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Table 1: Summary of Cost, Schedule, 
and Performance Problems for the 49 Programs cost Schedule Performance - ~~ -~ 
Programs ARMY -.- __ 

Light Hellcopter Family 
---______ ___.- 

X X a _______-.-__ __~ - 
Aqulla Remotely Piloted Vehicle X __I--~ __--~- __~-~ 
Forward Area AIM Defense System ----~_____ -.____ 

Line-of-Sight Forward Heavy Weapon a -- 
Non-Line-of-Sight Weapon X a -- ~-- ~__ 
Command, Control and Intelligence System X X a --. 

All-Source Analysis System X X -___ 
Joint Surveillance and Target Attack Radar System X X X ___~ -__ ~-. 

NAVY -___ -- 
TOMAHAWK Cruise MIsslIe --- 
Garner Inner Zone AntI-Submarine Warfare 

Helicopter X a -~ 
Tndent II (D-5) System ~- ~-___ 
FY 1989 Submarrne Combat System X a 

AIR FORCE - -_ 
Titan IV Rocket (CELV) X ~- 
Common Strateg c Rotary Launcher ~- --~ 
Short Range Attack Missile II X a ~- 
Advanced Medium Range Air-to-Air Missile X X X ___I--~ 
Mark XV Identification Friend or Foe System X a -_ 
Microwave Landing System X a 
NAVSTAR Global Positioning System (User 

Equipment) x a -__ _______~ 
World Wide Military Command and Control System’s - 

Information Svstem X X a 

% IS loo early In the acqulsltion cycle to determtne overall performance characterlstlcs 

For the 19 programs dlscussed in this report, 18 are at or are scheduled 
to reach milestone II m fiscal year 1988 or 1989 Four of the programs 
scheduled to reach milestone II will do so without completmg the dem- 
onstration and vahdatlon phase. 

Eleven programs are at or are scheduled to reach mllestone IIIB m fiscal 
year 1988 or 1989 For 9 of these programs, operational testing has not 
begun 

cost 
For the 19 programs, 9 had current cost estimates which increased their 
basehne cost estimates (1 had an mcomplete total program cost estimate 
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and 3 had increases of over $4 bilhon each), 6 had current estimates 
which were the same as their baselme (1 had an incomplete total pro- 
gram cost estimate), and 4 had current estimates which decreased then- 
baseline cost estimates by $400 million to $1 2 billion 

Schedule Of the 19 programs, 7 are on schedule and 12 have experienced schedule 
slippages ranging from 4 months to 51 months The average delay was 
17 months, and m most cases the delay resulted in increased costs. 

Performance An overall performance characterization for 11 programs would be pre- 
mature because they are early in the acquisition cycle. For the 
remaining 8 programs, 6 have achieved or are expected to achieve 
system performance expectations while 2 may not unless changes are 
made 

Appendix I provides background information on DOD milestone manage- 
ment, the new provisions for milestone authorization of defense acquisl- 
tion programs, and a description of our ObJectlves, scope, and 
methodology. Detailed information on each of the 19 programs is 
included m appendixes II through IV 

To develop mformation included m this report, we interviewed DOD and 
service program officials and examined program and budget documents 
and selected acquisition reports for each program. We obtained official 
oral comments from DOD and have mcorporated their comments where 
appropriate. We performed our work from December 1986 to March 
1987 in accordance with generally accepted government auditing 
standards. 

We are sending copies of this report to the Chairmen, House Committee 
on Armed Services, House and Senate Committees on Appropriations, 
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Senate Committee on Governmental Affaus, and House Committee on 
Government Operations; the Secretary of Defense; the Secretaries of the 
Army, Navy, and An- Force; and the Director, Office of Management and 
Budget. Copies whl be made available to other interested parties upon 
request. 

Smcerely yours, 

Frank C Conahan 
Assistant Comptroller General 
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Background and Objectives, Scope, 
and Methodology 

Background According to Department of Defense Directive 5000 1, “MaJor Systems 
Acquisitions,” WD will ensure that its acquisitions of maJor defense pro- 
grams are carried out efficiently and effectively Management responsi- 
bilities for systems acquisition programs are decentralized, except for 
decisions specifically retained by the Secretary of Defense 

MaJor defense acqulsitlon programs, as defined m 10 U.S.C. 2432 (a) (l), 
are DOD acquisition programs that are (1) not classified as highly sensl- 
tive, (2) designated by the Secretary of Defense as major acquisition 
programs, or (3) estimated to require an eventual total expenditure for 
research, development, test, and evaluation of more than 5200 million 
(based on fiscal year 1980 constant dollars) or eventual total expendi- 
ture for procurement of more than $1 billion (based on fiscal year 1980 
constant dollars) 

Under the new provisions in IO U.S.C. 2436 and 2437, defense acquisi- 
tion programs can be nominated as Defense Enterprise Programs by the 
service Secretaries and selected by the Secretary of Defense for mile- 
stone authorization 

Under the new provmons, programs that are m or ready to go into mile- 
stone II or IIIB can be desrgnated as Defense Enterprise Programs. 

Milestone II is the Secretary of Defense’s second major declslon for pro- 
gram go-ahead and approval to proceed with full-scale development, fol- 
lowmg the approval of concept selection. 

Milestone RIB is either the service Secretary or Secretary of Defense 
declslon for program go-ahead and approval to proceed with full-rate 
production. Accordmg to WD Directive 5000 1, authority is delegated to 
the lowest level of the DOD component at which a comprehensive view of 
the program rests The military servrce program manager is given 
authority and resources commensurate with the authority to execute 
the program efficiently. Reviews, such as those conducted by the Joint 
Requirements Management Board (previously called the Defense Sys- 
tems Acquisition Review Council), are a means to evaluate the informa- 
tion required for a decision which higher authority has speclfrcally 
reserved and not delegated to the program manager. 

Objectives, Scope, and We were requested by the Chairman, Senate Committee on Armed Ser- 

Methodology 
vices, to review certam major defense acquisition programs that are 
scheduled to reach either milestone II or milestone RIB m fiscal years 
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and Methodology 

1988 and 1989 to assist the Committee m Its exammation of these pro- 
grams for milestone authonzatlon 

Our review focused on cost, schedule, and performance. We also 
examined certain other areas, such as system alternatives, funding ade- 
quacy, and compliance with DOD and service review procedures, 

We reviewed the latest System Acquisition Report for each selected pro- 
gram as well as relevant budget and program documents and mter- 
viewed responsible agency program officials We obtained official oral 
comments from DOD on each program and have mcorporated them m this 
report where appropriate 

Our work was conducted at DOD and the Departments of the Army, 
Navy, and Au- Force at the Pentagon, Arlington, Virginia, Army Missile 
Command, Huntsville, Alabama; Aviation Systems Command, St LOUIS, 
Mlssoun; Commumcatlons and Electronics Command, Fort Monmouth, 
New Jersey; Naval Underwater Systems Center, New London, Connect- 
Icut; Navy Surface Weapons Center and Navy Operational Test and 
Evaluation Force, Norfolk, Vu-gmla, the Au- Force Logistic Command, 
Warner-Robbms Air Force Base, Georgia, Aeronautics Dlvlslon, Au- 
Force Systems Command, Wright-Patterson Air Force Base, Ohio, Elec- 
tronics Systems Dlvlslon, An- Force Systems Command, Hanscom Field, 
Massachusetts, and Space Dlvlslon, Air Force Systems Command, Los 
Angeles, California 
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Army Light Helicopter 
Family 

ters with the advanced capablhties to perform several new missions, 
such as air-to-au combat and fighting across battle lines, as well as 
existing anti-armor and utility missions The LHX will be the Army’s 
most technically advanced helicopter if it is to perform these missions 
and survive against the expected threat weaponry of the 1990s while 
meeting its requirement of hght weight and the goal of being a single 
seat helicopter. It was conceived to replace the Army’s current fleet of 
light helicopters-the AH-l, UH-1, OHB, and OH-58-which the Army 
considers too obsolete to meet the demands of the future battlefield The 
heart of the LHX 1s its avionics, which are as sophisticated as the Air 
Force’s Advanced Tactlcal Fighter now in development In addition, the 
LHX an-frame ~111 be made from llghtweight composite materials, rather 
than from metal. The program IS managed by the Army’s Aviation Sys- 
tems Command m St. Louis, Missouri 

The LHX'S original goals have proven to be too optimistic projected 
weight and costs are higher, performance expectations are lower, and 
the feasibility of a single seat version of the LHX remains undemon- 
strated. The Army is currently assessing its cost effectiveness, and reas 
sessments will be necessary if the program moves further away from its 
goals. Another concern 1s the program’s affordablhty, At projected total 
quantities and rate of production, the LHX wrll dominate the Army’s air- 
craft procurement budget m the mid-1990s and beyond The Army 
already faces potential funding shortfalls during those years, and 
whether enough funds can be set aside for LIIX remains to be seen. 

Description Current plans call for two versions of the LHX-the Scout/Attack and 
the utility Both versions will have many common components. The 
Scout/Attack helicopter will perform attack and armed reconnaissance 
missions and will replace the AH-l, OH-58, and OH-6 helicopters It is 
the more sophisticated of the two helicopters and will be a single seat 
helicopter, rf technically and operationally feasible, whose armament 
will include Hellfire antitank missiles, air-to-an- missiles, and a gun 
system. 

The utility version will replace the UH-1 and will have two seats. It wrll 
carry an-to-air mrsslles for self-defense, but it will not have the target 
acqulsrtlon equipment of the Scout/Attack 
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The Army plans to buy 2,000 Scout/Attack and 2,500 utihty helicopters 
The program 1s in advanced development, and the full-scale develop- 
ment decision (milestone II) 1s scheduled for April 1987, Current plans 
call for contractor teams to compete throughout full-scale development. 

cost LHX’S estimated costs have changed many times smce the program’s 
mceptlon m 1983. The Army’s current plan is to procure approximately 
4,500 LHX helicopters at a total acquisition cost of $44.9 brllion in 1986 
dollars ($66 billion m escalated dollars), accordmg to the LHX program 
office’s baseline cost estimate As of February 1987, no Army or DOD 
estimates, independent of the program office’s, had been completed. 
They are scheduled to be completed before the full-scale development 
decision 

The changes in estimated LHX costs are due primarily to changes m mis- 
sion equipment and acquisition strategies. Table II.1 shows the original 
1983 estimates, the 1986 estimates at the time we completed our first 
review, and the February 1987 estimates 

Table 11.1: Cost Estimates for the LHX 
Dollars In bIllIons 

Program 
May 1983 1986 FebrluSaary 

Research and development 

1986 dollars $2 7 $2 7 $3 8 ____~ 
- Escalated dollars 31 32 44 

Procurement 

1986 dollars 392 380 41 1 

Escalated dollars 799 57 4 61 6 

The increase m research and development costs is due mainly to changes 
m the acquisition strategy suggested by DOD'S Defense Science Board, 
which extended the LHX team competition through full-scale develop- 
ment to include a competitive fhght test. The previous strategy had 
called for selecting one contractor before the prototype stage began, 
Also contrlbutmg to cost increases were Army decrsions to build a two- 
seat Scout/Attack prototype m addition to a single-seat prototype 

The Army set cost goals (m 1984 dollars) early m the program for the 
LHX in terms of unit flyaway costs. Flyaway costs are a subset of pro- 
curement costs and exclude items such as imtlal spares and repair parts. 
In May 1986, the goals were $6 million for the Scout/Attack, $4 milhon 
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for the utility, or an average of S5 3 mllhon for the entire fleet. As of 
February 1987, unit flyaway costs have increased 15 percent for the 
Scout/Attack and 35 percent for the utrhty version. The effects of these 
increases on total estimated procurement costs were reduced somewhat 
by a decrease in the total buy and a change m the mix of Scout/Attack 
and utility versions As of May 1986, 5,023 hellcopters were to be pro- 
cured, made up of 3,072 Scout/Attack and 1,951 utrhty versions; as of 
February 1987,4,500 helicopters were to be procured, made up of 2,000 
Scout/Attack and 2,500 utility versions Table II+2 shows the estimated 
increases m the unrt flyaway costs and unit procurement costs smce 
May 1986. 

