ballistic missiles, cruise missiles, 
diesel submarines and mines that are now being 
proliferated throughout the littoral nations of the 
world. Realizing that SSNs will play a prominent role 
in this new security environment, the Navy acknowledged 
the need for a new submarine, specifically tailored for 
the changing mission and threat. 

The confluence of these two streams of thought led to the 
development of the New Attack Submarine -- a submarine that 
will provide the Navy with the required military capability 
-- for less cost -- and fully address the multi-mission 
diversity required in the post-Cold War environment. 

Design/Build Approach 

The New Attack Submarine is using a design/build 
approach as the cornerstone for affordability. We have 
established a partnership with the Groton, CT builder much 
earlier in the ship design process than on previous submarine 
programs. This was possible because decisions taken earlier 
determined that the lead New Attack Submarine would be 
designed and built at Groton. This early partnering meant 
that the design could be truly optimized to the builder's 
method of ship construction. There was an early 
establishment of integrated teams from the Navy, key 
component suppliers, designers and shipbuilders to drive 
costs down by making prudent, early decisions on ship design 
before less efficient approaches were locked in. 

New Attack Submarine -- Right for t h e  Future 

The New Attack Submarine design incorporates needed 
improvements on core characteristics that make submarines 
dominant in multiple warfare scenarios. It also reflects a 
dedicated effort by the Navy to preserve or enhance the 
submarine's performance in most mission areas. 

The design is innovative by being able to insert new 
technologies as they develop and accommodate new equipment. 
Integral to this entire process is the unprecedented demand 
for controlling procurement and life cycle costs. The need 
for greater military capability and flexibility must be 



satisfied at the lowest possible cost. 

New Attack Submarine -- Littoral Warfare Performance 

The New Attack Submarine is the first nuclear submarine 
designed to focus on the spectrum of missions rather than 
emphasizing Cold War priorities. For operations in 
potentially mined and shallow waters, the new submarine will 
incorporate a system that reduces its magnetic signature. Its 
mast arrangement and torpedo room will be reconfigurable so 
that they can be altered to conform to specific missions. 
Incorporating a fiber optic "periscope", called a Photonics 
Mast, provides improved night vision, enhanced image 
recognition, improved threat recognition and a laser range 
finder. It will also be constructed with a Special Forces 
exit and entry chamber. It will be capable of carrying 
underwater vehicles designed to deliver Navy Seals or Marine 
Recon Forces. 

An "open systems" commercialized electronics 
architecture, facilitating the use of Commercial Off the 
Shelf Systems, ensures that New Attack Submarine will remain 
in step with the electronics revolution. While remaining the 
"silent service", this submarine will be connected with all 
Naval and Joint communications networks. 

Lastly, engineering developments in the propulsion 
plant contribute to the New Attack Submarine's total mission 
performance. Stealth is the enabling capability that allows 
the submarine: 

- to maintain tactical advantage 
- to enjoy unimpeded access to critical waters 
- to avoid confrontation when appropriate 
- to covertly observe the adversary 

New Attack Submarine and Affordability 

In addition to the military requirements that drove the 
design of the New Attack Submarine, affordability has been a 
major focus since the work began. Once the military 
requirements were established and validated, affordable 
production and life cycle support assumed center stage. 

Major cost reductions have been realized through 
producibility initiatives such as simplification, the use of 
more commercial items and integrating the efforts of design 
and build teams. 

This New Attack Submarine, with all its enhanced 
capabilities, will cost far less than producing SEAWOLF in a 
similar economic and production environment. In fact, the 



cost will be comparable to the Los Angeles Class Submarine in 
today's market. 

New Attack Submarine and Flexibility 

Efforts have been made to ensure that the New Attack 
Submarine will remain the right submarine far into the next 
century. It has been designed for flexibility. It 
affordably incorporates future technologies when they become 
available. One of the enabling features for unprecedented 
capability is Modular Isolated Deck Structure (MIDS). MIDS 
isolates deck mounted equipment from radiating noise into the 
water and protects the same equipment from violent external 
shock. Because MIDS satisfies a large portion of the noise 
and shock specifications, commercial equipment including 
electronics can be used more than ever before. The need for 
MILSPEC equipment is reduced. Since more commercial 
components are used, this platform will be able to affordably 
maintain "state of the art" technology throughout its 
lifetime. 

After twenty years of production and sixty-two ships, 
the Los Angeles Class Submarines have expended their room for 
growth, due to weight constraints. The MIDS concept will 
help mitigate this problem from occurring on the New Attack 
Submarine. 

The Navy and DoD have confirmed independently that best 
state-of-the-art technology has been incorporated into the 
New Attack Submarine; there are no new technologies in sight; 
and when new technologies become available, New Attack 
Submarine will share in their use and do so in an affordable 
manner. 

The Navy's integrated submarine recapitalization plan 
sustains a critical national asset ensuring that we maintain 
future readiness and maritime supremacy. The plan to build 
the SSN 23 in fiscal year 1996, continue New Attack Submarine 
design efforts and start lead ship construction in 
fiscal 1998 is fully funded in the FYDP. The second New 
Attack Submarine (fiscal year 2000) is also fully funded in 
the Future Years Defense Plan. 

111. THE REQUIREMENT FOR A BRIDGE SUBMARINE 

We have made a commitment to the New Attack Submarine 
as the submarine for the next century, but we have a problem. 

The problem is an unprecedented gap in the history of 
the construction of attack submarines. There have been no 
new construction starts since 1991. We are clearly in a 



transition period from high rate to low rate production. We 
need a method to "bridge" this gap. There are six key 
elements to be considered in any bridge solution: 

1. Design of complex, vendor-supplied non-nuclear 
components, 

2. Production of complex, vendor-supplied non-nuclear 
components, 

3. Design of nuclear components, 

4. Production of nuclear components, 

5. Design of nuclear submarines, 

6. Construction of nuclear submarines. 

The issue was examined in a number of ways, including 
studies by the Navy, the Joint Staff and the Office of the 
Secretary of Defense, as well as an independent examination 
of the issues by the RAND Corporation. 

The conclusions drawn by all of these studies are 
essentially the same, i.e. additional SSN construction is 
essential to "bridging" submarine production from 1991 (last 
nuclear submarine new construction authorization) to the 
planned authorization of the New Attack Submarine in 1998. 
The gap, without SSN construction, would have a devastating 
impact on an industry which, of necessity, is dedicated to 
design and construction of nuclear submarine components and 
has little or no offsetting, parallel commercial work. 

Construction of the SSN 23 at the Groton builder was 
determined to be the most time- and cost-efficient solution. 
This decision was taken only after a thorough examination of 
alternatives and provides clear benefits for the Navy and the 
nation. 

Alternatives for Bridging the Gap 

1. Shutdown of the Industrial Base until 1998 or later 

Nuclear capable shipbuilders represent a collection of 
skills that are difficult to establish but quick to perish. 
We have never attempted a shutdown and restart of a nuclear 
capable shipyard. It would be safe to say that such an 
exercise would be of very high risk and there is no guarantee 
that we would ever be able to recover the capability. 
Additionally, the impact of any protracted gap is felt at the 
component supplier level as well. The gap may well force 
some of the vendor base to leave the industry. These vendors 



would have to be replaced before submarine production could 
be restarted with associated cost and schedule impacts. This 
would be a particularly acute problem for specialized 
component manufacturers. 

The loss of a nuclear capable shipyard precludes the 
ability to rapidly ramp up production at a later date. 
Recertification of a shut down builder would be a long 
process and would require immediate restart and high SSN 
build rate (3-4 per year) to sustain the required force 
levels. 

Finally, this option provides none of the key 
ingredients needed to permit construction of the New Attack 
Submarine, i.e. design and construction skills. 

2. Bridging the gap with selected submarine components 

This option delivers no capability for the investment 
made. It is a make work type of scenario that provides no 
support for the ship design, integration nor construction 
process. 

3. Bridging the gap with overhaul/new construction of SSN 
6881 Class submarines 

Overhaul of SSN 6881s 

Submarine overhauls do not require the same type or 
magnitude of design effort associated with new submarine 
development. Similarly, overhauls do not require and, 
therefore, do not preserve the mix of skills demanded by new 
submarine construction. Further, overhauls provide little 
work for component suppliers. Without new construction, 
suppliers will go out of business. The talent, skills and 
discipline to design, build, test and integrate these 
components will be lost. Reconstituting would be time- 
consuming and costly, assuming it could be done at all. The 
overhaul/upgrade approach postpones inevitable block 
obsolescence. 

Continued construction of SSN 6881s 

Construction of a single SSN 6881 in FY 96 may not be 
achievable by industry due to the short preparation time and 
does not provide enough workload or require the right mix of 
skills to maintain this critical core of personnel. It would 
take two SSN 6881s to provide the necessary workload to 
maintain baseline construction skills. 



Further, as the Navy shifted to SSN 21 design and 
production in the late 1980s, SSN 6881 suppliers began 
shutting down production of SSN 6881 material and components 
and retooled to support SSN 21 production. Retooling and 
restarting SSN 6881 production to support one or two ships, 
would be expensive and inefficient, as would reinvesting in 
some of the older technologies which have been overtaken by 
SEAWOLF technologies. 

Construction of SSN 23 

Construction of SSN 23 provides the most cost-effective 
solution to sustaining the nuclear submarine design and 
construction capability. This approach has the near term 
added benefit of providing the nation with a third state-of- 
the-art SEAWOLF submarine. 

The authorization of SSN 23 takes advantage of the $900 
million of SSN23 specific long lead materials previously 
authorized. 

Authorization of SSN 23 and low rate production of New 
Attack Submarines, beginning with the lead ship in 1998, 
provides the necessary workload to maintain critical 
construction and design skills through this decade. Other 
alternatives considered simply do not possess the workload 
nor require the right mix of skills to adequately bridge the 
gap 

Why SSN 23? 

The case for SSN 23 as a bridge submarine is compelling 
from the perspective of its value added in terms or 
warfighting capability, its preservation of key industrial 
base components and the sense it makes from an economic 
perspective when compared to other alternatives. 

The SEAWOLF class submarine not only addresses all 
current warfighting needs, but introduces capabilities and 
technologies that are lacking in today's forces. With its 
superior speed and payload, the SEAWOLF is ideally suited to 
deliver a rapid and decisive military response. The acoustic 
quieting achieved in this ship will preserve U.S. dominance 
of the undersea battlespace that has been increasingly 
challenged by the advanced, high quality submarines still 
being built by the former Soviet Union. Acknowledging this 
threat, the Joint Staff has called for 10-12 submarines of 
SEAWOLF level quieting by 2012. In addition to quieting, 
SEAWOLF provides a reduced magnetic signature, making it less 
susceptible to mines and shallow water detection, improved 
electronics surveillance capabilities and the next generation 
sonar suite; all of which contribute to the missions assigned 



today and expected tomorrow. SEAWOLF can do every mission 
better than 6881. 

Building the third SEAWOLF also represents a 
responsible fiscal decision. Prior to terminating the 
SEAWOLF class and during the subsequent period of program 
restructuring, approximately $380 million of SEAWOLF class 
components were purchased. Additionally, $540 million 
directed by Congress for "SSN 23 or some other project to 
preserve the industrial base" has been responsibly directed 
toward the acquisition of SSN 23 components. As a result of 
this prudent allocation of resources, the remaining cost to 
build SSN 23 is about $1.5 billion. This is approximately 
two-thirds of the total cost, and comparable to the cost of 
building a new 6881. 

Thus the decision to complete the SSN 23 represents an 
exceptional one-time financial opportunity to buy a warship 
second to none at about the same cost required to build a new 
6881. Further, the "to go cost" of $1.5 billion also 
preserves a vital national resource and maintains market 
stability serving as a cost control mechanism for future 
production. 

SSN 23 construction not only makes sense from a 
military value and cost standpoint but has also been proven 
through repeated, independent, studies to be the most cost 
effective method for retaining the skills required to build 
quality submarines. 

Among the alternatives considered, SSN 23 has been 
identified as the only feasible bridge to the 1998 start of 
the New Attack Submarine. The submarine industrial base is 
comprised of three major skill and labor elements: those 
involved with shipbuilding, the non-nuclear submarine unique 
vendors and the nuclear vendors. While New Attack Submarine 
development/advanced procurement will support critical design 
and nuclear production skills, the SSN 23 is the only project 
available between now and 1998 that preserves the production 
skills of the shipbuilder and non-nuclear submarine unique 
vendors. All other options considered include too much risk 
in maintaining or rebuilding these unique skills and 
facilities. The production activity over the next decade has 
been stretched to the breaking point. Any further disruption 
or alteration of the planned build profile could irreparably 
jeopardize industry's ability to deliver needed submarines in 
the future. It is imperative that we build SSN 23 in 1996. 

In summary, the decision to build SSN 23 is prudent 
because it provides unequaled military capability through its 
superior stealth, speed and payload, it takes advantage of 
funds already appropriated procuring the ship at a cost 



comparable with an 6881 class today, and it preserves the 
nation's ability to build "high tech" submarines -- 
providing stability during industry restructuring and 
transition to stable low rate production. 

Cost Impact of Not Building SSN 23 

The remaining investment to deliver SSN 23 is 
$1.5 billion. Completing the SSN 23 is part of the overall 
Navy plan to bridge to the New Attack Submarine at the 
Groton, CT shipyard with lead ship construction commencing in 

Detouring from completing SSN 23 would cost the 
Government roughly $700 million to $1.0 billion plus 
potential intangible costs that could be hundreds of 
millions of dollars. These cost are increased costs to the 
current SEAWOLF and TRIDENT programs as well as the New 
Attack Submarine program. They are all unbudgeted costs. 

The rough estimate of Government liability in each area 
(in then year $ )  is: 

Existing contracts $205M - $360M 
New Attack Submarine $510M - $670M 
Potential Other costs Unknown (potentially 100s 

of $millions) 

subma 
drama 
cost 
remai 

Existing Contracts. Because 
ine starts since 19g1, shipbui 
ically declining. Without SSN 
llocations would increase for 
.ing contracts. Specifically: 

the 
lder 
23, 
the 

re have been 
workload is 
overhead/ind 
shipbuilder' 

The overhead rates, estimates at completion and 
budgets relating to all the shipbuilder's existing 
contracts presume SSN 23 will absorb a substantial 
share of the shipbuilder's overhead. Deletion of SSN 
23 would cause overhead, to be allocated (via higher 
overhead rates) among remaining contracts. Moreover, 
additional indirect costs such as construction 
facility/equipment lay-up costs and unallocated 
material cost would be charged to existing contracts. 

- - Higher overhead rates also would result in increased 
costs to Navy on its engineering and design contracts, 
which are cost type contracts for which Navy pays all 
allowable and allocable costs. These contracts 
represent about half the work to be performed by the 
shipbuilder for the rest of the decade. 

o New Attack Submarine. Deletion of SSN 23 would 



cause overhead, which otherwise would be borne by SSN 2 
fiscal years 1998 - 2002, to be allocated to the New At 
Submarine (via a higher overhead rate). More important 
without SSN 23 in fiscal year 1996, the Navy would lose 
and then try to reconstitute -- critical capabilities 
essential to constructing the New Attack Submarine in 
fiscal year 1998, e. g., skilled tradesmen, unique 
construction facilities, and key submarine component 
suppliers. The New Attack Submarine would bear the cos 
restarting or sustaining these capabilities. 
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Tomorrow's Readiness -- Production Activity Snapshot 
During the 1980s the Navy was authorized to build 

thirty-eight submarines. So far, in the 1990s the number is 
four. As the number of submarines under construction 
declined from twenty-four in 1991 to two in 1996, the 
submarine industrial base embarked on a tremendous 
restructuring program. 

Steady production of one to two submarines per year 
represents the most efficient production rate for this 
restructured industry. This rate safeguards the Navy's 
future capability to build quality submarines and provides 
the necessary force structure as 688 class ships reach their 
end of service life. The earliest start for the new SSN is 
1998, with stable production achieved shortly thereafter. 
Industry needs a bridge to 1998. Numerous studies conducted 
by the Joint Staff, OSD, Navy and other independent agencies 
show that constructing a third SEAWOLF is the most economical 
and lowest risk option for bridging this gap. 

Certain components are unique to submarines making the 
submarine force the only market for them. Manufacturing 
these components requires an extremely skilled work force and 
expensive facilities. All are costly to maintain. Private 
industry may not support retaining this capacity unless there 
is a promise of continued opportunities. Committing to a low 
rate of production is essential toward gaining the necessary 
support among the unique vendors and builders of submarines. 

The knowledge and skills required for submarine design 
and construction are unique and perishable. Without 
exercising these skills through the actual practice of 
submarine shipbuilding, they will rapidly erode. 
Reestablishing proficiency is a difficult and time consuming 
process. 



Examples of the time needed to fully establish 
proficiency in the key trades associated with the building of 
a modern nuclear powered submarine include: 

- 3 years: Sheetmetal and Carpenters 
- 5 years: Shipfitters, Welders, Electricians, and 

Pipefitters 
- 6 years: Machinists 
- 9 years: Testers 

The exacting standards we enforce during the construction of 
these vessels require these times to attain proficiency. 

For this reason, numerous submarine studies conducted 
over the past several years stress the importance of avoiding 
a production gap. Once these skills are interrupted, a 
series of delays are introduced that could ultimately impact 
our ability as a nation to build and afford these submarines. 

This is true not only with production skills, but also 
in the area of submarine design. It takes ten to fifteen 
years to develop a design engineer. The training includes a 
period of formal education, followed by an apprenticeship 
program that includes over five years of hand-on experience. 
These engineers represent a very scarce and valuable 
commodity -- one that is best kept intact through a 
continuous design effort. 

The other submarine program options will require some 
amount of reconstitution of these critical skills, resulting 
in higher risk and near term costs. The Navy plan is the 
only approach that minimizes a design or production gap. 

The Need for Two Nuclear Capable Shipbuilders 

The Bottom Up Review arrived at the national policy 
decision to maintain two nuclear capable shipyards. Two 
nuclear capable shipyards is a fundamental response to 
uncertain future threats in that it provides the decision 
maker the ability to ramp up submarine production if and when 
required. 

Two nuclear capable shipbuilders also provide the 
following benefits: 

o Provides greater stability to the nuclear 
shipbuilding industry in terms of a business base, 

o Allows for the introduction of competition at a 
future date if it is advantageous to the government. The 
fact that competition is retained as a future possibility 
creates appropriate pressures to contain current costs. 



o Crisisprotectionintheeventof anaturaldisaster. 

Any potential downsizing to a single yard must also be 
evaluated in terms of the capabilities we lose. Those 
include : 

o TRIDENT/SEAWOLF design, engineering, production and 
fleet support expertise, 

o Nuclear power plant design capabilities 

The Impact of Competition 

The Navy's current plan -- SSN 23 in fiscal year 1996 
and continuation of the Attack Submarine Design/Bui,ld 

rc=ap&&t$ 
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Introducing competition now is not in the best interest 
of the government based on the following: 

o It would reduce the benefits of the design/build 
approach. 

o Near term construction activity is insufficient to 
sustain two production yards 

o It would force a downsizing to a single nuclear 
capable shipbuilder if Groton, CT were to lose the 
competition, 

o It would require both yards to participate in the 
current New Attack Submarine design process with 
undesirable results including: increased design 
costs, no benefit form SEAWOLF lessons learned, 
i.e. forces split design production effort, breaks 
down existing partnerships with suppliers and 
limits benefits from the current design/build 
process. 

o It would extend the construction period of the New 
Attack Submarine lead ship. 



Introducing competition in the future may be more 
advantageous because: 

o It allows completion of New Attack Submarine 
design and supports an orderly transition to 
stable low rate production, 

o It avoids inefficiencies during the tenuous 
transition period 

A competitive scenario before stable production rates 
are achieved adds an estimated $650 million to $1.1 billion 
to cost and extends the lead ship construction period, does 
not support force level requirements and, in fact, we may 
still wind up with two nuclear capable shipyards at higher 
costs. 

Assessment of Navy Plan vice Shipbuilder Proposed Alternative 
Plan 

The Navy recently completed an assessment of the Navy's 
plan vice an alternative proposal by Newport News. This 
proposal calls for competition for constructing the lead New 
Attack Submarine. A copy of our report is provided as an 
attachment to this statement. 

Newport News claims they would win a competition for 
the New Attack Submarine and save the Navy $2 billion over 
the first five hulls. 