Table 11.2: Unit Cost Changes 
Dollars In mhons 

Procurement unit costs (fleet avg ) 

1984 dollars ~~~- 
escalated dollars 

Flyaway unrt cost (1984 do lars) 

Scout/Attack -- -- 
UWy --_. - _ - 
Fleet averaae 

May 1986 February1987 

$7 1 $6 6 
114 13 7 

60 69 .-- 
40 54 

53 61 

The Scout/Attack unrt cost estimates increased primarily because of the 
need to Increase an-craft weight to satisfy missron requirements The 
Army’s revised plan to procure fewer Scout/ Attack helicopters has also 
increased the unit cost estimate. 

The utility hellcopter’s unit cost estimate mcrease is due mainly to the 
Army’s decision to outfit that aircraft with the same mission equipment 
as the more expensive Scout/Attack, with some exceptions, such as 
equrpment directly related to target acquisition and weapon fire control 
Greater an-craft weight for the utility helicopter has also increased the 
unit cost estimate 

In order to buy 4,500 helicopters and to replace the current fleet as 
quickly as possible, the Army plans to procure as many as 480 LHX heh- 
copters per year, In those peak productron years, the Army estimates 
the IXX program could require up to $6 billion a year (m escalated dol- 
lars) During this same period, many other Army systems will be com- 
petmg for the limited amount of funds that will be available for 
programs funded from the Army procurement appropriation. 
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A prelimmary Army analysis shows that, assummg no real growth 
annually in available funds, the procurement account may be short over 
$100 billion cumulatively from fiscal years 1987 through 2000. Peak LHX 

productron, as planned, will occur m the late 1990s With such large 
fund shortages being proJected, it seems likely the Army may face either 
canceling or stretching out some weapon system programs if it is to buy 
the LHX at the planned rate 

In the area of operation and support costs, estimated savings are less 
than expected Originally, the LHX fleet’s operation and support costs 
were expected to be 40 to 50 percent less than those of the fleet of heh- 
copters it was to replace Currently, such savmgs are estimated at 20 to 
25 percent. Basically, the lower expectations are due to the availabmty 
of better operation and support cost data on the exlstmg fleet, more 
realistic estimates of LHX reliability, and mcreased spare parts costs, 
which reflect the greater costs now estimated for LHX production 
helicopters 

Schedule The LHX is scheduled for a full-scale development decision (milestone II) 
m April 1987, followed by contract awards m January 1988 The Army 
plans a competltlve development, awarding contracts to two teams, each 
consisting of two contractors Development contracts will be awarded in 
three phases, each consisting of 18 to 24 months of effort The wmnmg 
team is to be selected before low-rate nntial production (milestone III), 
and the two members of the winning team will be split to compete for 
shares of the remainder of production (milestone IIIA) The Army will 
assess results at the end of each phase and determine whether program 
changes should be made, mcludmg the possibility of an early selection of 
a smgle team. 

Since the LHX program began in 1983, its development and procurement 
schedules have changed substantially and frequently. Table II 3 shows 
six of these revisions to the LHX'S key milestones smce 1983. 
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Table 11.3: LHX Schedule Changes 
Schedule date Milestone II Milestone III Milestone lIlAa Fielding Date 
Ott 1983 Ott 1986 Not Avail Not Avail Sept 1994 -. __ ______~~~ ~~~ ~~~ 
May1984 Nov 1985 Apr 1990 Dee 1991 Sept 1992 _- -- 

- Sept 1984 June1986 Jun 1991 Not Avail Sept 1993 -~.--_ 
Sept 1985 Apr 1987 May 1993 Jun 1995 Ott 1995 

Feb 1986 Ott 1987 Jan 1994 Jan 1996 May1996 

Ott 1986 Jan 1989 Sept 1995 Sept.1997 Jun 1998 

- Nov 1986 Jan 1988 Jun 1993 Nov 1995 Nov 1995 

aOnly the last two schedules show a cl screte mllestone MA decksIon, which would precede sptlttlng the 
winning team for the rest of productlon The dates shown for the earlier schedules represent when the 
teari was to be sptlt 

The maJor factor causing the delays was the Army’s persistent difficulty 
m obtaining funds for the program. Other factors include dlfflcultles m 
(1) finalizing the Required Operational Capablhty document and its 
request for proposal to industry, (2) decldmg what mlsslon equipment 
would be needed, and (3) reacting to comments from industry on the 
feaslblhty of the requirements 

The schedule was also restructured to reflect DOD’s Defense Science 
Board recommendations to extend competltmn through prototype flight 
tests 

While schedule changes have substantially delayed starting full-scale 
development and plans for fielding the aircraft, the additional time IS 
allowmg for many of the state-of-the-art technologies planned for LHX to 
reach greater maturity 

Performance The LIIX’S requirements to perform a variety of mlsslons against an 
advanced threat with a single-seat an-craft are demandmg from a tech- 
nology standpoint alone. Meetmg these requirements IS even more dlffl- 
cull, given the unit flyaway cost, operation and support cost, and 
an-craft weight goals the Army is also strlvmg to meet Trade-offs are 
still being made between performance requirements and cost and weight 
goals Therefore, it IS too early to evaluate how well, or if, the LHX ~111 
meet its performance requirements However, progress to date has mdl- 
cated that orlgmal performance expectations and cost estimates were 
too optlmlstlc and ~111 not be met 

On the basis of LHX advanced development efforts to date, the Army 
concluded that the feaslblllty of havmg a single pilot fly, maneuver, and 
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control a helicopter had been demonstrated, but the feasibmty of a 
single pilot performmg the mission-related tasks, such as targeting, had 
not been demonstrated. The Army also learned that the performance 
necessary from the optical sensors to fully automate the targeting func- 
tion for the single pilot may not be available for application to the initial 
LHX helicopters The Army considered developing a radar sensor to com- 
plement the optical sensors available for the LHX to achieve full automa- 
tion, but decided that the additional equipment was too costly and too 
heavy for inclusion in the initial LHX hehcopters. These factors, com- 
bined with an assessment by the Defense Science Board, have raised 
some doubts about achieving the single-seat ObJectlve and have led to 
the addition of a two-seat version to the development program 

In addition to automated targetmg technologies, other areas where per- 
formance expectations have been lowered include the quality of the 
visual displays to the pilot’s helmet, digital map, automatic hover-hold, 
and aircraft survivabihty equipment Performance reductions reflect 
trade-offs due to cost, weight, technical risk, or a combmation of these. 
Regarding aircraft weight, the original program goal for the Scout/ 
Attack was 8,500 pounds The current goal is 9,500 pounds A two-seat 
version would weigh more 

Other Issues 

System Alternatives The Army is currently examining alternatives to developing a new LHX 

hehcopter in its Cost and Operational Effectiveness Analysis. This anal- 
ysis is scheduled for completion by the full-scale development decision 
m April 1987 The alternatives under consideration are (1) modifymg 
the exlstmg AH-l, TJH-1, and OH-58A/C helicopters with rellabihty, 
availablhty, mamtamability, and safety improvements, (2) modlfymg 
the existing AH-64, UH-60, and OH-58D hellcopters with reliabihty, 
availability, maintamabihty, safety, and performance improvements, 
working together with the S-76 commercial hehcopter as a utility air- 
craft, and (3) developing a new tilt rotor an-craft. While modifying 
existing hellcopters will cost less, none will meet all of LHX'S 

requirements 

According to DOD, there are currently no hellcopters being produced by 
our allies that have comparable capabilities to the LHX. The LHX repre- 
sents an attempt to make slgmficant advances m technology, and it is 
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Fundmg Adequacy 

Comphance With Review 
Procedures 

difficult to foresee technological breakthroughs which would render it 
obsolete for some time The LHX’S aviomcs are already considered among 
the most advanced of DOD programs and are to be designed to accept 
future technological advances. 

The Senate report accompanying the fiscal year 1987 Appropriations 
bill required the DOD Cost Analysis Improvement Group to certify the 
LHX’S unit cost estimate before any fiscal year 1987 funds for technology 
risk reduction would be released. As of January 31, 1987, this certifica- 
tion had not been made, and the fiscal year 1987 funds had not been 
released for obligation Risk reduction efforts must be substantially 
completed before the Army contracts for full-scale development n-t Jan- 
uary 1988. The Army has requested the Congress to release $25 mllhon 
of the $44 million appropriated for fiscal year 1987 to continue the pro- 
gram through May 1987, the date the Army’s cost estimate is scheduled 
to be completed and certified While the House of Representatives has 
concurred with the Army’s request, the Senate had taken no action as of 
January 31, 1987 The Army considers the fiscal year 1987 funding of 
$44 mIllion to be adequate and the dollars programmed for fiscal years 
1988 and 1989 to be sufficient for the first years of full-scale 
development 

As currently planned, the LHX will not proceed through the normal 
weapon system development phases of concept exploration, demonstra- 
tion and vahdation, and full-scale development. Rather, it will proceed 
directly from concept exploration to full-scale development DOD Direc- 
tive 5000.1 encourages tallormg acquisition strategies to the needs of 
the particular program, with prior approval for combmmg or omittmg 
phases. Although such prior approval was not obtamed for the LHX, the 
Office of the Secretary of Defense has approved budget requests, which 
reflect its accelerated strategy, and plans a review of the program’s 
entry into full-scale development m April 1987 

Relevant Products Weapon Systems. Issues Concernmg the Army’s Light Helicopter Family 
Program, GAO/NSIAD-86-121, May 22, 1986, and DOD AcquisItIon: Case 
Study of the Armybght Hellcopter Program, GAo/TJSIAD-86-45-S-1, 
August 25,1986 
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Aquila Remotely 
Piloted Vehicle 

The Army’s Aqulla is a mimaturrzed, remotely prloted au vehicle, 
which, together with its ground equipment, is designed to conduct 
unmanned battlefield surveillance and target acquisition over enemy 
territory This information is communicated back to the battlefield com- 
mander as it is being collected to extend the commander’s sight beyond 
the front lures 

The Army has been developing the Aquila since 1974 At that time, an 
advanced development program was begun that demonstrated the tech- 
nical and tactical feasibility of flying a pilotless au- vehicle equipped 
with a small television camera to gather target mformatron This very 
basic concept was proven, and the program entered full-scale develop- 
ment when the Army awarded a contract to the Lockheed Missiles and 
Space Company in August 1979 The program, managed by the Army 
Missile Command m Huntsville, Alabama, is scheduled for a production 
decision (milestone III) m July 1987 

Throughout full-scale development, the Aquila has experienced tech- 
nical problems, which, together with funding shortages, has more than 
tripled cost and delayed fielding by nearly 7 years Some progress has 
been made m resolving the problems, but the Army and DOD may have 
difficulty m assessing productron readiness because measurable per- 
formance thresholds have not been established. Also, an infrared sensor 
needed to enhance system performance has encountered technical prob- 
lems, and us funding is not sufficient to complete development. 