Although our review showed that the Newport News plan 
would realize some savings, it would significantly jeopardize 
the Navy's ability to efficiently accomplish nuclear warship 
desian and construction. -T=+-- 

maintaining two nuclear shipbuilders is clearly worth the 
additional cost. 



The cost of maintaining nuclear capable shipbuilders is 
summarized below: 

SHIPBUILDER COST (FY 1995 - FY 2012) 
(Cost to Navy for 24 SSNs, 4 CVNs and 4 CVN Refuelings in 

FY 1996 $Billion) 

SSNs CVNs/Other Total 

Two Nuclear Shipbuilders $19.5 $20.7 $40.2 
(SSN 23 and 23 New Attack 
Submarines at Electric Boat, 
CVNs at Newport News) 

One Nuclear Shipbuilder $18.7 $20.2 
(24 New Attack Submarines 
and CVNs at Newport News) 

Conclusions 

In summary, nuclear attack submarines will continue to 
be vital to the nation's security. The nuclear attack 
submarine's multi-mission versatility and stealth will 
strengthen its role in the next century. Its ability to 
rapidly respond to crisis situations, remain on station 
almost indefinitely, and provide a variety of response 
options are irreplaceable and increasingly important in the 
new security environment. 

SSN 23 provides the nation with unequaled military 
capability - and sustains the industrial base. 

Our future New Attack Submarine provides the best 
balance between cost and capability. 

Strong commitment to stable low rate production is key 
to preserving our nation's ability to produce advanced 
nuclear submarines. We must protect this crucial national 
asset that has been decades in the making, and allow the SSNs 
we build to be both capable and affordable. 
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NAVY SUBMARINE ACOUISITION PLAN 
AND ASSESSMENT OF SHIPBUILDER PROPOSED ALTERNATIVE PLAN 

EXECUTIVE SUMMARY 

The submarine funding decisions now before Congress are pivotal to 
the survival of our nuclear submarine industrial capability and to 
maintaining our margin of undersea superiority. 

The Navy's plan -- building a final SEAWOLF in FY 96 and New Attack 
Submarines beginning in FY 98 at Electric Boat Division -- is the 
lowest cost way, with acceptable risk, to sustain the industrial base 
and shift to affordable, capable attack submarines. The plan,-' 
consistent with DoD's strategy, preserves leverage and hedges against 
uncertainty by maintaining two nuclear capable shipbuilders -- the 
Groton shipbuilder with submarines and Newport News Shipbuilding with 
aircraft carriers. 

Newport News proposed an alternative plan: competition for 
constructing the lead New Attack Submarine. Newport News claims they 
would win the competition and save the Navy $2 billion for the first 
five New Attack Submarines. 

The Newport News plan would realize no significant savings, but 
would jeopardize the Navy's ability to efficiently manage nuclear 
warship design and construction. Specifically: 

- The cost premium for maintaining two nuclear capable 
shipbuilders per the Navy's plan is relatively small -- about 3% of the 
cost of the Navy's total Electric BoatINewport News workload when based 
on realistic assumptions about future workload and costs at the two 
shipbuilders. Newport News does not factor in Electric Boat overhead 
reductions and efficiency improvements and therefore greatly overstates 
the cost differential (direct and indirect) between the two yards. 
Electric Boat shutdown and Newport News start-up costs ($650M to $1100M 
total) are key factors that Newport News underestimates. 

- The Navy (if Electric Boat shuts down) would lose invaluable 
leverage and the hedge against uncertainty that come with having two 
nuclear capable shipbuilders. Having the option of a second yard 
provides continuing leverage to keep costs down even without direct 
competition -- and preserves the option of competition in the future 
once the build rate is high enough to support building at two yards. 

- Electric Boat is the preeminent yard in the U.S. for nuclear 
submarine design and construction technology; the Navy would lose this 
expertise should all attack submarine construction shift to Newport 
News. This expertise is crucial given our narrowing margin of 
submarine superiority. 

- Competing the lead ship would create major program management 
problems and undermine the cost savings potential of the innovative New 
Attack Submarine design/build process. 

Conclusion: Proceed with the Navy plan. The Navy plan will minimize 
submarine construction costs and risk over time and produce affordable 
nuclear warships from an industrial base capable (as best as possible) 
of accommodating future uncertainty. 



INTRODUCTION 

The submarine funding decisions before Congress are pivotal. The 
Nation's submarine building capability is at a crucial point. By 
1998, the shipbuilders will have delivered all U.S. submarines now 
under construction. Survival of our nuclear shipbuilding capability 
and reactor components industrial base is in jeopardy -- along with 
the future of affordable nuclear warships. Moreover, our margin of 
undersea superiority is the slimmest since the 1950s; for the first 
time, another nation has quieter submarines at sea. To meet this 
challenge, the Navy has a plan well underway. 

THE NAVY'S PIAN AND UNDERLYING DOD STRATEGY 

N a W  Attack Submarine Acquisition Plan -- the Lowest Cost Amroach 
with Acceptable Level of Risk. The final SEAWOLF submarine (SSN 23) 
is budgeted in 1996. Already more than one-third funded, SSN 23 is 
the lowest cost attack submarine the Nation can build now. SSN 23 
supports the Joint Chiefs of Staff military requirement for submarine 
quieting and is key to maintaining the mix of skills and suppliers 
needed to initiate building a class of more affordable "New Attack 
Submarinesuu starting in 1998. The New Attack Submarine design builds 
on important SEAWOLF technological advances. Through innovative 
design concepts and a procurement plan that closely integrates the 
work of designers, builders, and suppliers, the cost of a New Attack 
Submarine will be close to that of a new LOS ANGELES Class attack 
submarine. This plan is the lowest cost way, with acceptable risk, 
to sustain the industrial base for submarines and nuclear components 
and enable transition to a more affordable attack submarine fleet 
capable of meeting the threat. The Navy's plan implements the DOD 
strategy for acquisition of nuclear powered warships. 

DoD Nuclear wars hi^ Acquisition Stratem Provides Invaluable Leveraue 
and a Hedse Aaainst Uncertainty. This strategy maintains two 
nuclear capable shipbuilders -- Electric Boat Division with 
submarines -- and Newport News shipbuilding with aircraft carriers. 
The Navy is well into implementing this strategy. To reduce overhead 
and ship costs, Electric Boat is continuing to re-engineer 
organizations and processes. This effort, coupled with the high 
aircraft carrier construction and overhaul workload the Navy is 
directing to Newport News, helps both companies survive while 
providing ships at reasonable cost. The strategy provides both a 
hedge against an uncertain future and invaluable leverage that come 
with having the option to compete. Moreover, keeping two nuclear 
capable shipbuilders is consistent with other defense industrial 
strategies; e.g., the U.S. has five major conventional surface 
shipbuilders and six military aircraft suppliers. 



ASSESSMENT OF SHIPBUILDER PROPOSED ALTERNATIVE PLAN 

~lternative Acquisition Plan Would Compete Lead New Attack Submarine. 
Newport News recently proposed an alternative plan to the Navy and 
Congress, namely competition for constructing the lead New Attack 
Submarine -- together with the Navy providing submarine overhaul and 
design work to Newport News to "level the playing fieldm. Newport 
News indicated that if allowed to bid, they would win the competition 
and could save the Navy $2 billion for the first five New Attack 
submarines -- and an additional $4.5 billion if Newport News were to 
build subsequent New Attack Submarines to complete the class. Based 
on Newport News1 assertion, the cognizant Congressional subcommittees 
are seeking to understand what, if any, cost premium there is for the 
DoD policy of maintaining two nuclear capable shipbuilders and 
whether it would be best for the Government to compete the New Attack 
Submarine. 

Assessment of Alternative Plan: Provides no siunificant savinqs. but 
jeopardizes the Nawls ability to efficiently manaue nuclear wars hi^ 
desisn and construction. Specifically: 

8 The cost premium for maintaining two nuclear capable builders per 
the Navy's submarine acquisition plan is about 3 percent -- when 
based on realistic assumptions about future workload and costs at the 
two shipbuilders, as shown in the following table: 

SHIPBUILDER COST (FY 1995 - FY 2012)  
(Cost to Navy for 24 SSNs , 4 CVNs and 4 CVN Refuelings) 

FY96 $Billion 

SSNs - CVNsIOther Total 

Two Nuclear Shipbuilders $19.5 $20.7 $40.2 
(Submarines at Electric Boat, 
CVNs at Newport News) 

One Nuclear Shipbuilder $18.7 $20.2 $38.9 
(SSNs and CVNs at Newport News) 

* SSN 23 and New Attack Submarines at Electric Boat; all New Attack 
Submarines at Newport News. 

COST PREMIUM: THREE PERCENT. 

Attachment A provides details on the above analysis, including the 
cost estimating methodology. Moreover, Attachment A shows clearly 
that the savings Newport News predicts would not be forthcoming 
because Newport News: 

- underestimates their overhead rates by assuming unrealistically 
high levels of commercial, foreign frigate, and Navy repair work; 

- is not knowledgeable of (or does not acknowledge) Electric Boat 



overhead reductions and efficiency improvements achieved through 
corporate "re-engineeringu; 

- greatly overstates the cost differential (direct and indirect) 
between the two yards; 

- overlooks the bulk of the substantial cost to shut down 
submarine production at Electric Boat and start up at Newport News. 

- does not include the extra cost and consequences to the Navy of 
providing Newport News the submarine engineering, design, and 
overhaul work Newport News states is necessary to avoid submarine 
start-up costs. 

- does not factor in the relative efficiency of a one-product 
yard vice a multi-product yard; and 

- assumes a higher learning rate than Electric Boat. 

The Navy (if Electric Boat shuts down) would lose invaluable 
leverage and the hedge against uncertainty that come with having two 
nuclear capable shipbuilders. Having two nuclear capable 
shipbuilders provides the Navy continuing leverage to keep costs down 
(even without direct competition), preserves the option for 
competition over the long term, enables faster increase in building 
rates if necessary in the future, and hedges against loss or problems 
at one of the shipbuilders. The Navy should retain these crucial 
advantages, especially since the cost of doing so is relatively small 
(about 3%) . 

Competition for initial New Attack Submarines could preclude the 
possibility of future competition once higher building rates are 
required. Only two New Attack Submarines are planned in the FYDP -- 
too low a rate to sustain submarine construction at two yards. 
Newport News could under-bid during the competition given the 
substantial advantage they have as a result of the  Navy's recent sole 
source contract award to Newport News for construction of CVN 76. 
Electric Boat then could go out of business, foreclosing the option 
of competition for submarines in the future. With the Navy's plan, 
once the build rate is high enough to support construction at two 
yards, a familiarization contract could be placed with Newport News 
to enable them to compete for construction of a mature, validated 
design. 

The Navy would lose Electric Boat's preeminent nuclear submarine 
design expertise if all submarine construction shifts to Newport 
News. Electric Boat provides engineering, planning and logistical 
support for all classes of submarines: 

- Electric Boat designed and built the lead ship of all but two 
of the 16 U.S. nuclear submarine classes preceding the SSN 688. 
Because of difficulties inherent in trying to resolve issues with a 
sole source contractor (Electric Boat), the Navy assigned the SSN 688 
Class design contract to Newport News to obtain the leverage and 
flexibility that come with having an alternate submarine source. For 



SEAWOLF, the Navy assigned the work for the ship's front end to 
Newport News to set up competition for the lead ship construction for 
a class then expected to include about 30 ships (at a rate of 3 and 
in some cases 4 per year); Electric Boat already had been selected to 
design the propulsion plant. 

- Electric Boat designed all but one of the Navy's submarine 
propulsion plant designs, the first Vertical Launch System (VLS), the 
Wide Aperture Array (WAA), etc. 

- Electric Boat developed modular construction for nuclear 
submarines and led its evolution to the third generation. 

Unlike Newport News, which has built ships of many types, Electric 
Boat always has been a submarine designerlbuilder. Retaining 
Electric Boat's expertise is crucial given our narrowing margin of 
submarine superiority. (See Attachment B for details.) 

Competing the lead ship would create major program management 
problems. In particular, competition would: 

- Impair the New Attack Submarine design/build process by 
hindering the open communications between the Navy and the ship 
design yard essential for the process to work. The ship design yard 
would be reluctant to divulge cost saving construction innovations 
for fear of undermining its competitive position. 

- Undermine shipbuilder responsibility. A Iffair" competition 
requires equal terms and conditions. Since Newport News can't be 
held responsible for the New Attack Submarine design, Electric Boat 
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- Impede the design process. If Newport News were to win, either 
the design would have to be transferred to Newport News or some of 
the problems experienced by the SEAWOLF program's split design and 
building yards could recur (e.g., inefficiencies caused by different 
design philosophies, computerized design systems, part numbers, 
etc.). If the design operation were transferred to Newport News, the 
process would be costly, long term, and tumultuous -- placing an 
increasing burden on the Navy's in-house design and engineering 
resources in an era when privatization is being encouraged 
~overnment-wide. 

The current Navy plan for awarding a designlbuild contract to 
Electric Boat would avoid the above problems. (See Attachment C for 
further explanation.) 

CONCLUSION 

The Navy is executing a well thought-out plan to produce affordable 
nuclear warships and, as best as possible, maintain an industrial 



base which will accommodate future uncertainty. 

The Navy's plan is to shift to low rate attack submarine production 
through authorization of SSN 23 in FY 96 and the lead New Attack 
submarine in FY 98 with Electric Boat as the designerlbuilder (see 
Attachment D for more detail). The Navy's plan will: 

minimize submarine construction costs and risk over time; 

sustain the industrial base for submarines and nuclear components; 

preserve invaluable leverage that comes with having the option of 
competition; and 

enable transition to an affordable, capable, and flexible attack 
submarine fleet. 

Attachments: 

A Cost Premium for Having Two Nuclear Capable Shipbuilders and 
Analysis of Shipbuilder Proposed Alternative Plan 

B Electric Boat, Preeminent Shipyard for Nuclear Submarine Design 
and Construction Technology 

C Programmatic Issues Related to Competing the Lead New Attack 
Submarine 

D Navy submarine Acquisition Plan 



ATTACHMENT A 
COST PREMIUM FOR HAVING TWO NUCLEAR CAPABLE SHIPBUILDERS AND 

ANALYSIS OF A SHIPBUILDER'S PROPOSED ALTERNATIVE PLAN 

This attachment provides the results of the Navy's analysis of 
three key issues: 

the cost of maintaining two vice one nuclear-capable 
shipbuilders; 

the cost of not building SSN 23 and shifting construction of 
the New Attack Submarine to Newport News Shipbuilding; and 

the March 1995 Newport News alternative plan for future 
submarine construction as provided to the DoD and Navy -- assumed 
to be the same plan provided to the House National Security 
Committee. 

THE COST OF MAINTAINING TWO NUCLEAR-CAPABLE SHIPBUILDERS 

The Navy's plan for submarine and carrier construction and carrier 
refueling overhauls maintains two nuclear-capable shipbuilders. 

The Navy has never taken the position that the two-yard strategy 
for building attack submarines is less expensive than a one-yard 
strategy. However, detailed analysis shows the total, shipyard- 
wide Navy cost premium for maintaining two nuclear-capable ship 
builders is relatively small (about 3%) under realistic workload 
assumptions. 

Moreover, the advantages of maintaining two yards for the long 
term far outweigh the estimated cost. Specifically, having two 
nuclear capable shipbuilders: 

preserves the option for submarine competition when building 
rates increase in the future; 

provides continuing leverage to keep costs down -- even without 
direct competition; 

enables faster increase in building rate if necessary in the 
future ; 

hedges against loss or problems at one of the builders; and 

is consistent with other defense industrial strategies -- the 
U.S. has five major conventional surface shipbuilding yards and 
six military aircraft suppliers. 

Any analysis of the cost of maintaining two shipyards must examine 
short-term and long-term costs and take into account the total 
cost to the Government for work done at Electric Boat and Newport 
News. The analysis must include attack submarine and carrier 
construction, carrier refueling, overhaul and repair work and 



other surface ship construction. In addition, variations in 
Newport News projected workload must also be analyzed. An 
analysis focused on just one aspect of the Navy's workload such as 
attack submarine construction will likely have skewed results. 

The Navy examined four alternatives. All alternatives build the 
same number of attack submarines over the period FY 1996 through 
FY 2012. Alternative 1, the baseline case, maintains two nuclear 
capable shipbuilders and assumes a realistic level of Navy and 
commercial work. Alternative 2 shifts all nuclear shipbuilding to 
Newport News and assumes a realistic level of Navy and commercial 
work. 

Shipbuilder Cost FY 1995-FY 2012 
(24 SSNs, 4 CVNs and 4 CVN refuelings) 

FY96 $Billion 
SSNs CVNs/Other Total 

Alternative 1 -- Two Shipbuilders $19.5 $20.7 $40.2 
(SSNs at Electric Boat, 
CVNs at Newport News) 

Alternative 2 -- One Shipbuilder $18.7 $20.2 $38.9 
(Realistic workload) 

Alternatives 3 and 4 are provided to demonstrate the cost 
sensitivity of workload variances at Newport News -- alternative 3 
assumes Newport News' highly optimistic projections of commercial 
work and alternative 4 assumes a low level of both Navy and 
commercial work. 

Shipbuilder Cost FY 1995-FY 2012 
(24 SSNs, 4 CVNs and 4 CVN refuelings) 

FY96 $Billion 
SSNs CVNsIOther Total 

Alternative 3 -- One Shipbuilder $18.3 $20.1 $38.4 
(High workload) 

Alternative 4 -- One Shipbuilder $18.9 $20.5 $39.4 
(Low workload) 

Details on the cost estimating methodology for the above analysis 
are shown on the last page of this attachment. 



COST OF NOT BUILDING SSN 23 AND 
SHIFTING ATTACK SUBMARINE CONSTRUCTION TO NEWPORT NEWS 

Impact to non SSN 23 Budget Authority: $650M to $1100M (TY $) 

Electric Boat Costs 

Loss of a Nuclear Shipyard: $440M - $610M 
$180M (RAND estimate) to $350M (Electric Boat estimate) for Electric Boat shutdown 

- Retiree benefits (excluding fully funded pension), undepreciated 
assets, ongoing facility cost until plant closure complete 

- $260M Shutdown impacts on existing work 
- Reallocation of fixed costs, which would have been borne by SSN23, to 

existing contracts, plus additional inefficiencies for yard closeout 
- Remaining liability to ceiling on shipbuilding contracts 
- SEAWOLF Cost Cap not achievable 
- Recovery of business exit costs would become a higher priority to 
Electric Boat than its present cost minimization goal 

Environment Cleanup 
$ Unknown Environmental cleanup cost greatest unknown -- responsibility would be 

contentious 
- Could outweigh any plausible ship cost comparisons 

Newport News Costs: $210M - $490M 

$ 30 - $ 65M Adding a new project creates work force and management problems which 
impacts CVN construction 
- Single product focus in a shipyard yields greatest efficiency 
- Since July '92, CVN estimates at completion have improved up to 5% 

during period with no submarine authorizations -- similar effects seen at 
other yards 

$180 - $235M Impact of Design Transfer 
- Must duplicate sunk design efforts 
- Nontransferable efforts at Electric Boat 

$ 0 - $190M Impact on Lead Ship Construction 
- Submarine facility restart costs -- no attack submarine award in 8 years 
- Submarine work force retraining 
- Delay in delivery 
- Replace lost suppliers and capability for material and equipment 
- Supplier reallocation of fixed costs, otherwise borne by SSN 23 
- Newport News projected lower labor costs 



ASSESSMENT OF NEWPORT NEWS SHIPBUILDING ALTERNATIVE PLAN 

The Newport News Shipbuilding March 1995 analysis claims the 
following cost savings: 

$1.9B if the first five New Attack Submarines are awarded to 
Newport News and SSN 23 is built by Electric Boat. Additionally, 
savings are alleged to increase to $3.6B if SSN 23 is not awarded. 

Newport News cost estimating methodology is as follows: 

To estimate the cost of building five New Attack Submarines at 
Newport News vice Electric Boat, Newport News uses a detailed cost 
estimating model to develop manning and overhead cost projections. 

additional carrier (CVN 77). This results in Newport News 
workload levels which are near record highs. (Without this highly 
optimistic workload, Newport News' claimed savings are not 
possible.) 