Desmption The Aqulla system consists of an an- vehicle, a ground station, a remote 
ground terminal antenna, launch equipment, recovery equipment, and 
support and maintenance equipment The Aquila IS a mobile system 
with all its equipment mounted on or contained in a fleet of trucks or 
trawlers The air vehicle has a wing span of 13 feet and carrres flight 
control electronics, a commumcatlons terminal, and a missron payload 
consisting of a television sensor and a laser rangefmder/deslgnator The 
laser rangefmder/ designator is a device that focuses a laser beam on a 
target to measure how far away lt is, as well as to guide laser-seekmg 
mumtions to the target This payload allows for only daytime opera- 
tions. The Army is developmg a forward-lookmg infrared sensor to pro- 
vide a day/night and limited adverse weather capability There is only 
enough space and weight to accommodate one payload at a time 
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A typical mlsslon begins when the launch system catapults the Aquila 
air vehicle mto the air The Aqulla 1s then controlled from a ground con- 
trol station through aJam-resistant data commumcatlon link Aqmla’s 
tasks, which it performs with the televlslon sensor and laser devrce, 
include detecting and identifying targets, providing target locations for 
aausting artillery fire, designating targets for precision-guided mum- 
tlons, and performing reconnaissance After the tasks are completed, an 
automated recovery system guides the air vehlcie back mto a net near 
the ground station 

cost The Aqulla program has experienced considerable cost growth due to 
technical problems, funding hmltatlons, and an expansion of its original 
performance requirements In February 1987, the Aqmla’s development 
and procurement costs were estimated at $850 mllhon and $969 million, 
respectively, m 1986 dollars While the costs of the mdlvldual Aqulla 
system components have increased m recent years, total procurement 
costs have not increased because quantities have been reduced. Table 
II 4 shows Aqulla’s estimated costs (In escalated dollars) and procure- 
ment quantities at various times during development 

Table 11.4: Acqulsltlan Costs and 
Quantities as Estimated Durmg 

Development 

Dollars In rnhons 
1982” 1978 i 9848 1987= - ^. -.I__ 

Acqtwtlon costs (esca ated dollars) 

Development $123 $590 5686 $868 .- 
Procurement 440 1,425 I ,386 1,157 

Total $563 $2,015 $2,072 $2,025 

Procurement quantities 

Air vehicles 

Ground control stations 

780 995 543 376 

-72 74 77 53 

Schedule 

%cludes costs for the forward-looklng Infrared sensor 

The Aqulla program has experienced numerous schedule slippages, pn- 
marlly due to techmcal problems, and to a lesser extent, funding limita- 
tlons. When the Aqulla program entered full-scale development in 1979, 
the Army envlsloned a 43-month engineering development program. The 
program was later extended to 52 months because of technical problems 
with the commumcatlon system and again to 70 months because the 
Army ehmmated fiscal year 1982 funding In 1984,1985, and 1986, the 
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Army extended the program to 79 months, 92 months, and 95 months, 
respectively, because of continued performance difficulties. Table II 5 
shows the changes m the Aquila’s schedule resulting from stretching 
full-scale development from 43 months to 95 months 

Table 11.5: Aquila Program Schedule 
Changes Smce Full-Scale Development Event 1979 program Current program 
Decwon Fkcale development decision August 1979 August 1979 ~I 

OperatIonal testing December 1982 March 1987 - -~_ 
Productjon declslon April 1983 July 1987 

(milestone Ill) ..-. ~- 
ProductIon contract award April 1983 August 1987 

lnltlal operatlonal capabIlIty August 1984 March 1991 

Performance Although the Aquila has experienced significant technical problems 
during full-scale development, progress has been made It IS difficult to 
assess whether the Aquila meets performance expectations because the 
Army did not establish a comprehensive set of measurable performance 
thresholds that the system is to achieve by the production decision 
(milestone III). Such thresholds are usually set for weapon systems at 
the time they enter full-scale development to provide quantitative meas- 
ures against which system performance can be evaluated during testing 
and to provide a basis for making the production decision Criteria for 
assessing some aspects of the Aquila’s performance can be found m its 
Required Operational Capability document and the test plan for its 
ongoing operational test. However, these two documents do not consti- 
tute a comprehensive or consistent set of measurable performance 
expectations for the Aquila as it enters production. 

Performance Problems The Aquila has encountered flight and mission performance problems 
throughout full-scale development. Because of the numerous flight fail- 
ures and other critical performance problems experienced during testing 
in 1984 and 1985, the Army convened a special task force in May 1985, 
referred to as the Red Team, to evaluate Aquila’s readiness for opera- 
tional testmg The team reported its findings in July 1985. The report 
pointed out serious performance limitations, and that losses of test air 
vehicles to crashes had created shortages m test air vehicles This 
caused the program’s test schedule to be extended because more time 
was needed to resolve technical fixes and conduct additional testing 
Also, program management was moved from the Aviation Systems Com- 
mand to the Missile Command, where it was thought that their expertise 
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Performance Thresholds 

could help resolve the Aqulla’s problems. Even after these changes were 
made, the program continued to experience flight failures and technical 
dlfflcultles during training exercises m 1986. 

In November 1986, the Army reported improvements m the system’s 
performance and capabilities after completing a series of tests to verify 
that hardware and software fixes were effective. Subsequently, the 
Army began operatlonal testing at Fort Hood, Texas, to demonstrate the 
system’s operational effectiveness and suitability. These tests are to be 
completed by late March 1987. Information collected during these tests 
will assist DOD and Army managers m decidmg whether to award a pro- 
duction contract m August 1987 

We found the Required Operational Capability document does not pro- 
vide measurable requnements for all essential performance charactens- 
tics such as survivability, availabrhty, and target tracking Also, while 
the Required Operational Capability document specified the criteria 
requirement for rehabihty, proJect officials believe it related to perform- 
ance at the time of deployment rather than at the begmnmg of produc- 
tion According to proJect officials, the reliablhty level required for the 
system to be approved for production is lower. 

Similarly, the criteria for evaluating Aquila’s performance during opera- 
tional testing were not specific regarding certain critical operational 
capabihtles, such as survivability, rehablhty, availablhty, and mamtam- 
ability According to test plans, these factors will be assessed generally 
for their contribution to accomphshmg the operational mission but will 
not be measured against specific performance criterra In some cases the 
criteria established to measure success m the operational tests differed 
from the Required Operational Capability document 

Other Issues 

System Alternatives The Army chose the Aqulla over other remotely piloted vehicles to per- 
form the basic targeting and surveillance mission. However, the 
forward-looking infrared sensor may be crltlcal to the Aquila’s effec- 
tiveness durmg both day and night operations, and the sensor’s develop- 
ment is in trouble If the sensor cannot be successfully developed for the 
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Aqulla, the Army may have to reexamme alternatlve remotely piloted 
vehicles to meet its needs 

The Army exammed several alternatives to the Aquila m 1984, and con- 
cluded it was the only vehicle capable of satlsfymg its primary needs for 
target acqulsltlon, designation, artillery adJustment, reconnaissance and 
surveillance. The study also concluded that alternative remotely piloted 
vehicles could be modrfred and equipped to perform the basrc mission 
that the Aqulla performs, but they could not match Aqulla’s earlier 
availablhty and costs PrOJeCted at the time. 

At the time of the study, the Army assumed it could successfully 
develop a forward-looking infrared sensor to complement the Aquila’s 
daytime television sensor The televlslon sensor was to be fielded fu-st 
The forward-looking infrared sensor would allow the Aqulla to be used 
at night, and would also enhance daytime performance by providing the 
capablhty to see through clouds and smoke Clouds and smoke obstruct 
the television sensor’s view of the target area and, unless the Aqulla can 
maneuver around them, limit the system’s effectiveness. This could be a 
slgruflcant problem, partrcularly m view of the often cloudy condrtlons 
m central Europe, where the Aqulla will be deployed 

The forward-lookmg infrared sensor has encountered technical prob- 
lems m development, and funding has been cut to the point that it 1s not 
sufflcrent to complete development Design changes resultmg from con- 
tractor tests completed m 1985 increased the sensor’s development costs 
and resulted m congressional action that reduced Aqurla’s fiscal year 
1987 development budget by $30 million The Army established an 
mvestlgatlon team to review ways to reduce the sensor’s costs and 1s to 
report to the Congress by April 1987 on alternative approaches to devel- 
oping a forward- looking infrared sensor 

Funding Adequacy The current project office budget for the Aqulla program 1s $72 mllhon 
less than its most recent baseline cost estimate, dated August 1986 
Aqulla proJect officials explained that the difference was due to a $62 
mlllron budget reduction for fiscal years 1987-89 and a $10 million 
reduction to reflect lower mflatlon rates. According to proJect officials, 
with the exception of the forward-lookmg infrared sensor, the Aqulla 
program can be implemented if the Army is given an additional $3.9 
million In fiscal year 1988 The additional development funding needed 
to complete the forward-lookmg infrared sensor depends on whrch 
development approach the Army selects. 
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Compliance With Review 
Procedures 

The Aquila program was designated as a maJor weapon system after it 
began full-scale development. The Army plans to follow established pro- 
cedures for major weapon systems in reviewing the program and m rec- 
ommending whether it should proceed into the production phase, An 
Army System Acqulsltlon Review Council meeting is scheduled for June 
1987, and the DOD Joint Requirements and Management Board meetmg 1s 
planned for July 1987, at which time a production decision will be made. 

Relevant Products Aquila Remotely Piloted Vehicle: Recent Development and Alternatives 
(GAO/NSIAD-86-4lBR, January 4,1986) and Results of Forthcoming Crit- 
ical Tests Are Needed to Confirm Army Remotely Piloted Vehicles’s 
Readmess For Production (GAO/NSIAD-84-72, April 4, 1984) 

Line-Of-Sight Forward The line-of-sight forward heavy (L&F-H) weapon system IS to be one of 

Heavy Weapon 
five elements that ~111 comprise the Army’s Forward Area Au- Defense 
System (FAADS). E’AADS IS being acquired to provide Army dlvlsions with 
more effective defense against attacking helicopters and fixed wmg air- 
craft than is offered by current systems, such as the Chaparral missile 
and Vulcan gun 

The IX)S-F-H is to replace the recently termmated Sergeant York air 
defense gun It 1s to protect division units m the forward battle area 
from attacks by enemy au-craft that are visible and within shooting 
range The other elements of the FAADS are (I) a line-of-sight rear missile 
and gun to protect the division’s rear units, (2) a non-line-of-sight mls- 
sile to attack targets hidden from the gunner’s view by the terrain, (3) 
combined arms mitiatlve weapon systems utillzmg tanks, infantry 
fighting vehicles, and hellcopters as platforms for missiles and guns to 
attack targets m the forward area, and (4) a command, control and intel- 
ligence network through which the other FAADS elements are connected 
to receive mformatlon such as target locations 

The Army plans to acquire the LOS-F-H in two stages because it believes a 
system capable of meeting all its requirements is presently unavailable. 
The frrst stage is to buy an existing system, startmg m November 1987 
so that it can be fielded by fiscal year 1990 A request for proposal, soon 
to be released to industry, will call for live fire testing from July 
through October 1987 System selection 1s scheduled for November 26, 
1987. 
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The second stage calls for a follow-on system that can meet all the 
requn-ements and can be fielded by fiscal year 1994. This system will be 
acquired by either upgrading the near-term system or procurmg a new 
system The approach will be decided m November 1987 at the same 
time the Army selects its near-term system. 

Our concerns about the IDS-F-EI are. 

l whether the near term system will prove cost-effective if it does not 
meet all requn-ements, particularly, the Army’s survlvabrhty 
requirement, 

l whether the Army will be relying too extensively on contractor tests 
and simulations, and conductmg too few of its own testing before 
selecting the wmnmg prototype for the near term, and 

. since some important tests are to be deferred until 1988, whether there 
will be sufficient mformatlon available about the competing systems to 
make an appropriate selection by November 1987 

Description The Army plans to select an ILSF-H system from several candrdates that 
have either been produced or developed by companies m the United 
States or in Europe An LOSF-H system satisfying all of the Army’s 
requirements 1s expected to include a mlsslle subsystem, a gun sub- 
system, a fire control subsystem, and a ranging device It should be 
capable of operating in day/night/adverse weather, and of dlstin- 
guishmg between friendly and enemy an-craft The gun subsystem will 
be used against close-m aircraft while the missile subsystem will be used 
against more distant an-craft. LQS-F-11 fire units will be required to 
operate both autonomously and in coryunction with the forward au- 
defense command and control network 

cost The Army’s baseline cost estimate for the ID+F-H weapon system is to be 
completed by March 30, 1987. In the meantime, the Army’s Mlssrle Com- 
mand has established an acqulsltlon cost goal of $3 6 bllhon for the 
system, stated m escalated dollars. It includes $124 mrlllon for research, 
development, test and evaluation and about $3 5 bilhon for procurement 
of 525 fire units (an acquisition unit cost of about $6 9 million per fire 
unit). 
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The Army is also conducting a cost and operational effectiveness anal- 
ysis, scheduled to be completed in March 1987 The results of the anal- 
ysls will be considered by Army management in choosing the system to 
be acquired from among the competing candidates. 

Through fiscal year 1987, a total of $51.8 millron has been allocated for 
LOS-F-H testing and evaluation. The budget request for fiscal years 1988 
and 1989 includes $30 6 million for development and 5323 4 million for 
production. 

As yet there are no mdicatrons of cost growth. The Army consrders the 
cost risk for acquiring the mterrm system to be low It believes it can 
hold costs down by mamtammg competition before it selects the win- 
ning system, negotiating a firm, fixed price contract for production with 
annual productron optrons, and mcludmg warranty provlslons m the 
contract makmg the contractor responsible for correctmg defects attrib- 
utable to the system’s design without increasing the contract cost The 
Sergeant York production contract had similar provrslons and resulted 
m costs being contained. However, to take advantage of the favorable 
option prices, the Army tended to exercise those options even though 
the Sergeant York was still experlencmg serious performance problems 
The options, therefore, acted as a two-way-sword on the one hand, con- 
tributing to cost control but, on the other hand, inducing the Army to 
continue production when the system had not performed satrsfactorily 
in tests 

Schedule The fiscal year 1987 Defense Appropriations Conference Committee 
expressed concern over what it consrdered to be the slow pace of the m- 
F-H program The Committee directed the DOD to use fiscal years 1986 
and 1987 funds to acquire and evaluate systems that are either m pro- 
duction or ready for production The Committee further directed DOD to 
complete all test and evaluation and to select a system by November 26, 
1987. A production contract is to be awarded Immediately after the 
selection 

The request for proposal requires interested contractors to submit pro- 
posals by April 6, 1987 Up to four contractors will be selected to partlc- 
rpate m the competition Each contractor will be required to deliver two 
units for test and evaluation durmg July and October 1987 The wmnmg 
contractor’s prototypes will be further tested from March to September 
1988 
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The Army’s goal IS to select a system that meets all of Its requirements. 
However, the Army acknowledges this may not be possible given the 
information it has available on the performance characteristics of the 
systems it antlclpates will be proposed by the competmg contractors, 
and its desire to have the system it ~111 select deployed by fiscal year 
1990 Accordingly, the Army has reduced its requu-ements for the near- 
term system It does, however, plan to have a system m place by 1994, 
which will meet all of its requirements Each contractor competing for 
the near-term system has been asked to submit with its proposal a plan 
showing how its system can be upgraded to one that would meet the 
total Army requirements by the desired deployment date Should the 
Army’s evaluation determine that the system It selects will be incapable 
of the growth that would be necessary to meet its total reqmrements, 
the Army plans to nutlate a separate procurement of a system for the 
far term (1994 and beyond). 

Performance It is uncertain that any of the systems proposed ~111 meet all perform- 
ance requirements Yet, the Army perceives a need to replace the Ser- 
geant York as quickly as possible to help fill the gap m its air defense 
capablhty It appears willmg to consider a system lacking certain per- 
formance capablhties which, nevertheless, meets its most urgent 
requirements, Therefore, the mterlm system will not be required to (1) 
have a gun subsystem or ranging device, (2) fully meet the survivabihty 
requirement, or (3) be mteroperable with the forward area air defense 
command and control network 

Performance capabihties of each system will be determined by actual 
testmg and by analyzing prior test results and simulations provided by 
the potential contractors During the evaluatron, each contractor will be 
required to fire eight mrssiles. The evaluation will also include target 
acquisrtlon and tracking tests 

After the candidate system 1s selected in November 1987, the Army 
plans to continue testing in order to verify additional performance 
parameters. The amount of testmg required prior to actual hardware 
delivery will depend on the maturity of the system selected The hard- 
ware will undergo force development tests from April through July 
1988, production quahfrcation tests from July 1989 through February 
1990, and an nutlal operational test from June through August 1990 

The Army plans to mclude a performance warranty clause in the pro- 
duction contract to reduce rusks. Each potential contractor will be 
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required to identify m its proposal the performance characterlstlcs it 
would be willing to cover under a warranty clause 

Other Issues 

System Alternatives The Army will consider both foreign and U S systems to meet the IDS-F-H 

requirement According to the Army, however, prehmmary analysis 
mdlcates that no currently available system will fully meet all perform- 
ance requirements 

Fundmg Adequacy 

Compliance With Review 
Procedures 

According to the project manager, funds programmed m the current 
Army Program Objective Memorandum and Five Year Defense Plan ~111 
probably be adequate to evaluate and acqune the Interim system but are 
probably msufflclent to upgrade the system to meet all performance 
requirements should the Army decide m November to do so. 

The interim UE-F-H weapon wrll be acqun-ed as a nondevelopmental Item. 
The Under Secretary of Defense for Acqulsltlon approved this approach 
m December 1986. He also directed the Army to formulate options for 
acquxmg a system to meet all performance requirements and to present 
the costs, benefits, and risks of each option to the Joint Requirements 
and Management Board prmclpals by March 1, 1987 The final decision 
on selecting an mterlm system and the option for obtammg a system to 
meet all performance requirements is scheduled for a November 1987 
Board meeting Possible options that wrll be considered are upgradmg 
the interim system or nutlatmg procurement of a new system that would 
be ready for deployment m fiscal year 1994 

Non-Line of Sight 
Weapon 

FAADS is a combmatron of various weapon systems designed to protect 
ground troops and vehicles from an air threat operatmg in an area 
nearest the enemy (forward area). The FAADS consists of five elements. 
(1) a non-line-of-sight weapon using missiles to attack targets hidden 
from view, (2) a line-of-sight forward heavy weapon using mlsslles and 
guns to attack targets In the forward area, (3) a lme-of-sight rear 
weapon using missiles and guns to attack targets m the rear area, (4) 
combined arms nutlatlves usmg tanks, infantry frghtmg vehicles, and 
helicopters as platforms for mlsslles and guns to attack targets m the 
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forward area, and (5) a command, control, and intelhgence system to tie 
the elements together 

To meet the requirement for a non-lute-of-sight weapon, the Army 
selected the fiber optics guided missile (FOG-M) The missile is controlled 
through a fiber optics lmk (wire) and is capable of locating targets by 
passing the image through the fiber lmk to the weapon’s gunner FWGM is 
intended to provide the Army with the capabrhty to sight and attack 
hovermg and slow movmg helicopters hidden from view by terrain fea- 
tures such as hills 

Although the Congress has requested and the Army has taken action to 
slow down the program, we are still concerned about the hrgh degree of 
concurrency m the program Low-rate production is scheduled to begin 
before flight tests are started and engineering development is completed 
In addition, deployment of the weapon is to begrn before irutial opera- 
tional tests are to start 

Description The FOG-M system, which 1s to be mounted on vehicles, such as the High 
Mobility Multipurpose Wheeled Vehicle, consists of a mrsslle, a launcher, 
a gunner’s station, and commumcation and navigation equipment The 
EYH;-M is m the validation phase (milestone I) and when first deployed, 
the missile will have a televrslon seeker offermg only a daylight opera- 
trons capability A product improvement is planned to equip the missile 
with an imagmg infrared seeker to provide all weather, day and mght 
capability, and with increased range. 

cost The Army has not fmahzed a baselme cost estimate for the FOG-M pro- 
gram, but the proJect manager’s preliminary estimate places the 
system’s current total acquisition cost at about $2.6 billron, of which 
$566 million is for research, development, test, and evaluation and $2 
billion is for procurement of 403 firmg units and 16,550 missiles The 
baseline cost estimate is to be completed and validated in time to sup- 
port a May 1987 milestone II decrsion on full-scale development The 
Congress provided $9.7 mtlhon in fiscal year 1986 and 563.3 millton in 
fiscal year 1987 for FOG-M research, development, test, and evaluation 
The budget request for fiscal years 1983 and 1989 includes $266 million 
for research, development, test, and evaluation and $67.5 million for 
procurement. 
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The Army considers the risk of cost growth m the FOG-M program to be 
medium because historical cost data 1s available on most components, 
and there will be two sources for most maJor subsystems. The primary 
cost risks are m modifying the hardware to meet all mllrtary requrre- 
ments, such as operation m environmental extremes, adapting the mls- 
sile to the carrier vehicles, and improving the missile to extend its range 
and provide a mght and all weather capability The Army plans to con- 
trol cost growth by using fixed price contracts for both research, devel- 
opment, test, and evaluation and production and by mamtammg 
competition mto the production phase. 

Schedule FOG-M development is being conducted u-house by the Army Missile 
Command. The Command plans to begm transferring the FOG-M tech- 
nology to at least two contractor teams m November 1987, each team 
consisting of two contractors. After a 14-month technology transfer 
period, one of the teams will be selected to complete the system’s devel- 
opment and begin limited production in November 1989. The first Army 
umt IS to be equipped m July 199 1. Full-rate production (milestone IIIB) 
will begin m November 1992 

The Senate Committee on Approprlatlons report on the fiscal year 1987 
budget expressed concern over the FQG-M schedule At that time, the 
Army was proposmg to skip engineering development and begin produc- 
tion in fiscal year 1988 The Committee recommended that the Army 
slow down the program 

In response to the Committee’s recommendation, the Army restructured 
the program m November 1986 to add an engmeermg development 
phase and delay uutial production. Low-rate production was delayed by 
1 year and the date for equipping the first umt by 18 months. 

Nevertheless, there IS still a relatively high degree of concurrency m the 
FQGM schedule Low-rate production will start about 20 months before 
engineering development IS completed and about 3 months before any 
flight tests are conducted to confirm system performance capability 
Deployment of the system will begin about 6 months before mltial oper- 
ational tests are scheduled to start 

The system will be deployed uutially with only a daylight capabihty 
Improvements to increase the missile’s range and provide night and 
adverse weather capability will be developed concurrently and mcorpo- 
rated during hmited production Accordmg to the Army, schedule risks 
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are high due to the long lead time needed to buy certain components, the 
need to mcorporate improvements during limIted production, and the 
short, concurrent development and limited production phase. If prob- 
lems are encountered during production or testing, schedule delays 
could result 

Performance The Army is finalizing the performance requirements for the EY)G-M 
system. The Required Operational Capability document is to be com- 
pleted m time to support a full-scale development decision m May 1987. 