The Newport News analysis does not account for a number of factors 
and issues which greatly change the cost impact to the Navy. For 
example Newport News: 

Does not recognize the improved efficiency at Electric Boat 
expected to result from the designlbuild process. The potential 
loss of the Electric Boat design/build effort to date has a direct 
impact on the affordability of the New Attack Submarine. Newport 
News assumes they can build the lead New Attack Submarine for less 
than Electric Boat. However, due to the substantial up front 
design and planning work inherent in the design/build process, 
Electric Boat should be able to build the lead ship for less. 

Overlooks the extra costs and risk of converting Electric 
Boat's design products to Newport News production systems. A 
portion of the design completed to date would require re-work. 

Assumes extremely optimistic future workload levels, including 
a large amount of commercial work. This high workload is key to 
the Newport News savings projection. However, commercial 
construction usually requires Government subsidies or loan 
guarantees, the cost of which are not included in the Newport News 
analysis. 

Does not include the extra cost and consequences of providing 
the submarine engineering, design and overhaul work which Newport 
News states is necessary to avoid submarine construction start-up 



costs. Neither Newport News start-up costs nor the extra cost and 
disruption involved in removing scheduled submarine repair work 
from Naval shipyards is addressed in Newport News' analysis. 

Does not acknowledge the restructuring, reorganizing and 
downsizing Electric Boat is actively engaged in to reduce future 
overhead costs. As a result, the Newport News projections of 
Electric Boat's overhead are overstated. Through FY 95, Electric 
Boat re-engineering has saved the U.S. Government over $100M, with 
estimated FYDP savings of over $500M. 

Overlooks the cost the Navy would incur if Electric Boat were 
to shutdown. 

The Newport News analysis does not appear to include expected 
construction efficiency improvement at Electric Boat. 
The Navy expects Electric Boat to improve future submarine 
construction efficiency because: Electric Boat will have a higher 
ratio of high skilled workers after downsizing; and Electric Boat 
is working to establish a multi-skilled worker environment at 
Groton, similar to that at Electric Boat's Quonset Point facility. 

Newport News assumes a significant savings to other work under 
contract. However, the cost of existing work would go down 
primarily because Newport Newst fixed overhead would be allocated 
over additional New Attack Submarine work. The Government would 
still pay for all of the overhead. 



COST ESTIUATING HETHODOLOCY: 

SHIPBUILDER COST 

- The to ta l  cost of the ship, less Govermnt Furnished Equipment. 

SHIPBUILDING CONTRACT 

LABOR HOURS 
- New Attack Submarine labor hours are based on f i r s t  ship cost relat ionships a t  the subsystem level derived 

predominantly from SEAUOLF returns. Shipbui lder-specif i c  adjustments f o r  make/buy d i f fe rent ia ls  between the 
shipyards are based on la te  1980s SSN 6881 class comparisons. Follow ship estimates are based on h i s to r i ca l  
suhnarine non-recurring costs and projected learning curves. Carrier labor hours are based on recent CVN returns. 

- Shipbuilder speci f ic  learning curves are applied t o  both Newport News and E lec t r ic  Boat New Attack Suharine 
Labor estimates. New Attack Submarine Learning curves a t  Electr ic  Boat are based on the OHIO Class (SSBN 726) 
program, adjusted f o r  the design/build process, uhich possesses many of the single shipyard and design re lated 
construction ef f ic iencies enbodied by design/krild. Newport Neus learning curves are based on actual SSN 688 
Learning curves a t  Newport News. 

- Multi-product inef f ic iencies are estimated uhere appropriate. As demonstrated by analysis of major US 
shipbuilders over the past decade, increases i n  labor hours per ship typ ica l ly  occur when a shipyard, dedicated t o  
single product Line, d iverts core resources t o  manage additional product lines. This increases labor hours f o r  
mlti -product scenarios. 

DIRECT LABOR RATES 

- Direct Labor rate projections are based on the latest  shipyard-specific union wage rate agreements. Outyear 
projections are i n f l a ted  v ia  OSD/WB SCN i n f l a t i o n  indices. 

OVERHEAD 
- Overhead projections are based on yard-specific trend analysis and projections of outyear operating budgets. 

Navy modeling of Newport Neus projections uere found t o  be consistent with recent CVN 76 contract negotiations. Navy 
estimation of E lec t r ic  Boat overhead rates i s  based on monitoring E lec t r ic  Boat re-engineering ef for ts,  v i a  c p ~ r t e r l y  
SSN 21 Cost Performance Report analysis and periodic interviews of E lec t r ic  Boat f inancia l  control o f f i c i a l s .  
Electr ic  Boat has met the i r  r igh t -s iz ing  goals t o  date. Far term projections are highly dependent on workload 
assurpt i ons. 

MATERIAL 
- Submarine material i s  based on f i r s t  ship cost relationships a t  the subsystem level derived predominantly from 

SEAUOLF returns. Shipbuilder-specific adjustments fo r  make/buy d i f f e ren t i a l s  are based on l a te  1980s SSN 6881 class 
c-risons. Follow ships are based on h i s to r i ca l  submarine nonrecurring costs and learning curves. E y l  
adjustments are ma& fo r  both shipbuilders regarding New Attack Submarine long lead material and affordabi l i t y  
i n i t i a t i ves  on a l l  ships. Carrier material i s  based on CVN return data. 

PROFIT 
- For two nuclear shipyard scenarios, the New Attack Subnarine p r o f i t  percentage i s  estimated consistent w i t h  the 

Ohio class. The Ohio class most accurately re f lec ts  the postulated competitive s i tua t ion  of the New Attack Suharine 
program. 

- For sole source, single nuclear shipyard scenarios, a fee consistent with that of the CVN 76 auard was used. 

FACILITIES COST OF MONEY 
- f a c i l i t i e s  Cost of Honey (FCM) i s  calculated by mult iplying the net book value of land and depreciable assets 

i n  a f i rm  by a representative loan ra te  calculated by the US Treasury Department i n  accordance with Public Law 92-41. 
This provides the annual imputed cost of money fo r  a defense f i r m  which i s  al located across contracts. For 
shipbuilders u i t h  re la t i ve l y  small amounts of depreciable assets, such as E lec t r ic  Boat, FCM i s  estimated as Less 
than SlOM per s u h r i n e  contract. For shipyards with substantial ly robust capi ta l  investment programs such as 
Newport News, FCM i s  estimated a t  $30-5011 fo r  submarines and $90-100n fo r  CVN contracts. 

PLANS 

- The design cost f o r  Lead ships represents the SCN port ion o f  shipyard design and drawings. Follow s h i p  cover 
follow-on engineering services. The same cost i s  assuned regardless of shipbuilder. 

CHANGE ORDERS 

- A change order allowance of 10% fo r  Lead ships and 5% fo r  fol low ships, as applied t o  Basic ~onstruct ian,  i s  
used i n  a l l  scenarios. 

ESCALATION 
- Shipku'lder contracts are .base dated' t o  a speci f ic  month and year. Escalation i s  the reimhursernent of I n f l a t i o n  
over the l i f e  of the contract from the contract 's base date, and i s  dependent on overal l  shipbuilder cost. 



ATTACHMENT B 
ELECTRIC BOAT -- PREEMINENT SHIPYARD 

FOR NUCLEAR SUBMARINE DESIGN AND CONSTRUCTION TECHNOLOGY 

Electric Boat is the nation's preeminent submarine designer. 
Electric Boat, by virtue of its experience and innovation, is the 
premier resource for submarine design and construction technology 
in the U.S. Electric Boat designs, builds, and supports 
submarines for the U.S. Navy. Electric Boat's inherent strength 
derives in great measure from its concentration on one product, 
for one customer. 

Electric Boat is the dominant influence in development of U.S. 
nuclear powered submarines: 

- Electric Boat designed the first nuclear submarine, 
NAUTILUS, and the first strategic missile submarine, GEORGE 
WASHINGTON. Electric Boat designed the nuclear propulsion plant 
in every submarine class, except one, and designed every U.S. 
strategic missile submarine. Electric Boat pioneered the modular 
construction process more than 20 years ago, and is now designing 
the third generation improvement of this process for the New 
Attack Submarine. 

- Of the 19 nuclear submarine classes developed, Electric 
Boat designed 15 and shares design responsibility for one other. 
Electric Boat designed and built the lead ship of all but two of 
the 16 nuclear submarine classes preceding the SSN 688. (The 
other two classes were designed and built by Naval shipyards,) 
Because of difficulties inherent in trying to resolve issues with 
Electric Boat as a sole source contractor, the Navy assigned the 
SSN 688 design contract to Newport News to obtain the leverage and 
flexibility that comes with having an alternate submarine source. 
For SEAWOLF, the Navy assigned the work for the ship's front end 
to Newport News to set up competition for the lead ship 
construction for a class then expected to include nearly 30 ships 
at 3 to 4 ships a year; Electric Boat already had been selected to 
design the propulsion plant, Whereas Newport News is a surface 
ship builder that can build submarines, Electric Boat has always 
been a submarine designer/builder. 

- Electric Boat has designed a liquid metal-cooled reactor 
plant, a natural circulation reactor plant, and an electric-drive 
nuclear submarine. Electric Boat's experience with class designs 
and one-of-a-kind designs has been brought to bear in development 
of the latest submarine classes. 

- Because of Electric Boat's experience, Electric Boat is 
used to resolve systemic submarine fleet problems, improve 



existing capabilities, and handle demanding first-of-a-kind 
technology insertion projects which require experienced 
engineering support. For example, ~lectric Boat designed and 
built the first Vertical Launch System for cruise missiles for 
SSN 688 Class submarines. Electric Boat developed the 
installation design for the first Wide Aperture Array on SSN 688 
Class, the first propulsor, and completed the redesign for 
installing the first BSY-1 combat system on SSN 688 Class. 

Electric Boat desian ca~abilitv is crucial to the industrial 
base for submarine technolocry in s~ecialized areas such as 
propulsion plant design, structural acoustics, hydrodynamics, 
weapons handling, and exotic materials. Electric Boat is applying 
this technology to the New Attack Submarine design. 

a Electric Boat is pioneerins the ~esian/~uild Process for 
submarines. 

- Electric Boat has developed a new approach to submarine 
design and construction for the New Attack submarine based on 
Electric Boat's past submarine design experience and reviews of 
other successful manufacturing companies. This approach treats 
the previously separate design and construction elements as a 
single process called "design/buildW. The process is being used 
in all phases of the design process to optimize the New Attack 
submarine design for modular construction and to reduce or 
eliminate traditional cost drivers. 

- The design/build process uses computerized design tools 
such as electronic visualization techniques, and a single multi- 
purpose electronic database, coupled with a team approach for 
accomplishing work. This allows the simultaneous application of 
the skills and abilities of all participants in the submarine 
design and construction process, starting with the initial phases 
of design through delivery of the lead ship.   his team approach 
is intended to ensure that: 

desired ship performance is affordably achieved; 
correct build strategy is implemented; 
required tooling is available, 
construction accessibility and sequence are 
optimized; 
producibility is factored into the design; 
timely material selection and ordering; 
supplier capability is assessed; 
construction is accurately planned; and 
life cycle requirements are fully 
developed/documented. 



- The Navy/DoD decision to select Electric Boat as the 
design/build yard for New Attack Submarine allows all of Electric 
Boat's resources to fully participate in the design phase of the 
program. The designlbuild process teams individuals with 
experience and skills in engineering, construction, testing, 
planning, purchasing, and quality assurance, supplemented by 
individuals with specialty expertise in analysis, cost estimating, 
life cycle support, environmental considerations, ship operations, 
and training. These individuals, with the many diverse skills 
needed to design, acquire material, construct, test, and support 
certification of the ship, interact with the designers to ensure 
their areas of specific skill and interest are addressed from the 
onset of the design through ship delivery, operation and eventual 
disposal. 

- Benefits from this designlbuild process (i-em, Integrated 
Product and Process Development approach) developed at Electric 
Boat include reduced product development time, meaningful 
performance vs. cost trade-offs, minimal change and rework, and 
producible designs, all leading to an affordable, capable 
platform. 

Electric Boat is the Industry Leader in Submarine Technoloav 
Develo~ment, including component development, hydrodynamics, 
acoustics and quieting, composite materials, life support systems, 
and simulation-based design. Some specific examples of Electric 
Boat's activities include design and construction of a composite 
main propulsion shaft, magnetic bearings, distributed electrical 
systems, and permanent magnet motors. Beyond the specific 
technology development, Electric Boat's ability to integrate these 
technologies into the overall submarine design is crucial to a 
successful submarine design. 

CONCLUSION: The Navy must continue to improve upon what has 
become an increasingly thin margin of superiority in undersea 
warfare. To accomplish that, we must preserve the knowledge, 
skills, and capabilities to design and build ever more 
technologically advanced submarines. Maintaining the unique 
technology resource at Electric Boat will do this at a reasonable 
cost without undue risk to the Navy. 



ATTACHMENT C 
PROGRAMMATIC ISSUES RELATED TO 

COMPETING THE LEAD NEW ATTACK SUBMARINE 

A decision to compete construction would, by itself, cause a 
number of detrimental programmatic problems. For example, 
competition would: 

Impair the New Attack Submarine DesianIBuild Process. The New 
Attack Submarine is the first shipbuilding program to use an 
integrated product and process development approach, i.e., 
"design/buildM process. The key to this approach is early and 
extensive involvement of all concerned in the design. 
Specifically, integrated multi-disciplined teams consisting of 
designers and waterfront personnel from Electric Boat, working 
alongside Navy personnel and suppliers, bring design, 
manufacturing, operational and logistics expertise together to 
create a design which will be efficient to produce and operate. 
This approach has proved successful in the commercial sector 
(e.g., the Boeing 777 aircraft). 

Free and open communication is essential for the process to work. 
A decision to compete New Attack Submarine production would have 
an immediate and chilling impact on communications between 
design/build participants. Electric Boat no longer would have any 
incentive to be open and forthcoming with the Navy, knowing that 
all information would be provided to Newport News Shipbuilding. 
Additionally, Electric Boat would be more likely to hold back many 
innovative ideas for their own use in preparing their production 
contract bid. Also, Government communications with Electric Boat 
necessarily would be constrained in order to ensure a "fair8# 
competition, not susceptible to successful bid protests, 

Undermine Shipbuilder Res~onsibility. Under the current 
design/build process, Electric Boat, as both designer and 
shipbuilder, will be responsible for managing and mitigating the 
impact of design data revisions on the lead ship construction 
process. 

Newport News cannot be held responsible for the New Attack 
Submarine design or the impact of design revisions on the 
construction process unless the Navy pays Newport News to repeat 
the New Attack Submarine design. Avoiding this large and 
duplicative expense while conducting a "fairw competition (i.e., 
equal terms and conditions) for the lead ship requires the Navy to 
relieve Electric Boat of design responsibility -- destroying 
another major benefit of the designlbuild process. 

When the Navy is responsible for design data, shipbuilders 
establish elaborate, expensive and time consuming data review 
systems to cull out data revisions used to assert contract 
changes. Determining contractual responsibility and pricing out 



the impact of these data revisions frequently entails contentious 
negotiations and numerous, unproductive disputes. 

Imvede the Desiqn Process. If Newport News were to win, some of 
the problems experienced in the SEAWOLF program with split design 
responsibilities could recur without the transfer of the design to 
Newport News (which would be disruptive, expensive, and time 
consuming). ~pecifically, disagreements over priority of design 
work to support construction, different design philosophies, 
different computer-aided design/construction tools, different part 
numbering systems and the like would bog the program down with 
costly, unpr0ductiv.e administrative burden. All these costs would 
be charged to the Navy as guarantor of New Attack Submarine design 
products. 

The current Navy plan for awarding a designlbuild contract to 
Electric Boat would avoid the above problems, 

Summarv. The integrated designlbuild process at Electric Boat for 
New Attack Submarine facilitates: 

incorporation of innovative, cost saving ideas; and 
management and impact mitigation of design data revisions by 
the shipbuilder. 

A decision to compete the lead New Attack submarine will likely 
preclude the Navy from receiving these benefits, 



ATTACHMENT D 
NAVY SUBMARINE ACOUISITION PLAN 

Navy Submarine ~cquisition Plan -- The Lowest Cost Approach 
with Acceptable Level of Risk. 

- The final SEAWOLF submarine (SSN 23) is budgeted in 1996. 
Because SSN 23 already is more than one-third funded, it is the 
lowest cost attack submarine the Navy can build now. SSN 23 
supports the Joint Chiefs of Staff military requirement for attack 
submarine quieting and is key to maintaining the mix of skills and 
suppliers needed to initiate building a class of more affordable 
@'New Attack Submarines1@ starting in 1998. 

- The New Attack Submarine design builds on important SEAWOLF 
technological advances. Through innovative design concepts and a 
procurement plan that closely integrates the work of designers, 
builders, and suppliers, the cost of a New Attack Submarine will 
be close to that of a new 688 Class attack submarine. 

- This plan is the lowest cost way to sustain the industrial 
base for submarines and components (both nuclear and submarine- 
unique) and enable transition to an affordable attack submarine 
fleet capable of meeting the threat. Moreover, the Navy's plan 
implements the DoD strategy for acquisition of nuclear warships. 

The DoD Nuclear Warship Acquisition Strategy Provides 
Invaluable Leverage and a Hedge   gain st Uncertainty. This 
strategy maintains two nuclear capable shipbuilders -- Electric 
Boat ~ivision with submarines -- and Newport News shipbuilding 
with aircraft carriers. 

- The Navy is well into implementing this strategy. To reduce 
overhead and ship costs, Electric Boat is continuing to re- 
engineer organizations and processes.  his effort, coupled w i t h  
the high aircraft carrier construction and overhaul workload the 
Navy is directing to Newport News, helps both companies survive 
while providing ships at reasonable cost. 

- The strategy provides both a hedge against an uncertain 
future and invaluable leverage that come with having the option to 
compete, Moreover, keeping two nuclear capable shipbuilders is 
consistent with other defense industrial strategies; e.g., the 
U . S .  has five major conventional surface shipbuilders and six 
military aircraft suppliers. 

Attack submarines will remain vital to national security. 

- The U . S . ,  as a maritime nation, needs a strong Navy, and 
attack submarines will continue to fulfill a crucial, unique and 
versatile role, 



- Attack Submarines are in high demand by our operational 
CINCs today. The attack submarine fulfills critical peacetime 
roles that include regional surveillance, intelligence collection, 
Joint Naval exercises with our allies, counter-narcotic 
operations, and other operations, all contributing to our naval 
forward presence. 

- The DoD position is to maintain a force level of 45-55 
attack submarines. The Joint Chiefs-of-Staff have mandated that 
10 to 12 submarines have SEAWOLF-like stealth by the year 2012. 

- For the first time since NAUTILUS put to sea, the United 
States no longer has the clear advantage in acoustic stealth. 
There are Russian submarines at sea and under construction that 
are quieter, at some speeds, than our improved 688 Class 
submarines. Despite our advantages in combat systems and crew 
training, this loss of advantage in acoustic stealth reduces the 
margin of overall U.S.-to-Russian submarine superiority to its 
lowest level in history, a condition we are determined to reverse. 

- Around the globe, regional powers recognize that submarines 
can radically change an entire defense equation at a relatively 
small military cost. This understanding is the driving force 
behind the global proliferation of modern diesel submarines and 
weapons to these regional powers, Today, there are over 25 modern 
diesel submarines in construction world-wide, The rationale 
behind this trend is easily understood: submarines are the 
original and ultimate stealth weapon system -- one that can be 
adapted for an unlimited range of missions. 

The Navy must achieve a continuous and efficient submarine 
production rate by 2002 to sustain the required attack submarine 
force levels. 

- Starting in 2011, our remaining 688 attack submarines will 
reach the end of their service life at a rate of 2 to 4 per year. 
Given the time span to construct a submarine -- coupled with the 
fact that future build rates will be at a low rate of production - 
- we must begin building the new class of submarine as soon as we 
can, 1998. 

- Reaching low rate production by the turn of the century will 
satisfy vital military requirements and sustain our ability to 
build submarines, and do so affordably. 

- Timely delivery of New Attack Submarines in the next decade 
is essential for our crews to gain the operational experience 
necessary to use these ships effectively against a greatly 
improved potential adversary, 

The challenge is to sustain the industrial base as it shifts to 



a more affordable attack submarine. The last submarine authorized 
was SSN 22 in FY 91, and the new design (the "New Attack 
Submarine8I) will not be ready to build until FY 98. 

Authorization of SSN 23 in FY 96 is needed as a "bridge" to the 
New Attack Submarine. 