The system initially fielded will be required to provide daytime engage- 
ment capablllty out to about 6 miles As product improvements are 
incorporated, it will be required to engage targets at extended ranges 
during day, night, and adverse weather conditions As currently 
planned, the system will be operated by a two-person crew and is to 
allow for the gunner to control at least two missiles m flight at the same 
time 

Between February 1984 and June 1986, the Army conducted 12 test 
flights, of which 7 were successful and 5 failed. Accordmg to KGM 
proJect officials, failures occurred for various reasons such as the pro- 
pellant burnmg through a motor case and a power supply failure Pro- 
gram officials mamtam that the problems have been resolved The 
maximum range tested to date has been about 6 miles Additional tests 
are planned to demonstrate the ability of the gunner to control two mis- 
siles m flight simultaneously and to provide data on the performance of 
the imaging infrared seeker These tests are to be completed by June 30, 
1987 

An operational evaluation scheduled for April through September 1988 
is to provide mformation for the low-rate production decision The eval- 
uation’s primary ObJective will be to assess the system’s performance 
and the soldier’s ability to operate it 

The evaluation will be conducted with prototype systems produced by 
the Army Missile Command using commercmlly available equipment 
Future tests will be designed to ensure that the system developed by the 
contractor will achieve the requrred performance The test program will 
mclude missile firmgs with emphasis on operatmg with the FAADS com- 
mand, control, and mtelllgence network. Planned future testing includes 
technical tests, force development test and experimentation, an mitral 
operational test and evaluation, and production qualification tests 
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decision can be made. For example, a production satellite needs to be 
successfully launched and tested, The earliest date planned for such a 
launch 1s October 1988 This should be followed by UE operational field 
testing which requires the integration or installation of LRIP UE on test 
vehicles. Any problems identified during satellite or UE testing should be 
resolved Therefore, it may be fiscal year 1990 or later before a full-rate 
productron contract award can be made 

Performance A June 1986 Test and Evaluation Master Plan includes current perform- 
ance requirements for GPS UE effectiveness and sultablbty. User requme- 
ments and milestone BIB criteria have also been established. 

GPS program officials told us that the results of UE techrucal perform- 
ance test were excellent, but there were some problems with reliability 
and mamtamabihty Excellent technical results were achieved with a 
five-channel receiver installed on a B-52 bomber, but both the two- and 
five-channel receivers tested on surface ships failed maintenance tests 

According to a June 1986 GPS UE Decision Coordinating Paper, the UE did 
not meet field test reliability goals durmg Phase II of full-scale develop- 
ment mitral operatlonal testing UE for all three services were tested and 
all failed to meet user requirements for reliability and mamtamabihty. 
The Paper also indicated that the one- and two-channel receivers passed 
laboratory tests, but did not pass the full-scale development Combined 
Environmental Reliability Testing. 

UE problems were not resolved prior to LRIP approval Phase IIIA 
testing of LRIP IJF by the contractor IS currently underway. This m-plant 
demonstration test and evaluation is at the contractor’s expense and it 
will concentrate on correcting defmlencies identified during Phase II 
testing. At the conclusion of this testing, each service’s UE develop- 
mental test and evaluation should be reviewed and the results used to 
support a decision for full-rate production 

Evaluation of UE capabilltles to meet critical mission requirements is still 
unresolved because of the unavailabihty of an operational production 
satellite for testmg, The primary concern 1s that these capabilities have 
not yet been proven under realistic operational conditions 

Other Issues 
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System Alternatives There are no alternatives to GPS and there are no comparable allied UE 
programs Program officials said that UE will be available for use by our 
allies 

In 1985 the Air Force selected the UE design of the LRIP contractor as 
the baseline configuration Technological changes are to be mcorporated 
through a pre-planned product improvement program over several 
years, begmning in 1989. A competitive procurement is planned for a 
second source m fiscal year 1990; however, the design for this follow-on 
productron will be the same as that selected m 1985. 

Other equipment touted as being equivalent to GPS UE is currently on the 
market. This market 1s worldwide with many companies advertismg 
receiver sets with newer technology and are smaller, lighter, and less 
costly. However, program officials, said that the commercial sets on the 
market are not compatible with GE’S P-code (a code used m military sets 
for precision posltlon and navigation and anti-Jam operations) and they 
are not hardened or tested for reliabihty Program offlclals have decided 
to stay with the current design because they believe that (1) additional 
development fundmg would be needed and (2) substituting new tech- 
nology would delay the program. However, if significant delays occur in 
launching a production satellite for testing, there may be an opportumty 
for early integration of new technology m the current UE design 

Pundmg Adequacy Program officials said that current funding is adequate, 

The acquisition of GPS UE is in compliance with DOD review procedures. 

Rekvant Products Issues Concernmg The Department of Defense’s Global Positionmg 
System As It Enters Production (MASAD-83-9, January 26, 1983). 

World Wide Military The U.S. World Wide Military Command and Control System (WWMCCS) 

Command and Control 
mformatlon system is a worldwide arrangement of computers, software, 
and telecommurucation networks that support the National Command 

System’s Information Authorities (the President and the Secretary of Defense or their succes- 

System sors), the Joint Chiefs of Staff, unified and specified commands, ser- 
vices, and other DOD components in planning and managing the use of 
military resources. The WWMCCS Information System (WIS) modernlzatlon 
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Unit cost mformation m the WIS selected acquisition report could be mis- 
leading because the system components that comprise a unit vary 
between sites and can be changed to meet affordability constraints. 
Changes m the joint requirement costs may never be reflected m the cal- 
culated unit cost For example, the WIS system program office 1s cur- 
rently evaluating a contractor proposal for block A that would require 
sites to purchase more costly workstations than planned for the auto- 
mated message handling system Because of these mcreased costs, sites 
may opt to buy fewer workstations in order to live within established 
budget constramts If fewer workstations are acquired, the actual cost 
increase for WE components may not be reflected m the WIS selected 
acquisition report because the umt cost is simply the total cost divided 
by a fixed number of WE sites 

Fmally, lt 1s not clear what service-unique system costs are included m 
WIS because DOD has not consistently defined what constitutes the WIS 
program across DOD departments and agencies For example, program 
officials told us that the Army has mcluded all of its Joint and unique 
wrs-related command and control actlvlties as part of the reported WIS 
modernization program On the other hand, the Navy excludes the Navy 
Command and Control System-its unique WWMCCS system-from its 
definition of WIS program costs. 

Schedule A combined milestone I/II review was held July 2, 1985. In September 
1985, the Secretary of Defense approved milestone I for the entire WIS 
program and milestone II for block A. The next milestone II decision, 
currently planned for March 1988, will be to approve full-scale develop- 
ment for WIS block B 

Since approval for WIS block A, the scheduled start of block A develop- 
mental testing and evaluation has slipped 5 months-from May to 
October 1987 Operational testing and evaluation has slipped 1 year- 
from October 1987 to October 1988. These slippages in the testing pro- 
gram, m turn, have caused a 14-month slippage m achieving the block A 
mitral operational capability-from November 1987 to January 1989. 
Program records indicate that the primary reasons for these testmg 
schedule slippages were (1) delays m awarding a follow-on contract to 
contmue system integration, (2) implementation of network authenti- 
cated security, and (3) imposition of additional testmg requirements. 

Smce September 1985, the block B full-scale development program deci- 
sion (milestone II) has slipped 14 months-from January 1987 to March 
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1988-causing a 15-month slippage m award of the Joint mlsslon com- 
puting system contract from March 1987 to June 1988. According to WIS 
selected acqulsitlon reports, slippages m the block B program resulted 
primarily from funding reductions. Program officials explained that 
overall funding reductions were absorbed m the WIS program by not 
fully funding block B efforts. Available funds were applied to block A m 
order to prevent further slippages The selected acquisition report 
reflects no specific milestones yet for block C 

Performance Although some products are being developed without apparent prob- 
lems, other key WIS subsystems may not meet user requirements. Our 
review focused on the block A products and developments because it 1s 
too early m the block B development process to directly address block B 
performance 

The contractor responsible for integrating segments bemg developed for 
WIS into one system (General Telephone and Electronics Corp , Strategic 
Systems Dlvislon (GTE)) has delivered an mltlal set of tools for devel- 
oping software using the Ada programming language. Site-level testing 
of these tools 1s scheduled to begin m March 1987 The WIS Jomt program 
manager reported that the local area network successfully completed 
crltlcal design review. There were no mdicatlons that the design would 
result m performance problems 

However, our exammatlon of the workstations and the automated 
message handlmg system raised concerns about the adequacy of the 
requrrements determination process We are concerned that reqmre- 
ments problems that occurred m block A may reoccur in block B. For 
example, the Joint WIS system program office established the block A 
workstation equipment speciflcatlons before the performance requlre- 
ments for that equipment were adequately determmed WIS users have 
obligated $29 mllllon for early product workstations and associated soft 
ware through December 1986 A key obJectlve was that these work- 
stations could be used with the automated message handling system 
bemg developed m WIS block A, In December 1986, while refining the 
system design, the automated message handling system contractor 
advised the WIS system program office that more powerful workstations 
were needed Currently, the Joint program manager 1s evaluatmg 
whether more powerful workstations are needed and, d so, whether the 
workstations already acquired could be upgraded 
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The block A automated message handlmg system will not meet the per- 
formance requirements of the primary WIS site, the National Military 
Command Center, which supports the Joint Chiefs of Staff However, it 
may meet the needs of unified or specified commanders The number of 
messages processed per day at the command center greatly exceeds the 
peak performance requirement specified for the WIS block A system and 
1s expected to grow sigmficantly. While the command center’s current 
system is adequate today, the computing equipment is obsolete and a 
command center official believes lt should be replaced. The performance 
shortfall of the automated message handling system for the primary 
user raises questions as to the conduct of the WIS requirements determi- 
nation process. An official ln the WIS system program office stated that 
the requirements documents were well coordinated among the user com- 
mumty However, Joint Chiefs of Staff officials told us they did not 
realize the performance shortfall until they saw the draft milestone II 
declslon coordmatmg paper, which was after the automated message 
handhng system contract award 

Finally, we found that although joint requirements determmatlon 1s crit- 
ical to the progress of block B, progress against milestones for key 
requirements documents has not been formally tracked by the WIS 

system program office There have been delays m providmg requn-e- 
ments For example, we were told by joint program management offi- 
cials that the functional description for the jolnt apphcatlons software 
was delayed for at least 1 year In our view, because these delays are 
not formally tracked on milestone schedules for the WE program, there 
is a risk that specifications will be put under contract before block R 
requirements are defmed 

Other Issues 

System Alternatives A program official told us that the WIS approach is to make maximum 
use of commercially available information system products We were 
also told that any new and relevant technologies could be mcorporated 
wrthout affecting the basic requirement for WIS. Program officials also 
mdlcate that our allies have no systems that provide an alternative to 
WIS As part of its preparation for the block l3 milestone II review, the 
WE joint program management office plans to analyze alternative devel- 
opment approaches 
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Ambiguities in Contractor and 
Management Roles 

The effectiveness of WIS development efforts may have been jeopardized 
by ambiguities m contractor and program management roles In a March 
1986 letter to the An Force contracting officer, GTE advised program 
officials that its “margmal” attempts to perform its original integration 
role resulted from (1) a lack of contractual authority, and (2) poorly 
defined contractor and WIS program management roles. The contractor 
expressed concern over being held accountable for complete system mte- 
gration efforts since it had no control over (1) development of WIS com- 
ponents by associate contractors, (2) acquisition of new operating 
system software for the existmg WWMCCS computers, and (3) develop- 
ment of block A specifications GTE further stated that serious duphca- 
tlons of effort and authority exist between the joint and system program 
managers, and between other government and contractor participants in 
the WIS modernization program. GTE suggested corrective actions 
needed on these matters to assure future success of the integrator’s role. 
In regard to the GTE concern about overlapping authority, Air Force 
officials commented that there is no question that m contractual matters 
the WIS system program office 1s the single point of government directron 
to the WIS contractors. 