- This third and final SEAWOLF Class ship is the most 
economical and low risk option for maintaining critical submarine 
industrial base technologies and skills until New Attack Submarine 
construction can begin in FY 98. 

- Already one-third funded, SSN 23 will be a relative bargain 
to complete. 

- SSN 23 supports the JCS requirement for 10 to 12 attack 
submarines with SEAWOLF-level quieting by 2012. 

- Building another 688 Class attack submarine would neither 
sustain state-of-the-art technology nor meet projected military 
needs because of the 688's increasing vulnerability to detection 
and lack of margin for improvement or adaption. 

The New Attack submarine design is technologically robust and 
provides the best balance between cost and capability (as 
confirmed by OSD-initiated Independent ~eview Group). The New 
Attack Submarine: 

- Will retain SEAWOLF quieting specified by the JCS -- at a 
cost near that of a new 6881. 

- Is being designed to achieve the lowest cost ~ossible 
commensurate with required military capability. For example, 
reduced speed allows lower acquisition and life cycle costs 
through simplification, producibility improvements, and new 
technology ( e . g . ,  fewer components, enhanced modular construction, 
new electric plant design, and life-of-ship core). 

- Is being designed with flexibility to adopt future advanced 
technology. Reconfigurable spaces and modular construction enable 
adaption to different systems/missions in future ships. 

- Will incorporate the best state-of-the-art technology that 
has become available since the need for a more affordable attack 
submarine was recognized in 1988. 

Proceeding in FY 98 with building the lead New Attack Submarine 
has been endorsed by numerous studies over past two years by JCS, 
OSD, Navy, Rand, and the OSD-initiated Independent ~eview. (See 
note last page.) These studies have converged on the following: 

- Need to build attack submarines that are both affordable and 



ca~able to replace 688s ending life in large numbers early next 
century, even with greatly reduced force level. 

- The submarine industrial base and the industrial bases for 
nuclear and submarine-unique components need a commitment to lonu- 
term stable submarine ~roduction; it has drastically downsized and 
is nearing the breaking point. Moreover, shutdown and restart is 
not practicable; e.g., restart would be necessary shortly after 
shutdown to maintain a minimal attack submarine force level. 

- An FY 98 lead New Attack submarine start, together with FY 
96 authorization of a "bridgeN submarine is the most cost 
effective approach to maintainins U.S. submarine desiun ca~abilitv 
and industrial base. 

- Deferrins the New Attack Submarine bevond FY 98 woulq 
increase total New Attack ~ubmarine,Drosram costs and risk; and 
there are no technological breakthroughs or potential cost 
reductions on the horizon to justify delaying the New Attack 
Submarine. 

The Navy's plan will provide a capable and affordable 
replacement for 688 class attack submarines as they reach the ead 
of their service lives in large numbers early in the next century. 
The Navy plan allows maintenance of an attack submarine force 
level of 45  - 55  attack submarines and regains the edge in 
technology and quieting. 

The Navy plan preserves the critical design and production 
components of the nuclear submarine industrial base as national 
assets. The loss of a nuclear capable shipbuilder represents an 
inordinate risk to the Navy's ability to meet U.S. national 
security needs over the long term, The loss of such a shipbuilder 
would remove the Navy's ability to ramp up production in response 
to changes in the world threat, remove the economic stimulus of 
competition whether implicit or not, and leave no capability in 
response to natural or other unforeseen disasters. 

FY 96 and later budgets fully fund an FY 98 lead New Attack 
submarine and FY 96 final SEAWOLF. 

CONCLUSION: 

The United States must retain the ability to build advanced, 
quiet nuclear submarines in sufficient numbers to ensure our 
present and future undersea superiority. The nuclear shipbuilding 
industry must be able to economically produce submarines at the 
low production rates required today and also support higher rates 
of production to meet future uncertainties. 

The ~avy's integrated nuclear shipbuilding plan preserves two 
national assets capable of responding to future need. 



The Navy's plan for low-rate production of New Attack 
Submarines beginning in FY 98 and authorization of SSN 23 in FY 96 
will: 

- minimize submarine construction costs and risk over time; 

- preserve the industrial bases for submarines, nuclear 
components, and submarine-unique components; and 

- enable transition to an affordable, capable, and flexible 
attack submarine fleet. 

Note: Studies include: 

- March 1992 Report on Preservation of U.S. Nuclear submarine 
Capability by Director, Naval Nuclear Propulsion Program and 
report update in November 1992. 

- June 1992 Report on Preservation of the Industrial Base for 
Nuclear-Powered Submarine Systems by Assistant Secretary of the 
Navy (RD&A) and report update in November 1992. - July 1992 Submarine Force for the Future by Joint Chiefs of 
Staff and update in April 1993. - September 1993 Bottom-Up Review and January 1994 annual report 
to the President by Secretary of Defense. - June 1994 RAND Corporation Report "Planning Future submarine 
~roduction". 

- May 1994 USD(A&T) Independent Review Group Report on NSSN. 
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Ronald O'Rourke -- Biography 

Mr. O'Rourke is a Phi Beta Kappa graduate of the Johns Hopkins University, where he 
received his BA. in International Studies, and a valedictorian graduate of the Johns Hopkins 
University's Paul H. Nitze School of Advanced International Studies (SAIS), where he received 
his MA. in the same field. 

Since 1984, Mr. O'Rourke has worked as a naval affairs analyst a t  the Congressional 
Research Service. During that time, he has testified before committees, given many briefings 
and presentations to Members of Congress and congressional staffers, and written numerous 
CRS reports on a wide range of issues concerning the U.S. Navy and naval forces in general. 

Mr. O'Rourke's work a t  CRS has focused largely on overall naval force structure planning, 
aircraft carriers and carrier-based aircraft, surface combatants, and submarines. He also 
coordinated the 1991 CRS report on the defense-policy implications of the Gulf War. 

In addition to two reports that bear indirectly on submarines --Naval Fornard Deployments 
and the Size of the Navy (Report 92-803 F) and Naval Force-Structure Planning: Breaking OM 
Habits of Thought (Report 93-332 F) -- Mr. O'Rourke is the author of several CRS reports and 
issue briefs on submarine issues, including the following: 

Navy Attack Submarine Pmgmms: Issues for Congress (Issue Brief 91098 -- maintained 
since 1985, updated regularly) 

Navy New Attack Submarine (NSSN) Pmgmm: Is It mordable? (Report 94-643 F) 

Navy Centurion Attack Submarine: What is Aft̂ ool.dalile? (Report 93-10 F) 

Naval Arms Control: A Bilateml Limit on Attack Submarines? (Report 90-261 F) 

Nuclear Escalation, Stmtegic Anti-Submarine Warfare, and the Navy's Forward 
Maritime Strategy (Report 87-138 F) 

In addition to these reports, Mr. O'Rourke in 1989 wrote an analysis for a Member of 
Congress on future attack submarine procurement options. This analysis, subsequently 
released for public distribution, outlined a notional submarine, dubbed the SSN97, as a lower- 
cost alternative to the Seawolf (SSN-21) design. Some consider the SSN97 to be an intellectual 
forerunner of the New Attack Submarine program announced to the public in 1991. 

In addition to his work for CRS, Mr. O'Rourke has written numerous articles on naval 
issues for the U.S. Naval Institute Proceedings and other publications. His essay on U.S. naval 
strategy was the 1988 winner of the Naval Institute's annual Arleigh Burke essay contest. 

Mr. O'Rourke has given presentations on naval issues to a variety of audiences in 
government, industry, and academia, including the programming division of the Navy ofice 
of Resources, Warfare Requirements and Assessments (N-8), the Naval War College, the Naval 
Postgraduate School, the Center for Naval Analyses, and the U.S. Naval Institute. He has 
spoken three times on the future of the submarine force a t  the U.S. Submarine League's 
annual submarine technology symposium. 

Mr. O'Rourke is currently preparing a report on the programs for building large ships for 
the U.S. military and on the six private U.S. shipyards involved in these programs. 



Mr. Chairman, distinguished members of the subcommittee, thank you for 
the opportunity to appear before you to discuss issues relating to the 
Administration's proposed plans for submarine acquisition. 

As requested, the first section of my testimony addresses the general issue 
of future requirements and building rates for attack submarines. The following 
two sections discuss the two specific submarine-acquisition issues facing 
Congress this year: 

First, what should be the near-term, stov-gav measure for maintaining 
(i.e.. "bridging") the submarine construction industrial base until the start 
of a follow-on submarine acquisition program? This is the issue of whether 
to fund SSN-23, a third Seawolf (SSN-21) class submarine, a t  a cost of 
about $1.5 billion in FYI996 budget authority. 

Second. what should be the follow-on program that starts at  the other 
end of the "bridm"? This is the issue of whether to approve about $1.16 
billion in FYI996 funding to continue work on the New Attack Submarine 
('NSSN) program. The Administration plans to procure the first NSSN in 
FY1998, but the FY1996 budget request for the NSSN program includes 
about $705 million in advanced procurement funding for the first boat. 

Congress' decisions on these two issues will affect the future configuration 
of the submarine construction industrial base and the future of the U.S. attack 
submarine fleet. 

As requested, the final section of my testimony discusses the recent analysis 
of the relative costs of the "2-yard" vs. "1-yard" strategies for acquisition of 
nuclear-powered warships that was undertaken as a result of a hearing on 
submarine acquisition issues before the House National Security Committee 
subcommittee on Military Procurement on March 16, 1995. 

SSN FORCE-LEVEL REQUIREMENT AND PROCUREMENT RATE 

Two Competing Requirement Statements -- BUR and J C S  

Since September 1993, two separate and somewhat divergent statements of 
the SSN force-level requirement have been allowed to exist and compete for the 
attention of policymakere. One is a Joint Chiefs of Staff (JCS) requirement first 
done in 1992 and updated in mid-1993. It calls for a force of 51 to 67 SSNs, 
including 10 to 12 boats with Seawolf-level stealth by the year 2012. The other 
is the September 1993 Bottom-Up Review (BUR) force-level goal of 45 to 55 
SSNs. 

In theory, the BUR force-level goal of 45 to 55 SSNs should be the 
controlling number -- i t  came out after the JCS study, and it represented the 
official position of the Department of Defense. The leadership of the Pentagon, 
and the civilian leadership of the Department of the Navy, appear to support the 
BUR number. But the uniformed submarine community, and perhaps to some 



Factors driving: the requirement 

Roks and Mbswns of Attarck Submarines 

As stated in the 1993 CRS report entitled Naval Force-Structure Planning: 
break in^ Old Habits of Thought, it is an oversimplification, particularly in the 
post-Cold War era, to think of attack submarines solely or even primarily as 
platforms for countering adversary submarines: 

During the Cold War, U.S. attack submarines were justified primarily 
in connection with the need to counter Soviet submarines. As a result, U.S. 
attack submarines are often thought of primarily as antisubmarine warfare 
(ASW) platforms, and some have questioned the need for U.S. attack 
submarines in light of the decline in Russian naval capability. 

Attack submarines, however, can perform a variety of missions aside 
from ASW, including covert surveillance and reconnaissance, covert 
insertion and extraction of spies and special forces, covert Tomahawk cruise 
missile strikes, covert mining of harbors and coastal areas, and anti-surface 
warfare. These missions can be performed either independently, or in 
support of other U.S. military forces. Even during the Cold War, it was 
probably an oversimplification to think of attack submarines solely as ASW 
platforms; they performed covert surveillance and insertionlextraction 
operations as well. In the post-Cold War era, the Navy has indicated that 
missions other than ASW will receive increased emphasis. In determining 
requirements for attack submarines, policymakers arguably should consider 
not just ASW, but the full range of missions that these platforms can 
perform. 

Requirement for overall numbers 

As discussed in the Bottom-Up Review, requirements for an attack 
submarine force of up to about 45 boats are driven by both warfighting 
considerations i . . ,  fighting two nearly simultaneous major regional 
contingencies) and peacetime deployment considerations (i.e., maintaining 
forward deployments of attack submarines for purposes of intelligence and 
surveillance, and for responding rapidly a t  the outset of a crisis or conflict). 

Requirements for an attack submarine force of more than about 45 boats 
are driven primarily by peacetime deployment considerations. As discussed in 
the 1992 CRS report entitled Naval Forward De~lovments and the Size of the 
Navy, when limits on personnel tempo, requirements for maintenance and 
training, and time lost transiting to and from the operating area are fully taken 
into account, i t  takes an average of 5.7 attack submarines to keep one 
continuously deployed in an operating area somewhere around the periphery of 
Eurasia. 

Navy representatives have stated openly that in recent years, 3 or 4 attack 
submarines have been forward-deployed to the Mediterranean to meet the needs 
of the theater CINC responsible for that area. In light of this example, it can 





A second is combat system sophistication - the ability of the sonars and 
associated computers on the submarine to detect the noise made by the other 
submarine, relative to the ability of the sonars and associated computers on the 
other submarine to do likewise. Together, quieting and combat system 
sophistication determine which submarine will be the first to detect, localize, 
and develop a firing solution on the other submarine, and a t  what range, and 
a t  what risk of counterdetection. 

A third factor is weapon quality, which includes the sophistication of the 
guidance package in the front end of the torpedo. 

A fourth is crew quality, which is a function of recruiting, training and 
teamwork. 

All factors considered, 6881s are probably more capable than Akula as .  But 
the foundation of superiority that the best in-service U.S. SSN has over the best 
in-service Russian SSN has narrowed, because it no longer includes quieting. 
The Navy projects that quieting advantage will be recovered with the 
commissioning of Seawolf-level-stealthy SSNs, but as noted earlier, the recovered 
margin of quieting superiority is projected to be quite small. Under some 
circumstances, in fact, such a narrow margin in radiated noise could prove 
irrelevant. 

Of the three other pillars of superiority, two of them -- combat system and 
weapon quality -- are dependent in part on computer hardware and software. 
Restrictions on exports of higher-capability computer technology have been 
relaxed in recent years, and Russia has mathematicians capable of designing 
sophisticated software algorithms. Consequently, the U.S. margin of superiority 
in these two areas could also narrow in the years ahead. 

RwrsMn submarine production 

There appears to be little disagreement about the capability of the 
submarines that the Russians are now building. The debate centers more on the 
rate a t  which the Russians will build them. During the latter years of the Cold 
War, the Soviets built about 8 submarines per year of all kinds -- about 4 
nuclear-powered units, and about 4 non-nuclear powered units, some of which 
were exported to client states. In 1991, the head of the Soviet Navy told visiting 
U.S. Navy officials that in the future, the plan was to build 3.5 submarines per 
year -- 1.5 nuclear-powered boats and 2 non-nuclear-powered boats, of which 1 
would be offered for export. 

The question is whether the Russians will be able to maintain a building 
rate of 1.5 nuclear-powered units per year, or whether economic and social 
conditions will limit production to some lower rate, such as 1 per year or 0.5 per 
year. 

Why are the Russians engaged in a fairly determined effort to design and 
build new-generation submarines when the other parts of their military, and 
their economy and society as a whole, are undergoing stress and may even be in 



SSN Procurement Rate 

A question frequently asked in discussions of U.S. submarine acquisition 
is whether there can or should be a hiatus in submarine procurement for some 
number of years. This question is to a large degree moot, because we are 
already programmed to have a decade-long near-hiatus in submarine 
procurement during the 1990s. If Administration plans are carried out, then 
during the decade of the 1990s (FY1990-FY1999), we will procure only 4 attack 
submarines. These are the last SSN-688 submarine in FY1990, the second 
Seawolf submarine (SSN-22) in FY1991, the third Seawolf submarine (SSN-23) 
in FY1996, and the first New Attack Submarine in FY1998. This works out to 
an average procurement rate of 0.4 boats per year for a period of ten years -- a 
near-hiatus of considerable length. 

The near-hiatus in SSN procurement during the 1990s is an important 
factor to consider in assessing required future procurement rates. The challenge 

2020, when the 688 force, funded mostly in the 1G0s and 1980s.-kill be kostlv 
gone. This is when the attack submarine force will be composed only of boats 
funded from about FYI990 onward. I t  is at  this time that the force-level effects 
of the 1990s near-hiatus in procurement could become manifest. 

The long-term average required procurement rate for a given item 
(sometimes referred to as the steady-state procurement rate) is equal to the 
required force level divided by the expected service life. As shown in the table 
on the next page, assuming a 30-year life for SSNs, maintaining a 45-boat force 
would require a long-term (30-year) average procurement rate of 1.5 boats per 
year (45 divided by 30 is 1.5). 

If the 1990s are considered to be the first 10 years of the 30-year 
procurement period, and if 4 attack submarines are procured during this decade, 
then the other 41 boats must be procured in the remaining 20 years of the 
period. This equates to an average procurement rate of 2.05 boats per year (41 
divided by 20 is 2.05). Thus, as a result of the near-hiatus in submarine 
procurement during the 1990s, a procurement rate of more than 2 boats per 
year would be required to maintain a force of 45 boats -- the low end of the BUR 
range -- through the 2020s. 

Another way to state this is to say that an average of 15 boats must be 
procured each 10 years. If 4 attack submarines are procured during the 1990s, 
then the procurement rate will have fallen 11 boats behind this pace, and 
maintaining a force of 45 boats will require that these 11 boats be added to the 
procurement profile for the remaining 20 years of the 30-year procurement 
period. 



If the hiatus in submarine procurement were extended to N2002 (i.e., no 
submarines are procured during the period FY1996-FY2001), then only 2 attack 
submarines (the last SSN-688 and SSN-22, funded in FYI990 and FY1991) will 
have been procured in the first 12 years (FY1990-FY2001) of the 30-year 
procurement period. Maintaining a 45-boat force through 2020s would then 
require procurement of 43 boats in the remaining 18 years of the period, or an 
average procurement rate of about 2.4 boats per year, as shown in the table 
above. 

The table shows the analogous procurement rates for maintaining a force 
of 51, 55, or 67 boats through the 2020s following an extended hiatus in 
procurement -- 2 4 2 . 6 5 ,  and 2.8 boats per year, respectively. 

In short, except for a 67-boat force, extending the procurement hiatus to 
the point where submarines must be procured to replace those retiring a t  age 
30 increases the bow-wave effect. 

One strategy for addressing the issue of the downstream procurement bow 
wave is to hope that in the long run -- that is, by the 2020s -- changes in the 
international security environment or in military technology will reduce the 
SSN force-level requirement and thus the required procurement rate. Such 
changes are possible. But it's also possible that changes between now and the 
2020s will increase rather than decrease the SSN force-level requirement, 
making the procurement bow wave even steeper. If the former scenario occurs, 
the Nation will have avoided substantial submarine procurement costs. If it 
doesn't, then policymakers a t  that time will be presented with a substantially 
greater and possibly unaffordable procurement requirement. 

THE "BRIDGE" ISSUE -- FUND SSN-23 IN FYI9961 

Sunk Cost on SSN-23 

It is sometimes said that the sunk cost to date on SSN-23 is roughly $900 
million, and that therefore only another $1.5 billion in additional expenditures 
are needed to finish the boat, which has a total cost of about $2.4 billion. This 
statement, which has been made a t  various times over the past year or so, is not 
entirely accurate. 

About $920 million in prior-year funding is available for obligation toward 
SSN-23 -- about $380 million in FY1990 and FYI991 advanced procurement 
funding for SSN-23, and $540.2 million in additional funding that Congress 
appropriated as part of a 1992 rescission bill. 

The $380 million in FY1990-FYI991 funding has been almost completely 
obligated and expended. Only a portion of the $540.2 million in 1992 funding, 
however, has been obligated, and only a portion of that has been expended. Of 
the total of about $920 million available for obligation, as of May 5,1995, $806 
million has been obligated and $438 million had been expended. 



In short, although about $1.5 billion in new (i.e., FY1996) budget authority 
is needed to complete funding for SSN-23, the amount of money that needs to 
be expended to finish SSN-23 as of early May was about $2 billion ($2.4 billion 
less $438 million expended). 

If Congress decides to not build SSN-23, then most or all of the unexpended 
funding from the $920 million would probably have to be used to pay for 
contract termination costa or costs to support certain key submarine component 
manufacturers. The Navy has told CRS that if Congress does not finalize such 
a decision until the end of FY1995, then little or none of this funding would be 
recoverable for other uses. 

Primarily An Industrial Base Issue 

Funding SSN-23 would add to the U.S. attack submarine fleet a very 
capable submarine of which the Navy and the Nation could make considerable 
use for a period of 30 years. Funding SSN-23 would also marginally contribute 
to the Administration's goal of maintaining an attack submarine force of a t  least 
45 boats, and it would advance the Navy one boat closer to the 1993 JCS goal 
of having 10 to 12 attack boats with Seawolf-level stealth by 2012. 

Funding the SSN-23 in FY1996, however, is not absolutely necessary to 
achieve the Administration's goal of maintaining a force of a t  least 45 attack 
submarines. The absence of SSN-23 from the force structure could be made up 
by procuring one additional NSSN at some later point. 

Nor is funding SSN-23 in FY1996 absolutely necessary to achieve a force 
that includes 10 to 12 Seawolf-level-stealthy boats by 2012: Two Seawolf-level- 
quiet boats -- SSN-21 and SSN-22 -- have already been funded, and as shown in 
the table below, under the Administration's current plans, another 9 to 11 
NSSNs (which would be Seawolf-level-quiet boats) would be funded between 
FYI998 and FY2006 (and would thus be in service by 2012). 

TABLE 2. POTENTIAL NSSN PROCUREMENT 
PROFILES, FY1996-FY2006 

Source: Prepared by CRS, based on U.S. Navy data. 

Thus, with regard to meeting stated goals for U.S. attack submarine 
capability, funding SSN-23 in FYI996 would be militarily helpful but is not 



funds for the procurement of no other submarines until the first NSSN in 
FY1998, appeared to express an implicit preference for the 1-yard strategy. 

Arguments For Two Yards VB. One 

The principal argument in favor of the 2-yard strategy concerns production 
capacity. Currently, EB and NNS can each build up to 3 submarines per year. 
The 2-yard strategy thus preserves the option to reconstitute a second 
submarine construction program (at NNS) to respond to a need to procure 
submarines a t  a rate of more than 3 submarines per year. Assuming a 30-year 
life for submarines, a steady procurement rate of 3 boats per year would be 
suflticient over the long run to maintain a combined force of 90 ballistic missile 
and attack submarines. 

Current plans call for a combined force of 59 to 81 submarines (14 ballistic 
missile submarines plus 45 to 67 attack submarines). Assuming a 30-year life 
for submarines, a force of 59 to 81 boats can be maintained over the long run 
with a 30-year steady-state production of 2 to 2.7 boats per year. This is less 
than the 3 boats per year that could be produced by a single yard. 

A procurement rate of more than 3 submarines per year, however, might 
still become necessary, for three reasons. 

First, as discussed earlier, the 1990s near-hiatus in submarine procurement 
has produced a bow wave situation in which maintaining a force of 45 SSNs 
through the 2020s will require a procurement rate of more than 2 attack 
submarines per year. If the 14 youngest ballistic missile submarines are 
replaced on a one-for-one basis when they retire, then a period will come after 
the turn of the century when there will be an additional requirement for one 
ballistic missile submarine per year for 14 years. This production would be in 
addition to any ongoing production of attack submarines. The combined 
procurement rate of attack and ballistic missile submarines could thus be more 
than 3 boats per year for several years. 

Second, changes in the international security environment or in military 
technology may create a requirement for rapidly expanding the size of the attack 
submarine force from a BUR-like level of, say, about 50 boats to the high-end 
JCS figure of 67 boats. Accomplishing such a buildup in a short period of time 
could require a procurement rate of 4 or more boats per year for a period of 
several years. 

Third, changes in the international security environment or in military 
technology could result in an increase in the attack submarine force-level 
requirement to a number even higher than the high-end JCS figure of 67 boats. 
Some analysts, for example, have argued that the vulnerability of surface 
combatants to advanced enemy anti-ship weapons in the early 21st Century 
could lead to a revised U.S. fleet architecture that relied more heavily on 
submarines to carry out various missions. 



year, with the addition of a $5 million dollar crane, the yard's submarine 
production capacity could be increased to a bit more than 4 boats per year. 
More recently, NNS officials told CRS that, upon reexamining the issue, they 
had determined that NNS could produce 4 boats per year even without the $5 
million crane. 

Alternatively, if NNS's submarine production capacity remains a t  3 boats 
per year, i t  might be possible to reestablish a second submarine-construction site 
- a t  the EB location, or Ingalls Shipbuilding in Pascagoula, Mississippi (which 
built nuclear-powered submarines until the early 1970s), or a t  one of the naval 
shipyards (which also built nuclear-powered submarines until the early 1970s) -- 
to respond to a need to build more than 3 submarines per year. But 
reconstituting a second submarine-construction yard would involve more time, 
expense, and technical risk than under the Administration's 2-yard strategy. 
Also, if some unforeseen event shuts down production a t  NNS, the country 
would have no other facility capable of continuing production of nuclear- 
powered warships. 

Bridging Options for a 2-Yard Strategy 

If a split industrial arrangement -- a 2-yard strategy -- is preferred, and if 
procurement of the New Attack Submarine is to begin in FY1998, with advanced 
procurement funding in FY1996, then it appears that some kind of submarine 
construction work for EB would need to be funded in FY1996. There are a t  
least four potential options for providing such work: 

fund SSN-23 (the Administration's plan) 

fund a portion of SSN-23 

fund construction of outfitted SNN-688 hull sections 

fund 1 or 2 SSN-688 class submarines 

Building SSN-23 would contribute toward meeting the JCS goal of having 
10 to 12 Seawolf-level-stealthy boats by the year 2012, although as discussed 
earlier, this goal can be met without funding SSN-23 in FY1996. 

The option of funding construction of only a portion of SSN-23 -- such as 
the aft section, where the already-ordered propulsion plant would be installed -- 
has not been fully examined in public 'discussion. Building only a portion of 
SSN-23 might not preserve a sufficient business base a t  EB until FY1998, 
although this could be addressed by transferring some additional submarine 
overhaul and repair work to EB from the naval shipyards. And building only 
a portion of SSN-23 would not provide the Navy with a usable submarine. (The 
aft section might be used as a land-based training or research and development 
asset, but the Navy has not expressed a need for such an asset.) Building only 
a portion of SSN-23 could, however, be less expensive than procuring the whole 
submarine. 



If the start of New Attack Submarine procurement is deferred beyond 
FY1998, the industrial base bridge for EB would have to be lengthened. For 
example, in addition to procuring SSN-23 or one or two additional SSN-688s in 
FY1996, additional Seawolf or SSN-688 class submarines might have to be 
procured in later years. 

Bridging Options for a 1-Yard Strategy 

If a consolidated industrial arrangement a t  NNS -- a 1-yard strategy -- is 
preferred, and if procurement of the New Attack Submarine is to begin in 
FY1998, then, as discussed earlier, policymakera have the option of not funding 
any submarine construction work in FY1996. As discussed earlier, this option 
may require the transfer of some submarine overhaul and repair work to NNS 
from the naval shipyards. 

If the start of New Attack Submarine procurement is deferred much past 
the turn of the century, then NNS might have to be provided with some kind 
of interim submarine construction work. 

TEE FOLLOW-ON ISSUE: APPROVE FYI996 NSSN FUNDING? 

NSSN vs. 6881 and Seawolf 

The Navy's goal for the New Attack Submarine (NSSN) program is to 
develop a multimission SSN that is (1) substantially less expensive than the 
Seawolf design, (2) capable enough to maintain U.S. undersea superiority 
against a reduced but still-continuing Russian submarine development and 
construction effort, (3) more capable than the Seawolf or 6881 designs for 
operations in littoral (near-shore) areas, and (4) better able than the Seawolf or 
6881 designs to incorporate major new submarine technologies when they 
become available. 

As envisioned by the Navy, the NSSN would be as quiet as the Seawolf, 
would have a submerged displacement of about 7,500 tons, and would be armed 
with a total of 38 weapons (including 12 additional Tomahawk cruise missiles 
in a 12-cell VLS). Compared to the 6881 and Seawolf designs, the NSSN design 
would have improved features for operations in littoral waters, including better 
shallow-water maneuverability, a sail with a reduced radar cross section, and a 
better capability for covertly delivering special operations forces. The Navy 
estimates the procurement cost for follow-on NSSNs to be about $1.5 billion in 
FYI998 dollars, compared to $2.1 billion for additional Seawolf submarines or 
$1.4 billion for additional 6881s. 

The NSSN design is also intended to be more flexible and adaptable than 
the 6881 or Seawolf designs. The NSSN would feature a torpedo room that can 
be used as a reconfigurable internal space for carrying specialized mission 
packages. In addition, the NSSN would be designed so that follow-on NSSN 
units can easily be built with new and different hull sections. This latter 
feature, which is called modular reconfigurability, would permit the baseline 



for NSSN procurement. This share will depend on the size of the shipbuilding 
budget, the NSSN procurement rate, and the NSSN's unit procurement cost. 

Under the recapitalization plan it presented to Congress last year, the Navy 
stated that i t  wanted to increase the shipbuilding budget (the Shipbuilding and 
Conversion, Navy [SCNJ appropriation account) from its current level to about 
$9.4 billion in FYI998 dollars by the turn of the century. The submarine 
community would like to procure the NSSN a t  a rate of two per year starting 
around FY2003; Navy testimony on its long-range plan suggested a budgeted 
rate of 1.5 boats per year. 

The Navy last year estimated the unit procurement cost for follow-on boats 
in the NSSN class (defined last year as the average for boats 2 through 30 in a 
notional 30-ship buy) to be $1.54 billion each in FYI998 dollars. The Navy 
subsequently redefined "follow-on boats" to mean the fifth boat in the class. 
Under this new definition, the Navy reported to Congress in March, the 
estimated cost is $1.55 billion in FYI995 dollars. This figure is about 9 percent 
higher than last year's estimated cost of $1.54 billion in FY1998 dollars. This 
does not mean that the estimated follow-on cost of the boat has increased 9 
percent; it means only that the cost of the fifth boat in the class is about 9 
percent more than the average for boats 2 through 30. Boats 2 through 4 cost 
more than boat 5, and boats 6 through 30 cost less than boat 5. 

The 1994 report on the affordability of the NSSN program concluded the 
following: 

If the NSSN procurement rate is 1.5 boats per year, the Navy is 
successful in its plan to increase SCN to $9.44 billion by the turn of 
the century, and the NSSN's unit procurement cost is $1.5 billion in 
FYI998 dollars, then NSSN procurement will require 24 percent of 
SCN -- a share not much higher than Cold War average of 20 percent, 
and slightly less than the 26-percent allocation mentioned in the 
Navy's testimony last year; 

If the NSSN procurement rate is 2 boats per year, then NSSN 
procurement will require more than 30 percent of SCN, even if SCN 
is $9.44 billion and the NSSN's unit procurement cost is $1.5 billion 
in FYI998 dollars. This is somewhat higher than the 26-percent 
allocation mentioned in the Navy's testimony, and significantly higher 
than the Cold War average of 20 percent; 

If SCN falls short of $9.44 billion or the NSSN's unit procurement 
cost exceeds $1.5 billion in FYI998 dollars, or both, then for a 
procurement rate of 1.5 boats per year, the share of SCN required for 
NSSN procurement could approach or exceed 30 percent. For a 



Figure 1 

Prepared by CRS, 6 /94 .  based on U.S. Navy data. See text for discussion. 
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all the ships a t  one yard. This does not include any added costs that might be 
incurred as a result of materials being ordered by two yards in smaller 
quantities rather than by one yard in larger quantities. 

If competition is not introduced until the procurement rate reaches two per 
year, the first boat to be competed would be the fourth boat procured. If the 
yard that built the first three boats achieves an 87 percent learning curve on 
NSSN production, then this yard would have a 24 percent cost advantage over 
the other yard in bidding for the fourth boat due to learning-curve effects alone. 
This does not include any additional cost advantage due to the reconstitution 
costs that the other yard would face to reestablish submarine production after 
a hiatus of several years. 

If the objective is to employ competition in building NSSNs, another 
approach would be to hold a competition a t  the start of NSSN procurement and 
have i t  be a winner-take-all competition. This could generate significant 
competitive leverage for the Government, and it would avoid the added costs 
associated with splitting a low-production-rate program between two sources. 

If a winner-take-all competition were held for NSSN production, the 
question of whether there should be a split or consolidated arrangement for 
nuclear warship construction would be decided not by deliberate policy choice, 
but as a consequence of the outcome of the competition. 

To ensure that an up-front, winner-take-all competition for building NSSNs 
is conducted on a level playing field, certain actions might have to be taken, 
including the following: 

SSN-23 or some other type of submarine construction work for EB 
might have to be funded in FY1996 to ensure that EB could be a 
healthy competitor in FY1998. 

Funding might have to be provided to maintain NNS's submarine- 
construction capability until FYI998 on a level equal to EB's, and the 
one-time costs of reconstituting submarine production at NNS in 
FYI998 after a hiatus of a few years might have to be addressed in the 
bidding process. 

NNS would need to be maintained as a full observer and consultant, 
if not a direct participant along with EB and the Navy, throughout the 
NSSN design process, so that NNS would have an understanding of 
the NSSN design equal to EB's. 

Any features incorporated into the NSSN design to help optimize the 
design specifically for EB's production processes and methods would 
have to be removed from the design, so that the design does not 
provide EB with a built-in cost advantage. 



Limitations of RAND Report 

At present, the most thorough independent study of the submarine 
construction industrial base is the 1994 RAND report entitled The U.S. 
Submarine Production Base: An Analysis of Cost, Schedule, and Risk for 
Selected Force Structums. Although this report is thorough and helpful on the 
many questions i t  addresses, no report of manageable length could cover every 
aspect of the issue, and the RAND report has certain limitations in scope. In 
particular, the RAND report, which responded to specific tasking from the Ofice 
of the Secretary of Defense, does not directly address three issues of potential 
interest to Congress. 

The first of these is the primary issue under consideration here -- the 
relative overall costs of the 2-yard and 1-yard strategies. The report examines 
separate reconstitution costs a t  EB and NNS, and presents information on 
production rates if submarines are produced a t  two yards rather than one. But 
it does not look a t  the overall cost to the government of having nuclear warships 
produced a t  2 yards vs. 1. 

The second issue it does not address is the scenario in which NNS 
reconstitutes submarine construction a t  the end of the 1990s after receiving 
both carrier construction work (CVN-76) and submarine overhaul and repair 
work. The study looks only a t  scenarios where NNS has one form of work but 
not the other. The omission of the scenario where NNS has both forms of work 
simultaneously is potentially significant, because NNS officials have based their 
presentations to Congress on this scenario, and not on the scenario of having 
only one form of work or the other. The RAND report provides estimates of 
how the cost of reconstituting submarine construction work a t  NNS is reduced 
if NNS has either form of work. But it does not provide an estimate of how 
these costs might be further lowered if NNS has both forms of work. The report 
thus cannot serve as an independent source of information on this particular 
point. 

Third, the report examinee only one option for providing EB with 
submarine construction work (as opposed to submarine overhaul and repair 
work) as a bridge to the start of NSSN production, namely, construction of 
SSN-23. It does not examine other options for providing submarine construction 
work, such as building only a portion of SSN-23, building special-mission hull 
sections for backfitting into existing SSN-6888, or building 1 or 2 additional 
Improved SSN-688 class submarines. The report thus cannot serve as an 
independent source of information on the costs of these options or on the 
question of whether building SSN-23 represents the most cost-effective form of 
submarine-construction work for bridging EB to the start of NSSN production. 

Shorter- and Longer-Term Cost Consequences 

A decision by Congress to allocate NSSN production to EB or NNS would 
have both shorter- and longer-term cost consequences. Accordingly, the analysis 
was designed to examine both shorter- and longer-term cost consequences. The 
study examines costs during the period FY1996-FY2012. 



the review by the 3 congressional support agencies began a t  that time and was 
to be completed within one week. 

None of the parties involved in the effort had full visibility of all aspects of 
the study. NNS did not have access to EB business-sensitive data, or to the 
Navy's modeling or estimating methods. The Navy did not have access to NNS's 
submission, although it did have access to an earlier cost study that NNS 
generated on its own and submitted to the Navy prior to the start of this 
analysis. The 3 congressional support agencies, in large part because of time 
constraints, had only limited exposure to NNS's and the Navy's data and 
modeling and estimating methods. 

The results of the analysis add substantially to the very limited amount of 

Shorter-Term Cost Effects 

The shorter-term cost effects of switching from the Administration's 
preferred 2-yard strategy to the 1-yard strategy include the one-time transitional 
cost effects of switching planned NSSN production from EB to NNS and the 
potential NSSN production savings (due to economies of scope) that NNS might 
achieve (relative to the Administration's plan) during the NSSN production 
startup period when the procurement rate will be less than 1 boat per year. The 
one-time transitional cost effects include but are not necessarily limited to the 
following: 

Not funding SSN-23. This includes not approving the requested 
FYI996 funding to complete funding for SSN-23, plus the recovery of 
any unexpended portion of the prior-year funding available for 
SSN-23. 

Funding an additional NSSN. The analysis was set up to compare 
strategies for producing an equal number of SSNs. Since the 1-yard 
strategy does not require funding SSN-23 in FY1996, an additional 
NSSN was added in a subsequent year to the 1-yard strategy to make 
up the difference. The year chosen was FY2002, which was the year 
outside the FYDP that was closest to FY1996, and a year in which 
there is some uncertainty as to whether the number of boats to be 
funded will be 1 or 2. 

Supporting or reconstituting component sources. This includes 
the costa of supporting component vendors that were to have been 
supported by SSN-23 or reconstituting these sources a t  a later point 
either as independent vendors or as in-house NNS manufacturing 
capabilities. 

Submarine close-down at EB. This would include any costs which 
the Federal government would be obligated to pay as a result of the 



Cost of labor. Bargaining conditions between management and the 
work force over wages and benefits a t  EB and NNS under the 2-yard 
strategy might differ from those a t  NNS under the 1-yard strategy. 
This could lead to a differential between the two strategies in the area 
of wages and benefits. 

Pductivity of labor. The need to move workers from one form of 
work to another, or opportunities for doing so, may differ under the 
2-yard and 1-yard strategies. This could lead to a differential between 
the two strategies in the area of overall labor productivity. 

Cost of materials. The degree of efficiency with which materials 
may be ordered by EB and NNS under the. 2-yard strategy may differ 
from the degree of efficiency with which materials might be ordered by 
NNS under the 1-yard strategy. 

Fixed overhead costs. A principal argument made by those in favor 
of the 1-yard strategy is that the various forms of work performed 
would bear the frxed overhead costs of 1 nuclear shipyard rather than 
2. 

Results and Comments 

M's and Navy's Results Converted to FYl996 Dollars 

Both NNS and the Navy prepared estimates of the cumulative savings that 
result over the period N1996-N2012 from adopting the 1-yard strategy rather 
than the Administration's preferred 2-yard strategy. NNS's estimates, which 
covered all 8 scenarios, were calculated in then-year dollars using a steady 4 
percent escalation (inflation) rate. Other escalation rates which can be used 
include the CPI-U rate of 3.4 percent, which CBO uses in its January 1995 
report entitled The Economic and Budget Outlook: Fiscal Years 1996-2000, and 
3.0 percent, which the DOD Comptroller uses as its escalator for purchases in 
its March 1995 report entitled National Defense Budget Estimates for FYl996. 

Another option is to convert NNS's estimates to constant FYI996 dollars 
by subtracting out the effects of NNS's 4 percent escalation rate. 

A third option is to convert NNS's estimates into discounted dollars. This 
involves the use of a discount rate on constant-dollar figures to reflect the value 
of spending money now rather than a t  some point in the future. In its 1994 
report on the submarine production base, RAND presents discounted-dollar 
calculations and states: 

Decisions regarding spending and investment over the long term 
should be made on the basis of discounted dollars. Some would say that no 
saving results from postponing a billion-dollar purchase by ten years, that 
it's "just moving money around." But that ignores the value most people 
would ascribe to having the benefits of that purchase now rather than later 
(whether that money goes to a submarine or some other purpose). 



TABLE 5. NNS AND NAVY ESTIMATED TOTAL SAVINGS, 
FY1996FY2012 

(in billions of constant FY1996 dollars) 

Source: Prepared by CRS based on NNS and Navy data. 

As can be seen in the table, for scenarios where estimates are available from 
both NNS and the Navy (scenarios 1A and lB), the Navy and NNS agree that 
a 1-yard strategy is less expensive than the 2-yard strategy, but disagree 
substantially on the amount of savings that would be realized by the 1-yard 
strategy. This difference is due to differences between the NNS and Navy 
estimates for both shorter-term cost effects and longer-term cost effects. 