In January 1987, the WIS joint program manager advised us that GTE’s 
role requires additional clarification and adjustment to ensure that com- 
plete system engmeermg efforts are accomphshed. Prior to resolving 
these contractual problems, An Force chose to award to GTE a sole- 
source $125 million follow-on contract to continue system mtegratlon 
activities. During February 1987, the WIS system program office was m 
the process of defnung tasks, contractual language, and costs associated 
with strengthenmg the integration contractor’s role Assuming no 
delays, this office expects to complete its changes to the follow-on con- 
tract in June 1987-about 15 months after the problems were surfaced 
The joint program manager is also evaluating the WIS management 
approach to identify actions needed to ensure, among other thmgs, 
appropriate orgamzational responslbilltles for the program 

Funding Adequacy WIS program offlclals state that funding has been madequate to keep the 
program on schedule. However, only blocks B and C have been affected 
The most recent prolected schedule slippage is a 1 year delay m block B 
that WIS program officials attribute to DOD reducing Joint WIS RDT&E 
funding for fiscal year 1988 Followmg a $126 milhon DOD reduction to 
the services’ original request of $157 9 million, the Chairman of the 
Joint Chiefs of Staff requested full restoration of funds Despite the 
chairman’s strong support, DOD only restored about $50 milhon This 
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Compliance With Revrew 
Procedures 

resulted m a net funding decrease of S75.8 million Our anaIysis showed 
that this decrease was greater than the combined congressional RDT&E 
reductions for fiscal years 1986 and 1987 ($51.4 million). 

Our review disclosed no WIS variances from the normal major defense 
system review procedures The DOD Inspector General revrewed program 
documentation for the first WIS Defense Systems Acquisition Review 
Council review and all identified problems were resolved 
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Appendix III 
Navy Programs 

Potential Schedule Risk 

The Navy origmally scheduled a Joint Requirements and Management 
Board milestone II (full-scale development) review for September 1987 
DOD requested that the Navy reschedule the Board review to November 
1987 to allow more time to evaluate the contractors’ July 1987 system 
proposals. 

The Navy believes that lmplementmg the FY89CS IS a medium schedule 
risk. We belreve, however, that lmplementmg FY89CS as scheduled is a 
high risk because of the large quantity of software that will be required 
for system development. Implementing the program as scheduled may 
be difficult if any unforseen problems were to develop, because they 
could adversely affect the SSN-2 1 delivery schedule. 

Historically, the time requn-ed for software development and mtegration 
has been underestimated. For example, the nutlal AN/BSY 1 combat 
system was orlgmally scheduled to have total system software delivered 
to the shipbuilder m May 1987, approximately 4 years after full-scale 
development began However, because of the complexity of the 
AN/BSY-1 system and cost, schedule, and performance problems during 
its development, total software will not be delivered until September 
1988, more than 1 year later than planned Under the Fysscs program, 
the Navy has an additional year, or 6 years to develop, test, integrate, 
and deliver nearly twice the amount of software 

In recognition of the large quantity of software needed to implement the 
program, the Navy plans to* 

l develop and test software as separate modules, called software 
partrtioning; 

l develop a software program that will validate the input and output, 
memory usage, and communications loads between processors before 
tactical software code is written. 

. procure and provide the selected full-scale development contractor with 
software development equipment early enough to allow an additional 
year of development and testmg within the overall schedule 

Performance Program officials are concerned that the contractors’ proposals will not 
contain all performance capabilities required in the combat system’s 
Prime Item Development Specifications Because the Navy transferred 
responsibmty for developing the FY89CS to contractors, the extent of 
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total system capabilities will not be known until the contractors submit 
their proposals in July 1987 

Before preparing the above development specifications, the Navy 
reviewed the availability of domestic and foreign technology. For 
example, two FY89CS program officials visited France to examme drstrrb- 
utrve data bus technology and displays currently included m a French 
submarine combat system They found that the data bus did not meet 
FY89CS program requirements, and the displays were no better than 
those planned 

Testmg Accordmg to a Naval 1Jnderwater System Center program officral, the 
Navy elected not to include a demonstration and validation development 
phase for the Fy89cs because it would have taken about 2 years to com- 
plete. The program official stated that this would have prevented the 
combat system from being available to meet the first SSN-21 submarme 
delivery date. 

In the absence of a demonstration and validation phase, and because 
concern had been expressed over the Navy’s ability to provide an mde- 
pendent operational assessment prior to milestone II, the Chief of Naval 
Operations requested that the Navy’s Operational/Test and Evaluation 
Force conduct an operational assessment of the FY89cs before the mile- 
stone II decision The Operational/Test and Evaluation Force performed 
at-sea tests on an advanced development model of the new wide aper- 
ture array and approved it for full-scale development. Currently, IBM 
and RCA are developing wide aperture array engmeering development 
models that will be evaluated by the Navy for productron Because new 
technology is not required, a Naval Underwater System Center official 
believes the wide aperture array program is a low risk 

Other Issues 

System Alternatives Before selecting the FY89CS, the Navy evaluated the feasibility of modi- 
fying the AN/BSY-1 combat system and installing it m SSN-21 subma- 
rines This alternative was not selected for several reasons. (1) it 
showed a low potential for system expansion, (2) it did not meet the 
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system’s top level performance requirements, and (3) Navy documenta- 
tion showed that AN/BSY-1 combat system could not have been imple- 
mented without affecting the SSN-2 1 submarine and modifymg combat 
system hardware and software 

Funding Adequacy As prevrously discussed, the Navy has developed cost estimates for 
RDT&E and procurement. Currently, IBM and RCA are developing 
system designs and cost proposals for submission to the Navy in July 
1987 Therefore, the adequacy of program funding will not be known 
until the contractors’ system design and cost proposals are evaluated, 
probably by September 1987. 

Comphance With Review 
Procedures 

The nmcs milestone I Joint Management Revrew Board review was con- 
ducted m June 1986. After the review, an official from the DOD Product 
Engineermg Services Office, the defense agency that performs program 
reviews of major systems acquisition for the Board, stated that the mile- 
stone I review was not consrstent with DOD’S mstructlon 5000.2 (Major 
System Acqulsltion Procedures) because it awarded the system design 
defmltion contract prior to the milestone I review 

Relevant Products SUBACS Problems May Adversely Affect Navy Attack Submarme Pro- 
grams, (GAO/NSIAD-86-12) November 1985. 
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Titan IV Rocket 
Complementary 
Expendable Launch 
Vehicle 

The Air Force’s Complementary Expendable Launch Vehicle (CELV) pro- 
gram, which was initiated to provide assured access to space for the 
nation’s highest priority space systems, consists of 23 vehicles (rockets) 
now called Titan IVs. The Au- Force estimates that the 23 vehicles will 
cost about $4 33 billion m then-year dollars The most slgmflcant cost 
difficulty anticipated, accordmg to Air Force offlclals, 1s the Centaur 
upper stage, which will be used m the Titan IV to hft space payloads to 
higher orbits Accordrng to Air Force officials, some slippage could occur 
because of problems with the Centaur upper stage and underfunding by 
$75 m&on m fiscal year 1987 The Air Force program office currently 
estimates that the primary performance requirements will be met 

Description The Au- Force was originally authorized to acquire IO CELVS, all of which 
were to be launched from Cape Canaveral Air Force Station, Florida. 
After a source selection award for the CELL' to Martm Marietta Corpora- 
tion, a contract was signed m February 1985 for what 1s now called the 
Titan IV. The Titan IV evolved from the family of Titan launch systems 
used by DOD and NASA for over 25 years The Titan IV consists of a 119- 
foot two-stage hquld propellant core, plus a pair of seven-segment solid 
rocket motors 

After the loss of the space shuttle Challenger and two Titan 34D (earlier 
Titan model) failures, DOD developed a recovery plan which included the 
acqulsltlon of 13 addltlonal Titan IV vehicles and operation of the Titan 
IV at Vandenberg Au- Force Base, Cahfornla The orlgmal 10 vehicles 
were all to use the Centaur liquid-fueled upper stage, a modified version 
of the Centaur envlsloned for use on the space shuttle The 23 vehicle 
program cons&s of three different conflguratlons. Titan IV/Centaur; 
Titan IV/Inertial Upper Stage (IUS), which 1s a solid fueled upper stage, 
and Titan IV/r\;0 Upper Stage (NW) 

According to an Air Force program offlclal, the Titan IV 1s m its second 
year of production, and the only remaining milestone IS mltlal launch 
capablllty 

cost Martin Marietta Corporation 1s under contract to the An- Force for 10 
Titan IV/Centaurs. This 1s a fixed price incentive contract for $2 53 bll- 
bon m then-year dollars Martin Marietta has been asked to submit a 
proposal for a new contract covering all 23 vehicles by March 1987 The 
Au- Force program office’s current, estimate for the 23 vehicles 1s $4 33 
bllhon m then-year dollars The 23 vehicle program estimate includes 
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modifications to the launch facilities at Cape Canaveral, estimated to 
cost $131 million, The 23 vehicle program estimate also includes the 
modification of one pad at Vandenberg Air Force Base, California, esti- 
mated to cost 581 million, and the construction of a new Titan IV launch 
complex at Vandenberg The Au- Force has budgeted $260 mrllion for 
the new pad. Au Force program offmmls said the pad will cost more 
than is budgeted. However, an estrmate of the amount was not yet 
available. 

Au Force officrals stated that the procurement costs are underfunded 
by $75 million m the fiscal year 1987 approprration due to a congres- 
sional cut m the President’s Budget, If the $75 million is not restored m 
fiscal year 1987, officials said the dellvery and launch of the first Titan 
IV/IUS would slip at least 3 months beyond October 1988, and the 
scheduled dates for the second Titan IV/IUS and the first Titan IV/NUS 
vehicles would also be delayed However, program officials expect 
reprogrammmg actrons to provide the $75 million by June 1987 

The most slgmficant anticipated cost difficulty, according to an Au- 
Force program official, 1s the Centaur upper stage. The Centaur was 
being developed for use with both the Titan IV and the space shuttle 
Because the first three planned Titan IV launches do not need the full 
capabihty of the Centaur, An Force offlclals said the Air Force switched 
these launches to the IUS to save the Centaur upper stages for launches 
that must use them Consequently, the Au+ Force issued a stop work 
order on the Centaur m February 1985, which remained in force for 18 
months In June 1986, National Aeronautics and Space Admmistratron 
(NASA) announced the decision not to allow the use of the Centaur on 
the shuttle because of safety concerns over carrying a liquid-fueled 
upper stage m the shuttle. A firm estimate of the costs assocrated with 
the stop work order and the cancellation of the shuttle/Centaur will not 
be known until the contractor’s 23 vehicle proposal is received, an An 
Force official stated 

Under the current 10 vehicle contract, the Centaur is bemg procured by 
the prime contractor (Martm Marietta) from a subcontractor (General 
Dynamics Space Systems) and provided as part of the Titan IV/Centaur 
program After the program office receives the contractor’s proposal, an 
offlclal said a new contract price for the program will be negotiated, 
including the impact of the anticipated Centaur cost increase. The Au 
Force anticipated a cost increase due to the Air Force stop work order, 
but did not identify lt m the September 30, 1986, Selected Acquisitron 
Report Program officials said this was an oversight 
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As of November 1986, the contractor was about $5 million over pro- 
Jetted costs and had not completed about $30 million worth of work that 
was planned to be completed by then Both the $5 milhon and $30 mil- 
lion varmnces are measured against a loo-day margin the contractor 
built into the schedule to ensure that the contract requirements are met. 