Longer-term cost effects are most easily viewed during the period FY2006- 
FY2012. This is the period after shorter-term transitional cost effects have 
played themselves out, and when the NSSN program reaches steady-state 
production conditions in the shipyard. The table below presents estimated 
longer-term cost effects during the period FY2006 to FY2012 in the form of an 
average annual figure. The table includes scenario 1A (which results in the 
highest estimated savings figure for both the Navy NNS), scenario 1X (which 
the Navy believes to be the most realistic scenario, and which results in the 
lowest estimated savings figure for the Navy), scenario 1B (for which both the 
Navy and NNS made estimates), and scenario 4B (which results in the lowest 
estimated savings figure for NNS). 

TABU 6. ESTIMATED AVERAGE ANNUAL RJECURRING SAVINGS, 
FY2006-FY2012 

(in millions of constant FY1996 dollars, 
rounded to the nearest five million) 

Source: Prepared by CRS based on NNS and Navy data. 



ATTACHMENTS: 

BRIEFING SLIDES CITING JCS REQUIREMENT 
FOR 51 TO 67 SSNs, INCLUDING 

10 TO 12 BOATS WITH SEAWOLF-LEVEL STEALTH BY 2012 

Attached are Navy briefing slides, except the slide entitled "Conclusions - Cost 
Related Factors," which is taken from the report of the Navy-appointed 
independent NSSN study group, also known as the Reynolds panel. 
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Conclusions - Cost Related Factors 
Timing/Force Stmcd~re 0 bservations 

+ DraR RAND study (78 March 19941: 
I 

- "Less than a billion dollar savings given longest gaps feasible" 
- "Further risks may jeopardize nuclear submarine program" 

I - "Recommend continued submarine production" 
. . 

+ FY98 Authorization needed to maintain minimum force 
structure 

- Presenles submarine design capability I 

- 

- One year delay removes decision maker's force level options 
- Delay makes "70-12 by 2072') Joint Staff objective unachievable 

+ Low rate NSSN production signals long term commitment 
- Provides stability during industry restructure 

Production Gap savings do not justify the risk 
- FY98 NSSN recommended 

INRG- 17 

I 
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I TITLE 111-DEPOT-LEVEL 

3 SEC. 301. E L I > I I ~ . \ T I O ~  OF 00 40 RULE FOR P t ' B L I C  PRI. 

1 VATE D n T S l O S  OF DEPOT*LEJTL >IAISTE. 

5 SAUCE WORKLOAD, 

6 (a) E U ~ K S A T T ~ S S  OF RIU.--Section 2466 of title 

7 lo! United .States Code, is sn\cnded- 

8 (1) IYJ- striking out subsections (a),  ( c ) ,  (d ) ,  and 

9 (e): uad 

I0 (2) b r  r t r h g  out "(b) PROHIBITIOF r??t ~ L L Y -  

12 (b) C o ~ ~ o R h n r r O  . ~ z I c ~ P ~ ~ N T s . - - (  1 ) The heading 

13 &.a& d o n  in smenckd t o  read EG ~011m: 

14 "9 am. Civilian employees involved in depot-level 

15 maintenancc and repair of materiel: pro- 

16 hiblttorr on msnugement by end 

17 strength". 

18 (2) The item relating to  such 3tetion in tbe table of 

19 sadtiant at tlst beginnine of chapter 146 of such title is 



o4':oj ,e8 1 4 :  37 d 2 0 2 2 2 5 7 1 o 2  D s C  K E A D I > E S ~  d lrus 
F: .\I4 & \ S l C H  L\SICH.O'.)4 1 l . L  

0 1 

1 SEC. 302, PRESLRl'. \TION OF CORE ?LU.\'rES.i . \ 'CE ASD RE- 

3 ( a )  1s GESER.U..-( : ) ('11apte1- 146  c t f  : i t l ~  1 fl. L*:Gfg 
-. 

4 cd $totes Code. is nmonded b!. ad& sc :he cud die [(.)I- 

6 '42472. core maintenance and repsir capability: 

7 prertrvrtion 

8 " ( a )  N E C E W * ~ ~  &r)K ~ ~ U S T E S A . . C E  A?+D &- 

9 PAIR C ~ . ~ X L I T I E S . - . ~ ~  is essential for the national de-  

11 mintmanee' and repair capabiliv (including penomel ,  

12 d q a f ~ t ,  and facilities) t o  meet r e h e w  and  sustain- 

13 d f t y  muimmrnts rrtsbllohed by the -= of the 

14 Jofnt Chic6 of Staff for tha qam6 and quipaunt re- 

15 quid for conthgewy plans approtvd bp tlu Chrirmsn 

16 of the Joint Chiefk of Skf f  under section l j 3 ( & ) ( 3 )  of 

21 pamnent of Defense b t  are  necessa? to present the 

32 &enance repair capability described in subsection 

23 (a). T&e *Seerrtqr may identi.$- for suck purpose only - 
24 thme ~ctitities of'tlra Depmment of Defense that w-e u s -  

25 e- t o  ensure a ready md controlled source of teclvlical 

26 mmpetmee for that purpose. T h e  &retan. may not idec- 
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9 Y.. " 4 ,  .* . * . d l  U . U I I I ; ) I I U L  

F 114 k i S l C H  LkS1Ch 31r 

5 pmomel  of a n~,zintenal~clz acti1it-y iiientlfied b\- ;he Sltc- 

6 re- ~ ~ n t l e r  .s~tbsecdoa (b) under :he prc~vrcI i~l*es and re- 

7 quirements of OtBce of 3 h g c m t n t  and Budget S'im~Ja. 

8 A-76 or sql* successor adnlrrris+ati\.r regulation or policy 
.- . . 

9 urrlnr the Secretmy of Defense dtt  ennines (under r e p l a -  
. . 

10 tIons @bed br. the Secretqv) tlat Qmemment p e r  

1 1  C b ~ e  dtht acti~iq- is nn l n n p r  required for n a t i o d  

13 "(d) CONT~UCT~NC FOR ~ X P O R ~ U ? C E  OF NOH- 

14 C o ~ l r  ~ % c I ? o K s . - - ~  the  case of any m a i n t t ~ c e  or 

15 nqd.r activity ( i n c l u h g  the making of rnqjor rnodidc*- 

16 ticma snd rrppradw) that is not ideatided by thc S c r e w  

17 under mbrccrion (b), the SeaPtq concerned shall pro- 

18 ti& for the performance of that actiriqr by au entity in 

19 the prim* sector, aelecEtcd thou@ t b e  use of competitive 
' 

20 proc tdm,  d t r r  the S e c m a q -  dererlnincr LLut il?e per- 

21 formance of that r e t i r i p -  b~ a Goyenuneat entim is nee- 

33 ( 2 )  The table ; o l  sections ut tlre heginning of ruck 

24 chapter is mended by addvle at rile end the  follo~rins 
" Ma. *. b H U 4 .  



Z Ikfensc jllnl! rni,t. r l ~ e  e.'iisti~~g D r l w ~ l i l r u t  c1C D. v t~~ l .> r  .' 
- 

3 regulsrionc :-clntiuy :u depot !e~-el  ir.,liite:l.uicz a u ~ l  rel,aL. 

4 a n i \ i ~ i r s  in ~)r*drr to exrsw-e ~11r F O I : Y ~ S ~ P ~ C J *  o f  ~ I I O S P  I * v ~ -  

5 lationv with &e pulicy p ~ w i d e d  section 2472(d)  of title 

6 10, t ' n i t d  States Code. as added In* subsectioa ( 8 ) .  

8 W O ~ O A I ~  BY PRIVATE SECTOR WHESEYER 

. 10 (a) ~ ~ ~ l M ! h f E ~ ~ . - % t i o n  2469 of tide 10, tTnited 

I I 3btea Cde,  is amended to wad as faUm: 

12 '8948fi. Mot-level  maintenance and repair octivi- 

I3 tiest ure of prfvrte rector 

14 "(a) IN GENERIL.-T~~ k e k y  of D e f e w  sbJl 

I5 ( a e p t  as pmided b ~beCTim $1) pmide for the per- 

h6 formm~c by prhate sector entities of all newt-led m&- -- 
17 tentace and &depot-level rep& work of the Department 

19 "(b) EXC%P~OY.--'~%~ Secretan? mav ~ r o t i d e  for 
20 rhs performance o f  8 p~Cjcda.r depot-level maintenance 

21 uotLlod, or a puciculpr depot-lel-el repair trorldoad, by . 
r m  - cuub2 UL uc Y ~ ~ J J U ~ C L ~ L ~ U L  VL uetrnsc. Ir- 

23 "(1) no reuponsir.e bids for lxrformarrce of that 

23 workload a r e  keceived Born respoosiblc offeron: or 
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1 '  "(2) tho SVC~Q~~IIY makes a c le tc l .n i~ lu t i , ,~  rll; 

7 
.c su hscctin~i ( ~ i  i ~ ~ t s t  11t r ~ i i . c t 1  ftjr t11;1r ~ r i ~ l ~ i c ~ d i ~  

3 worl;loacl for i-n~sour of nntlcoa l sccruw:..''. 

5 wcion 2469 iu tl~r tahlr of seerions rt tlie b z g i u l d ~ l ~  Q 

6 chapur 146 of such title is amended to lend as f o U ~ \ i s  
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t'. I 

. . 1' .-~v---C .. , 

Eighth, t h e  bi 1 1  consol i d d t e s  d~cp:11cat ive  m i  1 itary and industry ntcnancC= 
and r e p a i r  aepo t s .  T h e  blll prohibits t h e  De4enae D e p a r t m e n t  f r o m  p e , - C o p m i n 9  
d e p o t  arid ~ n t e r m e d r a t e  l e v e l  malntensnce and r c p a l r  w o r l ' ,  ~ t n l e s s  indusrry 1 5  

unwillina to p e r f o r m  t he  w a r t : .  T n e r e F u r a  e- : le - t lng  r e p a l r  d e p a t l j  m u s t  be elr,her 
p~lvdki:&a cr s i ~ ~ i t  down. 

M r .  F'rzsir leQt,  l a r g e  saving.= can  b e  real l:ed f r o l n  " c n a  c ~ m ~ r i l h e n s i v e  r e f o r m s  I 
sin groposr na. L snt: cl p a t e  t ! - , ~ t  m y  a p p r a ? c h  w i  ! I r e C ~ i c s  a c q ~ ~ i  S :  t ~ a n  m a r ~ a q a n ~ e r t t  

pc raonn~;  b v  as ntl-~cn a s  25 t o  Zrj ? s r c e n t  Lnrouqh r c d ~ i c t l o n  i n  d ~ t p l  l c a t i . ~ ~  
t - ~ e a d ~ u ~ r t e r s  5 t : ~ i . C  s. T h e  Def ens2 SCI ence Board Task  Fat-CE =r1 Defense Acqul  si t_ I cn 
F i e f o r m  ;-apor'sd :rt , ; ~ t l y  19": t h a t  a c o r t p r z h ~ n s i v e  r a f u r ~ n  a lsng  t h s  llnes I ~ I T I  

p r o p z s i  ng u ~ ~ l .  d Seve 2 213 b ?  11  i o n  pet- y e x .  T h s  Hous* E u d g e t  C a m m i  ttes 3 a s  
1ncIuGed B 3 . 5  hi1::un i n  its tuagec red!-kction props5s: ,  and t he  C o n g r e s s i n . ? n a l  
B u G ~ e t  2 4 i i . 2 9  c ~ n s e r v a t i v ~ l  y estlrnntes t h e  s a v i n g s  &t about S 1.7 bil l i c j n  per 

y e a r .  
I 

I 

I n  .sttmns:--,, t h z r f  1 5  both a need and art appo r t un i  t y  f.3.- f e i s r m l n g  D e f e n s e  
a,:quisi t l o r t .  S u t ,  M r .  F ' r t z s i d e n t ,  I m u s t  ?s i r \ t  out ;hat S c t r e a ~ ~ c r s ~ i e s  a r e  
i n t ? e r e n t 1 Y  u r ~ a b l e  o r e i ~ r m  t?tzrn~el*/~$. ?he t l n ~ e  h i 5  .=ci;!s il.w ~ t c  t c ,  . ~ - a t ; s  ~ c A I T : ~  . . 
v e r y  h.srec! snd , $ i f  i : i u :  t ciscla;.>nc whi :t %3ve iar-reithing ; r a a c r :  an 
3+  :ur- ~~~~~~~v. C!ISC.~!E- . ~ , u ~ t  b z  arcj;:jhz abaci.: b y  t > G r s  o i  ,-IS.' , . J ~ G  ;I,-i? ~ ~ r , = ~ r ; ~ ~ , j  
l ~ ~ ~ c l t  !?l.Z.L r ~ C d l . ~ . -  Fli; d S = t - C T ~  d ~ f  ~ * - : s E  w: tf;l C t _ O d 9 . ) ; ' 5  b ; ! - J g ~ ;  c ~ r ~ ~ t r ~ . ~  , ~ , ; 5 .  

i?;*. F L r 2 6 1 , 3 ~ i t t . ,  i ;,%i: t h . a t  C ~ E  i~\l 1 ' t??.t  o i  the E L ! !  dnd L l e t t e r  se p r i n t &  

n the 5scerC . 

T ! - t ~ r 5  t e i n q  nQ ~bjection, the  - ~ t d t 2 < l a l  was ~ r d e r s d  t 3  a s  p t - i r ~ t e a  in t p ~ e  

Zeisrd , as + G I  lows: ! 

c -.. "-  6 4 A  2e iz erracted b v  the Ssnicte !and Ho~tse sf F . : cp re sen : a t i v3s  cjf t - n ~  9r.i t e d  
. tates ~f A m e r :  r a  i n  C s t ~ g r e s s  asct'mbl ed, 

SEtTiPN 1. 3SiX-T TITLE. 

T h i s  A C T  IT-3y bc; cl t e d  G S  t h e  'Depar tment  a f  3 9 f ~ n s . e  LCQLI~SI t i o n  Yrnaqeme-t 
e - f ~ r r n  A c t  3+ 13G5' ' .  I 

Trtc t a b l e  o$ c a n t e n t s  f o r  t h l s  a c t  i s  as follows: 

Sec. 1. Shor t  t l t l e .  
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141 C o n g  R e c  S sSr:rs, + S ~ Z I ~  

S E t .  3 3 1 .  E L I 3 I N : i T I O N  OF &::I $A, '  ? S 3 ( : )  3ULE FOR F . U P L I C  LA.' LAF'RTvFITE DIv;S[TJN 
OF DEFctr-LEvEL ~?AINTENANCE WOW LWD. 

i a )  E l i m l * i a t l o f i  of Rule .-Section f4it of t l r l e  1 ~ 1 ,  lJrr~+.~d Statac Cour ,  i 5  
a~nenaze- 

( 1 :  by ~ t f l ~ i ~ g  C u t  s ~ t b s e ~ t ~ o n s  ( a ) ,  , i d ; ,  and [ s ! ;  Gna 

. . lr^.,"306. C: h a i  ! i B n  ~ m p l ~ u y e e 5  : n v o l v e d  in d e p o t - l s v e l  m a l n t e n a n c ~  ar~d repair 
o+ materlcl: prJ3ibrtxon on msnagemcrit k , ~  end strength". 

. . 34&6. C i  vi ! i sn s m p !  oyees : nvo5 ge6 I n r apo t  -1 eve:  nai ntenance ant 
repa:?' of  matsrial: 3Yoh:bltlon an m a n a q s m e n t  b y  s n d  s r r e n . J r h .  ' . .  

S E 3 .  :::I?. F'KESER'./AT 1 ON O F  CORE MAE NTELANCE ANS REPATS C A F . A ~  I L  I T Y .  

(a) tn Gener-a1 . - ! I )  Caa?ter  136 ~f t : t l e  ~ C J ,  U n l t 2 d  S t a t e s  Code, i s  arnenaS+Y 
by adding at t n e  zns z n e  f a l l o w l n c j  n e w  sec t ion ;  

1 

i A 2 4 7 2 .  C c r e  maintenance and r e p a i r  capabi  1 i ty: preservation 

'(a) Necessity' for C G ~ E  Malrrtznance and R e p a i r  C a p a b i l ~ t r a s  .-It is 
essential fur the national d 2 + ~ n S € i  that t h e  Departm2nt of Defense 9rpse1-v~ an 
orgaoic : 33 : :7 tcn~nc~  snd repair capab i l i  1 ty ( ~ n c l u d i n q  pcrsonne? . equz p m e n t ,  snd 
f a c i l r t l e s )  to mset readiness and sustslnsblllty requirements astablished b y  the 
Shairlrtsn 0.6 t h c  J o l r l t  C h i e f 5  of S t a f +  f o r  t h e  systems and equipment r e q u r r ~ d  f o r  
c o n t  ~ n q e n c y  p l s n s  approved b y  the C n a i ~ m s n  04 t h e  J c i n t  C t t ~ s f s  o i  Sta4C under 
section 15 .7 (3 )  i7 )  oi t h i s  t i t l e .  

" ; b )  Identziication o f  C a r s  Maintiefiance and Repair Caoabilitizs ,-The 
S e c r e t s t y  0.F  De.c'ense shall identlCy those ma1 c!tcnance ana !'zpair act1 4 1  ties of  
the Department oC G e f ~ n s e  t h a t  a r c  nscssssrv to preserve the rnslntenance and 
r e p a x r  ,-apsbi 1 1  k y .  cescribsd r n  sub.si?ir t ion (a), T h e  S e c f E t a r ' /  liis).   den ti f y for 

141 Cong R ~ c  S $308, *SqSi? 

such purpose ofily t h u s s  activzties 04 the D e p a r t m e n t  04 Defence t h a t  a r s  
n e c e s s a r y  to ensure n ready and COnCrol!ed 5ource o* t k c n n ~ c a l  competence  +or 
that  P ~ ~ r p a s e .  T h s  S e c r e t a r y  m a y  no t  r d e n t a f y  for  such P L I ~ D O C J P  any 



. - 
* ' ~ - c r r ~ ~ r y  m a y  n o t  c a n t r a c t  f o r  cne 
of  a maintenance a c i l v l  t y  r d e n t i  f l e d  b y  

t h e  procedures a n d  r2qurrements of 
G-70 or  any successor adml n i  strati ve 

r e g i t l a t r o n  or Pal i C Y  unless t h e  S e c r e t a r y  of Deiense d e t e r ~ n l n e s  (under 
regct l  ati ons p r s s c r l  bed b y  the Secr*tar! / )  t h a t  Governmertt perCot- f i ;nce t h e  
act1 v l  t y  i e  no I onyer r e q u l r e d  f o r  n a t r a n a l  dafense reasons.  C+S48201 

. . ( d )  cantrs.:t inq F O Y  Lcr4arlsancej s+ Nan-Core Functicns . -In t h e  ~f an" 
malnter lanc~ O r  r s p a i r  activity 1 includioq the maklng of rnsjar 1n0d1 f icotions and 
,pq,-e;(-jes) t h a t  is  I-13t r d e r ~ t j  f isd by the S a c r e t a r y  under sclbsection ( b )  , t h e  
S e c r e t a r y  tur,cerned sha: l p r o v l d z  f 0: the  performance o f  tnar acti ~i t v  b y  an 
e r . ~ t i  t-/ rn t l : ~  : I r i v & C E  3 6 P t @ r ,  5eleCtFd t h r o u g h  t h e  use of c o m p e t ~ t l  V *  

procedut-es,  ~ t ~ - t i  ess t h e  S e c r e t a r y  d e t e r m i n e s  t h a t  the performance of t h a t  
a r t :  vi t y  t!t' ;r L ; ~ ' . : ~ t r f r i ~ ~ n k  e n t i t y  is necessa ry  to maintain the defance industrial . . b ~ ~ t ,  . I 

I 

I 

14! Conq Rkc S 4Sr118, *S362i:; 

( 2 ;  Tne tsbls of sect ions at t h e  b e q l n n ~ n g  of such chapter is amended by 
adding at the snd t h e  tollow~nq n e w  item: 

~47'2.  Core maintzr~ancs and repic , ir  capabil i t y :  preservatian. ' ' .  

i k !  R e ~ l  s l a n  o+ R e g ~ ~ l a t i o n s  . -?!-#el Secrerary 04 Defense shall r c v f  se the 
e:: i s t  i nq G e p i r t ~ n e n t  a d  Def a n s e  regulati ans  el s t i n g  ta depot 1 eve1 ~ n a l n t e r ~ a n c a  
+rtd r ~ r : 3 i r  activ: t L es i n  w d e r  to ensirre tfic e c j n f l  s t c n c y  o f  those regulations 
w l  tt-I t r l e  gal  i c y  p r o v i d e d  ~n sect~on 2 4 7 ? ( 6 )  o f  t l t l e  I(:) ,  U n - t e d  S t a r e s  Code, as 
added b y  subsel  t s or, ( a )  - 

' 1 sep;t--: EVE: ;r ,alrrt%nant'e and r e p ~ : r  scriui t e s :  ~ , s e  oi p r : v a t s  
sectcr 

. * (a) Ifi General . -The Secretsry af DsSensa Sfi&l!  ii?::capt ii p r o v i d e d  17 
s c t b s e ~ t l o n  ( h )  ) p r o v i d e  for the perf:srmartca b y  p r i - v a t e  sector  entities cf  

i 

depot--level maintenance and all d e p o i t - l e v e i  r e p a i r  work- at: t h e  Department ~f 
3e4ense. 

i 
" ( 0 )  Exception . - T h e  Secretary day provide f o r  t n E  p e r i a r m a n c r  o f  a 

particular depot-level maintenance  workload, or a p a r t i  C L I ! ~ ~  d e p o t - l e v e l  r e p a i r  
workload,  b y  an entity of t he  Depar tpent  of Dsfonse i f -  

" ( 1 1  n o  respons ive  b i d s  f o r  perfjormance o f  that worl:load a r e  r e c e i v e d  i r o m  
respons l  b l  e oSierors :  or 

" ( Z )  t h e  S e c r e t a r y  makes a d e t e r m l n a t l o n  t h a t  subsection ( a )  must be walded 
+or t h a t  particular c.rorkload f a r  rea,sons o f  n a t i o n a l  security. ". 