During 1985 and 1986 two Titan 34D launches failed. Studies were 
undertaken to identify changes needed for the Titan IV, which uses 
many of the elements of the Titan 34D Air Force program officials said 
some of the changes have already been incorporated into the Titan IV 
program and other changes will be made m the future. A cost estimate 
for these changes will be included in Martm Marietta’s proposal for the 
23 vehicle program, which is due by March 1987 According to an Au 
Force official, the Air Force program office and the contractor will then 
negotrate the cost for the changes. 

Schedule According to an Au- Force program offmial, the program is undergoing 
concurrent development and production. He said authority to proceed 
into productron was obtamed for the Titan IV/IUS in October 1985 and 
for the Titan IV/Centaur and Titan IV/NUS in August 1986 

An Au- Force official said that after the Challenger accident and the 
decision to add 13 more Titan IVs to the program, production was 
increased from 2 vehicles per year to 5 per year by fiscal year 1989. 
Productron 1s planned to continue until January 1993 Thus, 23 vehrcles 
will be procured over about the same period that the original 10 vehicles 
were scheduled to be procured. The current plan is for mltial launch 
capability at Cape Canaveral for the Trtan IV/IUS m October 1988 and 
for the Titan IV/Centaur m February 1990. At Vandenberg, initial 
launch capability for the Titan IV/NUS 1s to be no later than April 1989 

The biggest challenge of the program, according to an official, IS the 
Centaur He said that the Centaur contractor, General Dynamics Space 
Systems, has alerted the program office to expect a 3-month slip in 
schedule due to the la-month Air Force stop work order for the Centaur 
and the NASA shuttle/Centaur cancellation. However, the official said 
the Air Force program office has not yet agreed to accept the shp. 

An Air Force program official said there are some problems with the 
solid rocket motors, payload fairing (cover), and the core vehicle. For 
example, he said that m November 1986 the nose cone farled during a 
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test of the payload fainng, requiring redesign and retest which was com- 
pleted on March 16, 1987. He said that, as of February 1987, the con- 
tractor has 70 of the 100 days left m the schedule margin for the core 
vehicle The official stated that the solid rocket motors and payload 
falrmg have all 100 days of the margin remaining 

An Air Force official said that the Titan IV schedule could be impacted 
by launch pad avallablllty. The Titan IV/NUS will use the same launch 
pad that the Titan 34D uses at Vandenberg. The Titan 34D pad will have 
to be modified to accommodate the Titan IV, according to the offlclal, 
and if these pad modiflcatlons are not completed m time, the Titan IV 
launch schedule at Vandenberg could be delayed. The official said modl- 
ficatlon of the Vandenberg pad 1s due to begin after the last Titan 34D 
launch, and the pad IS expected to be ready no later than April 1989. At 
Cape Canaveral, modlflcatlon of an available pad began in June 1985, 
and the pad is planned to be ready m July 1988, according to the 
official 

Performance The performance requirements are different for each of the three 
vehicle configurations 

. The Titan IV/Centaur primary requirement 1s to lift a 40-foot long, 
lO,OOO-pound payload to a geostatlonary orbit As of February 1987 the 
program office estimates that it will meet that requirement, with excess 
lift capability of about 330 pounds. The estimate was derived using con- 
tractor model simulations, which are done on a continual basis 

l The Titan IV/IUS primary requirement is to deliver a 38,784-pound IUS 
and satellite to a low earth orbit. The IUS primary requirement is to 
then lift 5,250 pounds, plus or mmus 90 pounds, to a geosynchronous 
orbit As of January 1987 the program office estimates that the Titan IV 
will be able to meet the 38,784-pound reqmrement, with a 66-pound 
excess hft capabihty The Titan IV/IUS estimated lift capability for the 
IUS 1s 5,302 pounds to the required orbit This provides a 52-pound 
excess lift capablhty over the 5,250 pounds, however, it falls 38 pounds 
short of the 5,340-pound maximum end of the requirement range. 

l According to an Air Force offlclal, Martin Marietta and the program 
office are developing Titan IV/NUS requu-ements, which should be 
defined by March 1987 A program official stated that the requirements 
for this configuration are not defined yet because of the dlverslty of 
payloads planned for the Titan lV/NUS 
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An Air Force program offrcral said the Titan IV is not following the 
traditional Department of Defense research and development process 
because the program primarily involves modifymg proven hardware He 
stated that test and evaluation IS being done by the contractor. The Au- 
Force Operational Test and Evaluation Center 1s not evaluating the pro- 
gram and there IS no Test and Evaluation Master Plan, according to the 
official 

An Au Force program official said that preliminary and critical design 
reviews for all Titan IV mador components and some crrtlcal subcom- 
ponents were held to ensure the contractor’s work is acceptable. A 
number of items needing further action were identified during the 
reviews, such as verifying that the appropriate thermal envn-onment 
has been provided and mcorporated in the sohd rocket motor nose cone 
design A program official said about 60 percent of the items have been 
resolved 

Accordmg to an An- Force offmial, the Titan IV program includes quahfr- 
cation and acceptance tests, which will be conducted using test equip- 
ment. However, there will be no launch of a prototype, according to the 
offmral. He said testing of the first Titan IV/IUS, the first of the 23 vehi- 
cles planned for launch, wrll be completed m December 1987. Testing of 
the Titan IV/NUS will be completed m January 1989 and m mid-1989 
for the Titan IV/Centaur, the officral stated 

Other Issues 

System Alternatives According to an Air Force program official, the only U S alternative to 
the Titan IV is the space shuttle, although rt is not an alternative for all 
three Titan IV configurations For example, the official said the shuttle/ 
Centaur cancellation left the Titan IV/Centaur as the only U.S. vehicle 
capable of launching heavy payloads to a geostatronary orbrt The 
shuttle/IUS may be an alternative to the Titan IV/KJS for 5,000-pound 
class payloads to geosynchronous orbit, an official stated The shuttle 
may or may not be an alternative to the Titan IV/NUS at Vandenberg, 
dependmg on the eventual post-accident shuttle capability, accordmg to 
a program official 

An Au Force program official stated that none of the U S. allies has 
comparable capability to the Titan IV The European Space Agency’s 

Page 71 GAO/NSIAD-87-128 Defense Acqwsition Programs 



Ariane 5 may be an alternative to the Titan IV/IUS, but it is not 
expected to be available until 1994. Also, no sigmficant technological 
breakthroughs have occurred which could supercede the Titan IV, 
according to the official. 

timpha.nce With Review 
Procedures 

Air Force Studied Need for 
Additional Titan Ivs 

Air Force program officials stated that the Titan IV is not a Defense 
Acquisition Board program and the program did not go through the con- 
cept exploration, demonstration and vahdation, and full scale develop- 
ment phases Instead, officials said the program office had selected the 
vehicle after competition and went directly mto full productron Offi- 
cials stated that development and productron had occurred concurrently 
because the Titan IV 1s not a new technology Furthermore, they said 
that since the Titan IV 1s an upgraded version of the Titan 34D and 
other prior Titan III vehicles, technical, cost, and schedule risks were 
decreased 

An official said the An- Force has done a study on the need for more 
than 23 Titan IVs if the shuttle IS down more than 2 years. However, the 
results of this study were not available to us at the time that we com- 
pleted our review 

Common Strategic 
Rotary Launcher 

The Air Force’s Common Strategic Rotary Launcher (CSRL) program pro- 
vides for development and mtegratron of an internal weapons launcher 
on three bomber au-craft-the B-52H, B-lR, and advanced technology 
bombers The CSKL 1s designed to accommodate existmg and planned 
nuclear gravity bombs, Short Range Attack Missiles, and crurse missiles 
While launcher configurations vary somewhat among the three types of 
bombers, the CSRL program has stressed commonality among launchers, 
support, and test equipment to the maximum extent practical. Due to 
the security classification of information concernmg the advanced tech- 
nology bombers, the CSRL program for only the B-52H and B-1B bombers 
1s being addressed Testing of the CSRL on B-52H bombers is complete 
Testing on B-1B bombers is expected to be completed in 1988 The Air 
Force plans to buy 104 CSRLS and 96 B-52H integration kits. In 
November 1986, the Air Force approved full-rate production of the CSRL 
and B-52H integration kits. As of January 1987, the Air Force has con- 
tracted with Boeing Aerospace for 31 CSRLs and 26 B-52H integration 
kits. According to program officials, the CSRL program is on schedule to 
meet its mitial operational capability date of March 1990. The program 
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is below projected cost, and the CSRL has met its performance 
requirements, 

Description The CSRL is 22 feet Iong and weighs approximately 5,000 pounds It con- 
sists of a central shaft, power drive urut and controller, eight weapons 
ejectors, and associated electronics The CSRL can accommodate several 
types of nuclear weapons in either uniform or mixed loads, mcludmg 

. An-Launched Cruise Mlsslles, 
l Advanced Cruise Missiles, and 
l nuclear gravity bombs, 

Imtially, the CSRL will be limited to carrying uniform loads of these 
weapons on B-52H and B-1B bombers. Growth provisions are mcluded m 
the CSRL program to accommodate proJected future weapons. 

Integration of the CSRL into the B-52H and B-1B bombers involves 
changes to the an-craft’s internal bomb bay structure and the weapons 
management electromcs B-52H integration kits are being developed and 
acquired under the CSRL program The 104 CSRLS being acquired will mi- 
tially be mstalled in B-52H bombers. At a later date, these launchers are 
to be reconfigured and installed on B-1B bombers Conversion kits 
enablmg this change are developed and can be acquired when the An- 
Force decides to make this transfer. 

The CSRLS and associated B-52H integration kits are bemg developed and 
manufactured by the Boemg Military Au-plane Company, Full-scale 
development began m 1983 The Au- Force approved low-rate initial pro- 
duction m 1985 and full-rate production in November 1986. The Air 
Force and Boeing have negotiated fixed price contracts with options for 
five annual procurements m fiscal years 1986-1990 for both the CSRLS 
and B-52H integration kits 

cost The Au- Force estimates the total CSRL program cost to be $629 3 mihion 
in then-year dollars. This cost mcludes 5270.7 million for development, 
$332 1 milhon for procurement of 104 CSRLS and 96 mtegration kits, and 
$26 5 million for operation and mamtenance The total yields a umt pro- 
curement cost of $3,19 milhon and a unit acquisition cost of $6.05 mil- 
hon. The current cost estimate in then-year dollars is $167 million lower 
than that reported in the An- Force’s Selected Acquisltlon Report of 
December 1985, as shown m table IV 1. 
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Table IV.l: CSRL Cost Estkmates (In 
Then-Year Dollars) Dollars !n mdlbons 

Selected 
Acquisition 

Report 
I1 21851 

Current 
program 

cost 
estimate 

I121881 Difference 

Develoament 
. - 
$3&I i ‘$270 ; $29 5 

Procurement 481 9 332 1 1498 --- - 
Operations & maintenance 31 7 26 5 52 ---______ -__- 
Total $813.8 $629.3 $184.5 

The CSRL'S current program estimate is lower due to lower escalation 
rates, negotiation of a fixed price contract for B-52H integration kits in 
December 1986, and refinement of previous estimates for engineering 
change orders 

- 

Schedule The CSRL full-scale development program began in June 1983 and is on 
schedule to achieve the planned uutlal operational capablhty milestone 
in early 1990 CSRL development and integration on the B-52H bomber 
were completed m 1986, except for nuclear certlflcatlon, which 1s sched- 
uled for early 1989 Flight testing of the CSRL on B-1B aucraft 1s to be 
completed m 1988 The Au- Force approved low rate lmtlal production 
of five CSRLS and three B-52 integration kits m November 1985 The first 
B-52H with a CSHL installed 1s to be delivered to the Air Force m April 
1988 Begmnmg in early 1989, about two B-52Hs with CSRLS installed are 
to be delivered each month until the program is completed, m mid-1993 

The Air Force approved full-rate production for the CSRL and B-52H 
integration kits m November 1986 Subsequently, the Au- Force awarded 
contracts for fiscal year 1987 procurements of 26 CSRLs and 23 mtegra- 
tlon kits The program manager told us that the CSRL program 1s on 
schedule and that no schedule problems are antlclpated 

- 

Performance The CSRL must be able to safely carry, launch, release, and Jettison a 
variety of nuclear weapons on three different bombers During 1985 and 
1986, the Air Force successfully concluded a series of ground and flight 
tests of the CSRL and its mtegratlon on a B-52H bomber The CSRL quahfi- 
cation test program included proof load, ground vibration, durability, 
damage tolerance, and ultimate load tests The Au- Force also demon- 
strated and verified uploading, downloading, and reconfiguration 
requirements The flight test program included numerous cruise mlsslles 
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Other Issues 

System Alternatives 

Funding Adequacy 

g;$;~ With Review 

and gravity bomb captive carry flights, as well as live launches, During 
these flights, launcher rotatron, weapon ejection, and aircraft/launcher 
mteroperability were successfully demonstrated The Air Force Opera- 
tional Test and Evaluation Center conducted mltlal operational test and 
evaluation of the CSRL m 1986 to determine its operational effectiveness 
and suitability. The Center’s final report states that the CSRI, met all 
requirements for operational effectiveness and suitabihty 

Ground and flight testmg of the CSRL and B-1B bomber will contmue 
through 1987 and is scheduled to be completed m 1988 The CSRL pro- 
gram manager told us no problems have been identified thus far m these 
tests. 