( b )  Crerrc+l nmenamunc . - T h e  item r n l a t i n q  t o  sec t ion  t o 6 9  in t h e  t a b l e  0 4  
5ectiOnS ~t t h e  b e g ~ n n i n g  o f  chnprer I 4 6  of such t i t l a  is amended to r e a d  as 
4 0 1  l o w s :  

. .. 
' '2469. D e p o t - 1  eve1 maintenance and r ~ ~ a i r  a c k i v f  ti..# u - 4  J' 

!-,-1 . -I 7 0 :p r ,o ,.>z:z: h I WOt(3 hrll : T T ,:GnFa T -:~-*'w 



Aerospace Industries ~ssociation, A m e r i c a n  Defense P r e p a r e d n e s s  1 = S 5 a c l a t 1 o n ,  
Smerican Electronics A s s o c l a t ~ o n ,  Contract Services Associatzon,  Electronic 

13 1 Ccng R e c  3, 48r:)8, *S482[:, 

I n d u s t r i e s  Assoc ia t ion ,  Natianal Security Industrial Association, Shipbui 1 dcr-.: 
2ouncll af America, U. S .  Chaff'ber ~f Commerce, 

Senator Wlll iarn U. koth, J r . ,  
I 

U-S. Senate,  W a ~ h i n g t o n ,  DC. D e a r '  Senator 60th: A s  the associations 
represert t  1 nq ttle hundreds of thous-ands  of A m e r i c a n  workers  e m p l o y e d  i n  t he  
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Mr. Chairman and Members of the Subcommittee: 

We appreciate the opportunity to be here today to discuss the 
requirements for continued production of nuclear attack 
submarines. I will summarize our two main points on this issue 
and then discuss the specifics. 

-- First, there are less costly alternatives than the approach 
the Navy has chosen to maintain the required SSN force 
structure. As recently reported, these alternative 
approaches would save billions of dollars and meet the 
Navy's force structure and threat requirements.' 

- - Second, the SSN-23 is not needed to satisfy force structure 
requirements or to counter a threat. Instead, the 
Department of Defense (DOD) justification for building the 
submarine is to preserve competition and to meet industrial 
base and national security needs. We believe DOD's 
justification is inadequate as a basis for building the SSN- 
23 because there currently is no competition to build 
nuclear attack submarines and DOD has not made clear what it 
means by long- term industrial base and national security 
needs. 

In October 1993, DOD issued its bottom-up review--an assessment 
of U.S. defense needs in the post-Cold War security environment. 
According to the report, the threat that dictated the U.S. 
defense strategy, doctrine, force structure, weapons, and defense 
budgets is gone. 

As for the Navy's attack submarines, the review decided that (1) 
a force of 45 to 55 would be needed to meet the requirements of 
the U.S. defense strategy, for both regional conflicts and 

, peacetime presence operations; (2) Electric Boat Shipyard in 
Groton, Connecticut, would build the third Seawolf submarine 
(SSN-23) to bridge the projected gap in submarine production; and 
(3) the Navy should develop and build a new, more cost-effective 
attack submarine than the Seawolf, beginning in fiscal year 1998 
or 1999, at the Electric Boat Shipyard. DOD believed that with 
this approach, it would maintain two nuclear-capable shipyards 
and mitigate the risk to the industrial base. 

1 Attack Submarines: Alternatives for a More Affordable SSN 
Force Structure (GAO/NSIAD-95-16, Oct. 13, 1994). 



~igure 1: Effects of Navy's SSN Shipbuilding plan bn SSN Force 
Levels (1999-2020) 
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ALTERNATIVES TO THE NAVY'S SHIPBUILDING PLAN 
ARE LESS COSTLY AND MEET DOD'S NEEDS 

In October 1994, we reported that there were less costly 
alternatives to the Navy's shipbuilding plan for maintaining 
DOD's approved attack submarine force structure of 45 to 55 
submarines. Under two of the three alternatives we discussed, 
the Navy could maintain a sustained low-rate production, and 
under the third, the Navy could defer SSN construction until 
early in the next century. 

Acmire Fewer Attack Submarines 

Under one alternative, if the Navy begins to build only 25 SSNs 
through 2014--6 fewer than planned--it could save $9 billion in 
procurement costs. It could also maintain close to 55 submarines 



Figure 3: Effects on SSN Force Levels of Extending the Service 
Life of Nine Refueled SSN-688s (1999-2020) 
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The nine refueled SSN-688s will receive nuclear cores of the same 
design as those installed in newer SSN-688s. With these new 
nuclear cores, the nine submarines will have sufficient fuel to 
operate for an additional 120-month operating cycle at the end of 
their 30-year design life. Furthermore, officials from both SSN 
shipbuilders stated that SSN-688 class submarines could operate 
for much longer than 30 years; one of the shipbuilders stated 
that 10 to 20 years of additional service would not be 
unreasonable. 

Past Navy actions indicate that extending a submarine's service 
life may be feasible. After a 5-year study was completed on the 
SSN-637--the predecessor of the SSN-688--the design life was 
extended from 20 years to 30 years, with a possible extension to 
33 years on a case-by-case basis.' According to Navy officials, 
a similar study could be the basis for extending the SSN-688's 

2 In 1989 the Navy accelerated the retirement of the SSN-637 
class so that most will be retired by 27 years of service. 



production base, shows that reconstitution costs are highly 
dependent on assumptions regarding closing, maintaining, and 
restarting shipbuilder facilities; hiring and retraining 
personnel; and shipbuilder workloads. According to the report, 
shipbuilder facilities and personnel reconstitution costs are 
estimated at $800 million to $2.7 billi~n.~ The $800 million 
estimate is based on the Navy's beginning to build CVN-76 at 
Newport News Shipbuilding in 1995 and then restarting submarine 
production in 2003. The $2.7 billion represents RAND'S estimate 
to restart submarine production at Electric Boat in 2003. 
Further, Navy officials cited a Navy industrial base study 
estimate of $4 billion to $6 billion for reconstitution costs, 
including vendor costs. Figure 4 shows the force structure 
implications of deferring SSN construction to 2003. 

Figure 4: SSN Force Structure Under a Deferred Acquisition 
Scenario (1999-2020) 
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4 ~ h e  RAND report used fiscal year 1992 dollars. 
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By deferring attack submarine construction to 2003, the Navy 
would not have 10 to 12 Seawolf quiet submarines before 2014. 

Now let me turn to the recent Office of Naval Intelligence 
report, "Worldwide Submarine Proliferation in the Coming Decade," 
which discusses improvements in and growing numbers of foreign 
submarines. According to the report, Russia's frontline 
submarines are for the first time, as quiet or quieter in some 
respects than the SSN-6881s and Russia plans to continue reducing 
radiated noise on its submarines. 

However, the report does not address other factors that should be 
considered to determine the overall superiority of U.S. and 
Russian submarines, such as sensor processing, weapons, platform 
design, tactics, doctrine, and training. This omission is 
significant since, according to the Navy, it is essential that 
these factors be considered in addition to acoustic quieting to 
determine the overall qualitative advantage of U.S. versus 
Russian submarines. 

Public reports, news accounts, and more importantly other DOD 
publications--including the annual Director of Naval Intelligence 
Posture Statement--present information on some of the other 
factors that affect submarine superiority. These reports note a 
decline in Russian submarines' operating tempos, order of battle, 
and construction programs. They also note that morale and 
discipline have deteriorated, personnel shortages are serious, 
and the frequency and scope of naval operations, training, 
readiness, and maintenance have declined. 

It is also important to note that the intelligence community 
disagrees about the course of the future Russian submarine 
threat. For example, based on our preliminary work, we are aware 
of differences within the community concerning such issues as 
Russia's defense spending priorities, Russia's ability to 
maintain its production schedules, and future threat scenarios. 

BUILDING SSN-23 FOR INDUSTRIAL BASE 
REASONS HAS NOT BEEN JUSTIFIED 

DOD decided to build the SSN-23 in 1996 and commence with new SSN 
construction in 1998 at Electric Boat to support the nuclear 
shipbuilding industrial base. The United States has two builders 
of nuclear ships: Electric Boat, which builds submarines, and 
Newport News Shipbuilding, which builds aircraft carriers and 
submarines. In its bottom-up review, DOD considered several 
options to avoid the potential consequences of a gap in submarine 
construction. A key option considered was the consolidation of 
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Mr. Chairman and Members of the Subcommittee: 

We appreciate the opportunity to be here today to discuss the 

requirements for continued production of nuclear attack 

submarines. I will summarize our two main points on this issue 

and then discuss the specifics. 

-- First, there are less costly alternatives than the approach 

the Navy has chosen to maintain the required SSN force 

structure. As recently reported, these alternative 

approaches would save billions of dollars and meet the 

Navy's force structure and threat requirements.' 

-- Second, the SSN-23 is not needed to satisfy force structure 

requirements or to counter a threat. Instead, the 

Department of Defense (DOD) justification for building the 

submarine is to preserve competition and to meet industrial 

base and national security needs. We believe DOD's 

justification is inadequate as a basis for building the SSN- 

23 because there currently is no competition to build 

nuclear attack submarines and DOD has not made clear what it 

means by long- term industrial base and national security 

needs. 

1 Attack Submarines: Alternatives for a More Affordable SSN 
Force Structure (GAO/NSIAD-95-16, Oct. 13, 1994). 



BACKGROUND 

In October 1993, DOD issued its bottom-up review--an assessment 

of U.S. defense needs in the post-Cold War security environment. 

According to the report, the threat that dictated the U.S. 

defense strategy, doctrine, force structure, weapons, and defense 

budgets is gone. 

As for the Navy's attack submarines, the review decided that (1) 

a force of 45 to 55 would be needed to meet the requirements of 

the U.S. defense strategy, for both regional conflicts and 

peacetime presence operations; (2) Electric Boat Shipyard in 

Groton, Connecticut, would build the third Seawolf submarine 

(SSN-23) to bridge the projected gap in submarine production; and 

(3) the Navy should develop and build a new, more cost-effective 

attack submarine than the Seawolf, beginning in fiscal year 1998 

or 1999, at the Electric Boat Shipyard. DOD believed that with 

this approach, it would maintain two nuclear-capable shipyards 

and mitigate the risk to the industrial base. 

DOD's report on its bottom-up review states that before it 

decided on a force of 45 to 55 attack submarines, detailed 

analyses of various options were performed by the Joint Staff, 



the Navy, and the Office of the Secretary of Defense. The 

analyses of a 55 submarine force indicate that it would meet all 

wartime requirements for regional conflicts, as well as fulfill 

peacetime needs. The analyses of a 45 submarine force indicate 

that it could also fulfill wartime requirements, but it imposes a 

greater degree of risk to peacetime operations than a 5 5  SSN 

force . 

To reduce its SSN force of about 85 submarines to the maximum of 

55 by 1999, the Navy plans to retire its pre-SSN-688 class 

submarines and 10 of its older SSN-688s, while taking delivery of 

the 7 SSN-6881s and 2 Seawolf class submarines currently under 

construction. The 1 0  SSN-688s will be retired at about the 

midpoint of their 30-year design life, or the time a refueling 

overhaul would be required; therefore, each of these submarines 

will have as much as 1 4  years of their design service life 

remaining. The Navy believes that retiring the SSN-688s prior to 

their mid-life refueling is the lowest cost means of reducing the 

SSN force. 

To maintain an SSN force of 45 to 55 submarines, the Navy plans 

to begin building 31 SSNs between 1996 and 2014  at an estimated 

procurement cost of $48 billion. This approach allows the Navy 

to maintain an SSN force structure close to the maximum of 55 

SSNs through 2020  (see Figure 1) . 
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Figure 1: Effects of Navy's SSN Shipbuilding plan on SSN Force 
Levels (1999-2020) 

ALTERNATIVES TO THE NAVY'S SHIPBUILDING PLAN 
ARE LESS COSTLY AND MEET DOD'S NEEDS 
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early in the next century. 

Acauire Fewer Attack Submarines 

Under one alternative, if the Navy begins to build only 25 SSNs 

through 2014--6 fewer than planned--it could save $9 billion in 

procurement costs. It could also maintain close to 55 submarines 

through 2013, before declining to 45 SSNs in 2020 (see figure 2). 

This alternative would never require funds for more than two SSNs 

per year through 2014. Beyond 2014, this alternative would 

require managed procurement of no more than three SSNs per year. 



Figure 2: SSN Force Level Projections Through 2020 if the Navy 
Buys 25 SSNs Through 2014 (1999-2020) 
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Under a second alternative, the Navy could extend the service 

life of 9 refueled SSN-688s and buy 14 fewer submarines than 

currently planned. This approach saves about $17 billion in 

procurement costs after accounting for the third overhaul of 9 

submarines. This alternative also allows the Navy to maintain a 

force structure of 45 to 55 submarines (see figure 3). 



Figure 3: Effects on SSN Force Levels of ~xtending the Service 
Life of Nine Refueled SSN-688s (1999-2020) 
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The nine refueled SSN-688s will receive nuclear cores of the same 

design as those installed in newer SSN-688s. With these new 

nuclear cores, the nine submarines will have sufficient fuel to 

operate for an additional 120-month operating cycle at the end of 

their 30-year design life. Furthermore, officials from both SSN 

shipbuilders stated that SSN-688 class submarines could operate 

for much longer than 30 years; one of the shipbuilders stated 

that 10 to 20 years of additional service would not be 

unreasonable. 



Past Navy actions indicate that extending a submarine's service 

life may be feasible. After a 5-year study was completed on the 

SSN-637--the predecessor of the SSN-688--the design life was 

extended from 20 years to 30 years, with a possible extension to 

33 years on a case-by-case basis.2 According to Navy officials, 

a similar study could be the basis for extending the SSN-688's 

service life. Navy officials said, however, that (1) it would be 

premature to begin a study before 1998 at the earliest, when the 

SSN-688s near the end of their design life, and (2) the Navy 
p/ &$; ,13 
5v fld 
t?W plans no such study of the SSN-688. The Navy has begun to study 

an extension from 30 to 40 years of the service life of its 
Y 

Nuclear-Powered Ballistic Missile Submarine (SSBN)-726 Ohio class 

(Trident) submarine, which entered the fleet 5 years later than 

the SSN-688. 

Defer Attack Submarine Construction 

Under a third alternative, the Navy could defer new SSN 

construction. In February 1994, the Secretary of Defense 

testified that DOD has no force structure need to build new 

submarines until after the turn of the century. New SSN 

construction can be deferred because the Navy can maintain the 

minimum 45 SSN force structure with its current fleet until 2012. 

2 In 1989 the Navy accelerated the retirement of the SSN-637 
class so that most will be retired by 27 years of service. 
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A deferral of new construction can free up billions of dollars in 

planned construction costs in the near term. As an illustration 

of the potential for deferring SSN construction, we analyzed an 

alternative in which construction is deferred until 2003. We 

assumed that construction of the submarines would take 5 years, 

which is how long the Navy estimates new attack submarine 

construction will take. However, we lengthened construction time 

for the first two SSNs to 7 and 6 years, respectively, to account 

for the additional time needed to build the first submarine of a 

class and any extra effort required to restart production after a 

hiatus. We believe that using 7 and 6 years is reasonable 

because RAND recently reported3 that 6 years would be required to 

deliver the first submarine after restarting submarine production 

at Newport News Shipbuilding, assuming construction of the funded 

aircraft carrier, CVN-76.  Although SSN unit costs would vary 

based on the number of SSNs bought, we used the same procurement 

costs as the Navy's current estimates for the new attack 

submarine program. 

Compared to the Navy's September 1993 SSN shipbuilding plan, this 

alternative would save about $9 billion in procurement costs 

through 2014. Also, this alternative defers as much as $9 

3 ~ h e  U.S. Submarine Production Base: An Analysis of Cost, 
Schedule. and Risk for Selected Force Structures, RAND (Santa 
Monica, CA., 1994). 



billion in planned SSN construction funding from 1996 to 2002. 

However, savings would be offset by reconstitution costs. 

The 1994 RAND report, which evaluated the U.S. submarine 

production base, shows that reconstitution costs are highly 

dependent on assumptions regarding closing, maintaining, and 

restarting shipbuilder facilities; hiring and retraining 

personnel; and shipbuilder workloads. According to the report, 

shipbuilder facilities and personnel reconstitution costs are 

estimated at $800 million to $2.7 billi~n.~ The $800 million 

estimate is based on the Navy's beginning to build CVN-76 at 

Newport News Shipbuilding in 1995 and then restarting submarine 

production in 2003. The $2.7 billion represents RAND'S estimate 

to restart submarine production at Electric Boat in 2003. 

Further, Navy officials cited a Navy industrial base study 

estimate of $4 billion to $6 billion for reconstitution costs, 

including vendor costs. Figure 4 shows the force structure 

implications of deferring SSN construction to 2003. 

4 The RAND report used fiscal year 1992 dollars. 



Figure 4: SSN Force Structure Under a Deferred Acquisition 
Scenario (1999-2020) 
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These three alternatives demonstrate that the Navy can maintain 

its approved force levels by acquiring fewer than 31 SSNs through 

2014 as currently planned. Furthermore, if the Navy defers 

construction to 2003 it would not build the third Seawolf in 

1996. The Navy could still achieve its approved force levels 

without building the third Seawolf if it chose either one of the 

first two alternatives by either consolidating submarine 

construction at Newport News Shipbuilding or finding another way 

to bridge the production gap at Electric Boat. 
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ALTERNATIVES TO THE NAVY'S SHIPBUILDING 
PLAN CAN MEET THE SUBMARINE THREAT 

The Navy wants 10 to 12 submarines as quiet as the Seawolf by 

2012 for the anti-SSBN and presence missions anticipated in that 

time frame. By implementing either of our first two alternatives, 

the Navy can have 10 to 12 Seawolf quiet submarines by 2012 

without building the third Seawolf. If the Navy does not buy the 

SSN-23 and builds 24 new attack submarines, it can maintain its 

minimum force level and exceed its goal for Seawolf quiet 

submarines (see figure 5) . 

Figure 5: SSN Force Structure Without SSN-23 and 24 New Attack 
Submarines (1999-2020) 
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By deferring attack submarine construction to 2003, the Navy 

would not have 10 to 12 Seawolf quiet submarines before 2014. 

Now let me turn to the recent Office of Naval Intelligence 

report, "worldwide Submarine Proliferation in the Coming Decade," 

which discusses improvements in and growing numbers of foreign 

submarines. According to the report, Russia's frontline 

submarines are for the first time, as quiet or quieter in some 

respects than the SSN-6881s and Russia plans to continue reducing 

radiated noise on its submarines. 

However, the report does not address other factors that should be 

considered to determine the overall superiority of U.S. and 

Russian submarines, such as sensor processing, weapons, platform 

design, tactics, doctrine, and training. This omission is - \ 

significant since, according to the Navy, it is essential that 

these factors be considered in addition to acoustic quieting to 

determine the overall qualitative advantage of U.S. versus 

Russian submarines. 

public reports, news accounts, and more importantly other DOD 

publications--including the annual Director of Naval Intelligence 

posture Statement--present information on some of the other 
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factors that affect submarine superiority. These reports note a 

decline in Russian submarines' operating tempos, order of battle, 

and construction programs. They also note that morale and 

discipline have deteriorated, personnel shortages are serious, 

and the frequency and scope of naval operations, training, 

readiness, and maintenance have declined. 

It is also important to note that the intelligence community 

disagrees about the course of the future Russian submarine 

threat. For example, based on our preliminary work, we are aware 

of differences within the community concerning such issues as 

Russia's defense spending priorities, Russia's ability to 

maintain its production schedules, and future threat scenarios. 

BUILDING SSN-23 FOR INDUSTRIAL BASE 
REASONS HAS NOT BEEN JUSTIFIED 

DOD decided to build the SSN-23 in 1996 and commence with new SSN 

construction in 1998 at Electric Boat to support the nuclear 

shipbuilding industrial base. The United States has two builders 

of nuclear ships: Electric Boat, which builds submarines, and 

Newport News Shipbuilding, which builds aircraft carriers and 

submarines. In its bottom-up review, DOD considered several 

options to avoid the potential consequences of a gap in submarine 

construction. A key option considered was the consolidation of 



all carrier and submarine construction at one shipyard. DOD 

reported that, under this option, $1.2 billion would be saved 

after accounting for about $625 million in shutdown and 

reconstitution costs from fiscal years 1995 through 1999. DOD 

rejected this option because of its concern about the resulting 

loss of competition and other long-term defense industrial base 

and national security needs. 

In April 1994, we testified that DOD had not provided the basis 

for its p~sition.~ It was not clear what DOD meant by "loss of 

competition." For example, only one shipyard currently builds 

nuclear aircraft carriers, but DOD has not expressed concern 

about lack of competition in that program. Moreover, DOD has 

directed future nuclear submarine work to be done at the other 

nuclear-capable shipyard, virtually eliminating competition. It 

is not clear why DOD determined that two nuclear-capable 

shipyards are needed to protect "the long-term defense industrial 

base and national security." 

Mr. Chairman, this concludes my prepared remarks. I would be 

happy to answer any questions you may have. 

5 ~ a w  Modernization: Alternatives for Achievina a More 
Affordable Force Structure (GAO/T-NSIAD-94-171, Apr. 26, 1994). 
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Executives in National and International Security (1 990). 
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Mr. Chairman, distinguished members of the House 
National Security Committee, thank you for this opportunity 
to appear before you to discuss the Department of the Navy's 
Submarine Program and Fiscal year 1996 budget request. 

In my testimony today I will make three main points: 

First, the changes brought by the end of the Cold War 
mean significant changes for our attack submarine program. 
We must maintain undersea superiority, but we are putting 
new emphasis on a variety of missions to deal with the 
demands of this new era. 

Second, we have the right platform for the future with 
our smaller, more affordable but very capable New Attack 
Submarine. The application of technology to reduce cost, 
and the emphasis on flexibility and modularity to adapt to 
new missions mark a significant change in focus from our 
past Cold War priorities. 

Third, we face a near-term decision on a production 
bridge to move us from where we are today to where we need 
to be to begin production of our New Attack Submarine. We 
have exhaustively examined this issue in studies within the 
department and without. Our analysis shows us that one 
solution gives us both the best return on our money and 
allows us to best prepare for the future. That solution is 
using construction of the SSN23 as the production bridge to 
the New Attack Submarine. 

To support these points in detail, Mr. Chairman, I have 
divided my testimony into three main parts. First our 
mission requirements; second, our New Attack Submarine 
program, and third, the important near-term decisions for 
submarine recapitalization. 

I. THREAT AND MISSION REQUIREMENTS 

Why Submarines? 

Before discussing the specifics of the submarine 
recapitalization and modernization plan it is worthwhile to 
review the value of submarines. Why do we need them? What 
do they do? 

Their most enduring characteristic is STEALTH. As in 
any form of warfare, the ability to remain undetected or 
camouflaged from the enemy is of prime importance. Today, 
and perhaps more so in the future, submarine STEALTH will 
translate into two major warfare enhancements. 



role they play for joint forces as they covertly 
prepare the littoral battlespace for the entry of 
follow-on forces. 

- 

The Uncertain Rueeian Threat 

The entire Russian military has been affected by dire 
economic conditions. However, within the Russian Navy the 
submarine force has been far less affected than the surface 
force. Their submarine research, development and 
construction programs remain aggressive. We cannot afford 
to lose sight of this reality as we concentrate on regional 
conflicts and third world capabilities. Without implying 
sinister intent or purpose on their part, we, as a maritime 
nation, should remain committed to not ceding undersea 
superiority to any other power. 

Out of area Russian submarine activity is lower than 
Cold War levels. However, a recent demonstration of Russian 
submarine potential occurred in July 1994. An OSCAR anti- 
ship missile submarine left its home waters and intercepted 
two US Carrier Battle Groups operating in the Western 
Pacific. This episode reflects a Russian desire to maintain 
a world class submarine force. The ultimate future of the 
force will depend on economic recovery, the Russian Navy's 
claims on defense resources, and the out come of the Russian 
debate over the future of the nuclear triad. 

As other nations develop submarine expertise, incidents 
such as this are likely to occur. Nations with nuclear 
submarines are capable of interdicting shipping on the open 
seas while those with conventional submarines can deny 
freedom of navigation through geographic choke points and 
transit lanes in proximity to their shores. 

Ruseian Submarine Quality Improve6 

Russia has placed a national priority on quality 
submarine forces - both attack and ballistic missile - 
retaining a formidable force of over 180 capable nuclear and 
diesel submarines today and projected to be building toward 
a quality force of 20 ballistic missile submarines, 60 
nuclear attack submarines (including 14 SSGNs) and 40 diesel 
submarines by early in the next decade. 

With increasing dependence on the submarine force for 
executing their nuclear missile strategy, the Russian 
commitment to develop the most advanced technologies in 
their submarines continues unabated. Their national resolve 
to field highly capable attack submarines hinges on this 
national policy. The Russians frequently deploy their SSNs 



required. This unique warfighting asset prepares the 
battlespace to enable the flow of follow-on forces. 

Force Levels and the Need to Restart Production NOW 

The Department of Defense position is to maintain a 
force level of 45-55 attack submarines. The Joint Chiefs of 
Staff have mandated that 10-12 submarines have SEAWOLF like 
stealth by the year 2012. 

No U.S. submarine has been authorized for construction 
since 1991. 

This creates a challenge of maintaining the required 
force level in a era of rapidly declining budget resources 
with an unprecedented gaps in the construction of nuclear 
attack submarines. 

We need to achieve a continuous and efficient submarine 
production rate by 2002 in order to sustain the required SSN 
force levels. Starting in 2011 our remaining 688s will 
reach the end of their service life at a rate of 3 to 4 per 
year. Given the time span to construct a submarine coupled 
with the fact that future build rates will be at a low rate 
of production - -  we must begin building the new class of 
submarine as soon as we can - -  1998. Reaching low rate 
production by the turn of the century will satisfy vital 
military requirements and sustain our ability to build 
submarines - affordably. 

11. NEW ATTACK SUBMARINE (d2/ 6 Jd && h h , ~ )  
7 

Why a New Class of Submarines? 

Two distinct streams of thought converged to establish 
the requirement for a new submarine design: 

o First, the anticipated demise of the ~ussian Navy 
called into question the need for SEAWOLF class 
submarines. The SSN-21 was perceived to possess excess 
military capability in light of the projected post-Cold 
War security environment. The Navy revised its 
submarine recapitalization efforts toward developing a 
lower cost alternative for SEAWOLF. Simply stated, the 
Navy needs a submarine that can be built in adequate 
numbers to sustain submarine force levels well into the 
next century. \\Surplus Capability" had to be traded 
for cost. 

o Second, the dominant threat over the past four 
decades has been the Soviet Union. That threat 
concentrated submarine performance toward only two of 



The need for greater military capability and 
flexibility must be satisfied at the lowest possible cost. 

New Attack Submarine - -  Littoral Warfare Performance 
The New Attack Submarine is the first nuclear submarine 

designed to focus on the spectrum of missions rather than 
emphasizing Cold War priorities, For operations in 
potentially mined and shallow waters, the new submarine will 
incorporate a system that reduces its magnetic signature. 
Its mast arrangement and torpedo room will be reconfigurable 
so that they can be altered to conform to specific missions. 
Incorporating a fiber optic ~periscopew, called a Photonics 
Mast, provides improved night vision, enhanced image 
recognition, improved threat recognition and a laser range 
finder. It will also be constructed with a Special Forces 
exit and entry chamber. It will be capable of carrying 
underwater vehicles designed to deliver Navy Seals or Marine 
Recon Forces. 

An "open systems" commercialized electronics 
architecture, facilitating the use of Commercial Off the 
Shelf Systems, ensures that New Attack Submarine will remain 
in step with the electronics revolution. While remaining 
the "silent service", this submarine will be connected with 
all Naval and Joint communications networks. 

Lastly, engineering developments in the propulsion 
plant contribute to the New Attack Submariners total mission 
performance. Stealth is the enabling capability that allows 
the submarine: 

- to maintain tactical advantage 
- to enjoy unimpeded access to critical waters 
- to avoid confrontation when appropriate 
- to covertly observe the adversary 

New Attack Submarine and Affordability 

In addition to the military requirements that drove the 
design of the New Attack Submarine, affordability has been a 
major focus since the work began. Once the military 
requirements were established and validated, affordable 
production and life cycle support assumed center stage. 

Major cost reductions have been realized through 
producibility initiatives such as simplification, the use of 
more commercial items and integrating the efforts of design 
and build teams. 

This New Attack Submarine, with all its enhanced 
capabilities, will cost far less than producing SEAWOLF in a 



new construction starts since 1991. We are clearly in a 
transition period from high rate to low rate production. We 
need a method to "bridge" this gap. There are six key 
elements to be considered in any bridge solution: 

1. Design of complex, vendor-supplied non-nuclear 
components, 

2. Production of complex, vendor-supplied non-nuclear 
components, 

3. Design of nuclear components, 

4. Production of nuclear components, 

5. Design of nuclear submarines, 

6. Construction of nuclear submarines. 

The issue was examined in a number of ways, including 
studies by the Navy, the Joint Staff and the Office of the 
Secretary of Defense, as well as an independent examination of 
the issues by the RAND Corporation. 

The conclusions drawn by all of these studies are 
essentially the same, i.e. additional SSN construction is 
essential to "bridgingM submarine production from 1991 (last 
nuclear submarine new construction authorization) to the planned 
authorization of the New Attack Submarine in 1998. The gap, 
without SSN construction, would have a devastating impact on an 
industry which, of necessity, is dedicated to design and 
construction of nuclear submarine components and has little or no 
offsetting, parallel commercial work. 

Construction of the SSN23 at the Groton builder was 
determined to be the most time- and cost-efficient solution. 
This decision was taken only after a thorough examination of 
alternatives and provides clear benefits for the Navy and the 
nation. 

1. Shutdown of the Industrial Base until 1998 or later 

Nuclear capable shipbuilders represent a collection of 
skills that are difficult to establish but quick to perish. We 
have never attempted a shutdown and restart of a nuclear capable 
shipyard. It would be safe to say that such an exercise would be 
of very high risk and there is no guarantee that we would ever be 
able to recover the capability. Additionally, the impact of any 
protracted gap is felt at the component supplier level as well. 



production to support one or two ships, would be expensive and 
inefficient, as would reinvesting in some of the older 
technologies which have been overtaken by SEAWOLF technologies. 

Construction of SSN 23 

Construction of SSN 23 provides the most cost-effective 
solution to sustaining the nuclear submarine design and 
construction capability. This approach has the near term added 
benefit of providing the nation with a third state-of-the-art 
SEAWOLF submarine. 

The authorization of SSN23 takes advantage of the $900 
million of SSN23 specific long lead materials previously 
authorized. 

Authorization of SSN 23 and low rate production of New Attack 
Submarines, beginning with the lead ship in 1998, provides the 
necessary workload to maintain critical construction and design 
skills through this decade. Other alternatives considered simply 
do not possess the workload nor require the right mix of skills 
to adequately bridge the gap. 

Why SSN 2 3 1  

The case for SSN 23 as a bridge submarine is compelling from 
the perspective of its value added in terms or warfighting 
capability, its preservation of key industrial base components 
and the sense it makes from an economic perspective when compared 
to other alternatives. 

The SEAWOLF class submarine not only addresses all current 
warfighting needs, but introduces capabilities and technologies 
that are lacking in today's forces. With its superior speed and 
payload, the SEAWOLF is ideally suited to deliver a rapid and 
decisive military response. The acoustic quieting achieved in 
this ship will preserve U.S. dominance of the undersea 
battlespace that has been increasingly challenged by the 
advanced, high quality submarines still being built by the former 
Soviet Union. Acknowledging this threat, the Joint Staff has 
called for 10-12 submarines of SEAWOLF level quieting by 2012. 
In addition to quieting, SEAWOLF provides a reduced magnetic 
signature, making it less susceptible to mines and shallow water 
detection, improved electronics surveillance capabilities and the 
next generation sonar suite; all of which contribute to the 
missions assigned today and expected tomorrow. SEAWOLF can do 
every mission better than 6881. 

Building the third SEAWOLF also represents a responsible 
fiscal decision. Prior to terminating the SEAWOLF class and 
during the subsequent period of program restructuring, 
approximately $380 million of SEAWOLF class components were 



to the New Attack Submarine at the Groton, CT shipyard with lead 
ship construction commencing in 1998. 

Detouring from completing SSN23 would cost the Government 
roughly $700M to $l.OB plus potential intangible costs that 
could be hundreds of millions of dollars. These cost are 
increased costs to the current SEAWOLF and TRIDENT programs as 
well as the New Attack Submarine program. They are all 
unbudgeted costs. 

The rough estimate of Government liability in each area (in 
then year $) is: 

Existing contracts $205M - $360M 
New Attack Submarine $510M - $670M 
Potential Other costs Unknown (potentially 100s 

of $millions) 

o Exiatina Contracts. Because there have been no submarine 
starts since 1991, shipbuilder workload is dramatically 
declining. Without SSN 23, overhead/indirect cost allocations 
would increase for the shipbuilder's remaining contracts. 
Specifically: 

- - The overhead rates, estimates at completion and budgets 
relating to all the shipbuilder's existing contracts presume 
SSN 23 will absorb a substantial share of the shipbuilder's 
overhead.. Deletion of SSN 23 would cause overhead, to be 
allocated (via higher overhead rates) among remaining 
contracts. Moreover, additional indirect costs such as 
construction facility/equipment lay-up costs and unallocated 
material cost would be charged to existing contracts. 

- - Higher overhead rates also would result in increased 
costs to Navy on its engineering and design contracts, which 
are cost type contracts for which Navy pays all allowable 
and allocable costs. These contracts represent about half 
the work to be performed by the shipbuilder for the rest of 
the decade. 

o New Attack Submarine. Deletion of SSN 23 would cause 
overhead, which otherwise would be borne by SSN 23 in FY98 to 
FY02, to be allocated to the New Attack Submarine (via a higher 
overhead rate). More importantly, without SSN 23 in FY 96, the 
Navy would lose - -  and then try to reconstitute - -  critical 
capabilities essential to constructing the New Attack Submarine 
in FY 1998, e.g., skilled tradesmen, unique construction 
facilities, and key submarine component suppliers. The New 
Attack Submarine would bear the cost of restarting or sustaining 
these capabilities. 



Any potential downsizing to a single yard must also be 
evaluated in terms of the capabilities we lose. Those include: 

0 TRIDENT/SEAWOLF design, engineering, production and fleet 
support expertise, 

o Nuclear power plant design capabilities 

The Impact of Competition 

The Navy's current plan - -  SSN 23 in FY96 and continuation 
of the New Attack Submarine Design/Build process at Groton, CT - -  
preserves two nuclear capable shipbuilders and permits 
competition to be introduced when it is advantageous to the 
government. 

Simply put, potential competition in the New Attack 
Submarine program is an issue of timing. In order to adequately 
sustain competition there must be a sufficiently high build rate 
of at least 2 submarines per year. The New Attack Submarine 
program does not achieve this level of build rate until FY2002 
and beyond. There is also the question of when we will build the 
next carrier. 

~ntroducing competition now is not in the best interest of 
the government based on the following: 

o It would reduce the benefits of the design/build 
approach. 

o Near term construction activity is insufficient to 
sustain two production yards 

o It would force a downsizing to a single nuclear capable 
shipbuilder if Groton, CT were to lose the competition, 

o It would require both yards to participate in the current 
New Attack Submarine design process with undesirable results 
including: increased design costs, no benefit form SEAWOLF 
lessons learned, i.e. forces split design production effort, 
breaks down existing partnerships with suppliers and limits 
benefits from the current design/build process. 

o It would extend the construction period of the New 
Attack Submarine lead ship. 

Introducing competition in the future may be more 
advantageous because: 

o It allows completion of New Attack Submarine design and 
supports an orderly transition to stable low rate 
production, 
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respectfully that the Government further consider Newport 

News Shipbuilding's offer of a more affordable way of 

implementing that procurement decision, and that we be 

allowed to compete for the business. 



and we are dramatically reducing our cost to  produce ships - 
- both naval and commercial. 

IV. Summary 

The decision on where to build future submarines is an 

extraordinarily significant one for the U.S. Government. It 

constitutes a huge business decision which could ultimately 

determine if the submarine program can be an affordable 

weapon system and not dramatically impact the Navy's SCN 

accounts in the future. The decision whether or not to  

compete the New Attack Submarine is a momentous one; it 

will determine whether or not you will save billions of dollars 

in the cost of building submarines. This is at a time when 

the estimated five-year defense budget shortfall by the 

General Accounting Office and the Congressional Budget 

Office ranges from $65 to $150 billion. In order to ensure the 

savings associated with this competition, the Congress must 

take steps to  make sure NNS' competitive position is not 

eroded between now and FY '98. These steps would include 

keeping NNS active in the submarine business by permitting 

us to  have a substantial presence in the design, repair, and 

overhaul of submarines, work that we have traditionally 

done. The Submarine Study Group of this 



Electric Boat at the rate of 112 a submarine per year over the 

next six years is simply not affordable. This plan is flawed 

by the simple economics of shipbuilding. Decreasing Navy 

shipbuilding backlogs place tremendous pressure on the 

abilities of yards to distribute the inherent fixed costs of 

construction - both in facilities and people - without 

substantial increases in indirect costs per vessel. 

A shipyard must maintain a high enough volume of 

work to be cost competitive and efficient. Low volume 

production has proven to be very costly in less complex 

products like commercial ships, but even more so in the 

higher cost nuclear shipbuilding sector. Nuclear 

submarines simply cannot be built at affordable prices in any 

yard at these projected low rates unless the yard also has 

significant other work to absorb the fixed overhead costs. 

In addition, building at such low volumes at a shipyard 

which has no other work has a very negative effect on the 

productivity of the skill trades and test personnel. For 

example, a building rate of 112 submarine per year means 

you deliver a submarine every two years. What happens with 

certified welders or test personnel when they complete their 

work and must wait 1 - 2 years for the next ship? Who pays 
1 

for this inefficiency? 



Newport News Shipbuilding considers itself to be the 

best submarine builder in the world -- both in terms of cost 1 
and quality. 

We have been building nuclear submarines for almost 

40 years. Today we are the builder of nuclear powered 

aircraft carriers and, with our competitor in Connecticut, one 

of two shipyards currently building nuclear submarines. 

Newport News has the capacity to build 3-4 submarines per 

year, which is obviously far in excess of any projected build 

rate. 

We are the lead design yard for the LOS ANGELES and 

SEAWOLF Class attack submarines and by the year 2000 

every attack submarine in the U.S. Navy fleet will have been 

designed by NNS. We have constructed 40% of today's 

attack submarine fleet. We also have extensive experience 

overhauling and refueling nuclear submarines. 

Again, I believe Newport News Shipbuilding is the best, 

most cost effective submarine builder and designer in the 

world. 



Document Separator 