There are no alternative launches that provide the commonahty of the 
CSRL. 

The Air Force has requested $70 6 million for the CSRL program in the 
President’s fiscal year 1988 budget The CSRL program budget for frsca1 
years 1989-1993 totals $161.4 million. The program manager told us 
funding identified m the program budget is adequate to complete the 
CSRL program as currently planned. 

Normal DOD acquisition procedures have been followed on this program 

Short Range Attack 
Missile II 

The Air Force’s Short Range Attack Missile (SRAM) II is to be an 
improved nuclear au--to-surface missile capable of penetrating advanced 
defensive threats from stand-off ranges to strike targets The An- Force 
Strategic Air Command will incorporate the SRAM II into the strategic 
aerospace offensive forces with the B-1B and advance bombers as the 
primary carrier aircraft OrigmaIly called the Advanced Au--to-Surface 
Missile, the SRAM II is to replace the SRAM A missile currently in the 
inventory 

The SRAM II program has generated substantial congressional concern 
over the requirements for this weapon system and whether the Air 
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Force has adequately considered potential alternatives, such as modi- 
fying the existing SRAM A missile. The Secretary of Defense has been 
directed to submit a report to the Congress addressing the cost effective- 
ness of the SRAM II compared to modifying the SFUM A This report was 
expected in late March 1987 

Description The SRAM II is to use existing propulsion, guidance, and airframe tech- 
nology to improve performance without introducing unacceptable tech- 
nical risk. Compared to SRAM A, the SRAM II is to have increased range, 
greater speed, and better accuracy and 1s to use a new warhead with 
modern safety features It is to be about 14 feet m length and 14.75 
inches in diameter and weigh about 1,800 pounds. The missile is com- 
prised of three maJor sections: the forebody, which contains the war- 
head; the centerbody, which contains the avionics and the dual-pulse 
solid propellant rocket motor; and the boattail, which contams the con- 
trol surfaces and control actuators 

cost The SRAM II current cost estimate m then-year dollars, as reflected in the 
fiscal year 1988/1989 President’s budget, IS $2,465 0 million, indudmg 
$1,050 2 million for research, development, test, and evaluation and 
$1,414.8 million for procurement of 1,633 missiles This is a reduction of 
$599.5 million from the planmng estimate of $3,064.5 mllllon The lower 
estrmate is due to revised economic escalation rates and the actual con- 
tractor proposals from the recent competitive source selection Warhead 
costs are not mcluded m either the planning or the current estimate. 

Schedule In September 1982 the Air Force mltiated the SRAM II program, followmg 
an unsuccessful attempt to establish a new production source to replace 
the existing SRAM A rocket motor The origmal contractor had gone out 
of business, and the Air Force was concerned over the potential age-out 
of the motor and the decluung SF&M A inventory The SRAM II program 
was approved as a new start for fiscal year 1985 by the Office of the 
Secretary of Defense’s Resource Board m 1983 

An accelerated acquisition approach was chosen for SRAM II because an 
operational system needed to be fielded m the early 1990s and because 
it was considered a low risk development program The normal concept 
exploration and the demonstration/validation phases were combined 
Into a system defmition phase A competition was conducted, and con- 
tracts were awarded in February 1985 to three contractors (Boeing 
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Aerospace, Martin Marietta Orlando Aerospace, and McDonnell Douglas 
Astronautics) for system defuutlon studies and component risk reduc- 
tion testing Integration study contracts were also awarded to Rockwell 
International and Boeing Military Au-plane Company for B-l mtegration. 

The Air Force used the studies’ results to select SRAM II missile charac- 
teristics, such as size and propulsion type. In April 1986 the Air Force 
issued a request for proposal for pre-full-scale development, full-scale 
development, low rate initial production (100 umts), and the first lot 
(300 units) of full-rate productron. Two of the orlgmal contractors sub- 
mitted proposals, and Boeing Aerospace was announced as the wmner m 
December 1986 The Department of Energy, followmg a Warhead Decr- 
sion Cost Study, announced m November 1986 the warhead design can- 
didate that had been selected. The Milestone II (full-scale development) 
briefing to the Joint Requirements Management Board was in January 
1987 with final documentation and action items to be completed in June 
1987 Contract award (fixed-price incentive fee) to initiate the pre-full- 
scale development was delayed until about March 1987 to allow comple- 
tlon of the congressionally directed report comparing the cost effective- 
ness of a remotored SRAM A versus EXAM II and of a modified existing 
warhead versus development of a new warhead Imtial Operational 
Capability, 50 deployed missiles, is now scheduled for April 1993, a 13- 
month shp due to deletion of fiscal year 1989 production funding by the 
Office of the Secretary of Defense (OSD) because of concern regardmg 
the degree of program concurrency. Production funding for 1,633 mis- 
siles 1s scheduled to begin m fiscal year 1990 and extend through fiscal 
year 1996. Missile delrverles are scheduled to begin m fiscal year 1991 
and conclude m fiscal year 1997 

SUM II program milestones are shown in table IV 2. 
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Table IV.2: SRAM II Milestones 
Plannmg estimate 
and approved 

Milestone program Current estimate 
Systems Concept Paper February 1985 February 1985 __-. --___ 
MIlestone II June 1987 June 1987 __- -__ 
Prellmlnary Design Review July 1987 August 1987” 

Cntical Design Review June 1988 August 19EW 

First Live Launch OClober1989---- August 198ga -__ ___-_ ___~__.______ -- 
MIlestone IllA” Low Rate ProductIon Apnl 1990 May 1990c _____- 
MIlestone IllB September 1991 July 1992c _____ 

kal Operational CapabIlIty (50 missiles) March 1992 Apn 1993” 

aThese changes resulted from schedules developed dunng the source selection process 

bApproved by the Joint Requirements Management Board/Air Force Systems Acqulsltlon Review 
Council 

‘These changes resulted from OSD’s deletion of fiscal year 1989 productlon fundlng 

Performance The SRAM II is intended to have significantly rmproved performance com- 
pared to the SRAM A, as well as improved reliability, availability, and 
mamtamabrhty. Improved range, speed, accuracy and lethality are 
design goals Because the frrst SRAM II hve launch is not scheduled until 
August 1989, no performance assessment using test results IS possible at 
this time 

Other Issues 

System Alternatives The Congress has directed DOD to provide a report addressing the cost 
effectiveness of modlfymg the existing SFtAM A fleet with new motors 
and/or existing warheads as an alternative to procuring the SR.AM II and 
new warhead The Au- Force has contracted this study with the ANSER 
Corporation and, according to Au- Force officials, the draft report is 
bemg revrewed by the Au- Force and the Office of the Secretary of 
Defense The report was scheduled to be available m late March 1987 

Fundmg Adequacy Current fundmg proJectlons based on the Presrdent’s Budget for fiscal 
1988- 1989, indicate the m SRAM II program funding requirements can 
be met with some potential excess m reserve. Some early program years, 
however, have proJected funding shortfalls for both development and 
procurement. Accordmg to the SRAM II Program Dlrector, these mltlal 
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funding shortfalls relative to requirements preclude executing the 
directed program, These shortfalls are the primary basis for the 13. 
month slip in Initial Operational Capability. 

Compliance With Review The normal WD acquisition process is being followed, as shown in table 
Fkmdures IV.2. 

Advanced Medium 
Range Air-To-Air 
Missile 

The Advanced Medium Range Air-to-An Missile (AMRAAM) 1s being devcl- 
oped Jointly by the Air Force and Navy to meet then medmm-range au*- 
to-an missrle requirements for the 1985-2005 time frame The missile is 
to replace the Sparrow (AIM-7) and IS to be compatible with the ser- 
vices’ latest fighter aircraft-F-14, F-15, F-16, and F/A-18 The system 
is m full-scale development with nntlal production scheduled to begm in 
fiscal year 1987 The Au- Force is the lead servme responsible for man- 
agmg the program Hughes Aircraft Company is the prime contractor, 
and Raytheon Company 1s being qualified as a second production source 

The AMFLAAM program experrenced substantial cost growth and schedule 
delays between 1978 and 1985, when the program was restructured In 
1985 the Congress required the Secretary of Defense to certify that the 
missde met certain cost, design, testmg, and performance requirements 
This certification was provided m 1986 The fiscal year 1987 Nationa 
Defense Authorization Act establishes a procurement cost cap If 
AMRAAM cost assumptions prove inaccurate the cost cap may be 
exceeded. 

To meet the current initial deployment date of 1989, the An- Force plans 
to begm low-rate productron of an mterim design missile that does not 
fully meet performance requirements Full-rate production is scheduled 
before the final design has begun follow-on testing and evaluation This 
mcreases the risk that missiles will be produced that do not fully meet 
requn-ements and require costly modifications 

Description The AMFUAM, unlike the Sparrow, has a built-m radar tracking capability 
that allows the launchmg ancraft to turn away from the target once the 
missile is within range Other improvements over the Sparrow are 
hrgher missile speed, greater range, increased maneuverablhty, better 
resrstance to electromc countermeasures, and the ability to simultane- 
ously engage several targets The AMRAAM, which is smaller and lighter 
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in weight than the Sparrow, is about 12 feet long with a 7mch diameter 
and weighs about 340 pounds. 

Cost AMRAAM'S acquisition cost is currently estimated at $8.2 billron (1984 
dollars), $ I 2 bilhon for research and development and $7 billion for 
procurement of 24,320 missiles (an acquisition umt cost of about 
$336,963). The Au- Force is updating this estimate for the imtial produc- 
tion decision (milestone IIIA) scheduled for May 21, 1987. 

Through fiscal year 1987, a total of about $1.9 billion has been appro- 
priated for the system, $1 052 billion for research and development and 
S874 mrllion for procurement. The fiscal year 1988 budget requests 
$832.9 m&on for 630 missiles in fiscal year 1988 and $875 million for 
1,750 missiles in 1989 

AMRAAM'S estimated acquisition cost increased from about $3 4 b&on to 
$9 billion between January 1979 and December 1984 (1984 dollars) The 
increase resulted primarily from overly optimistic cost and schedule 
estimates and design changes. Concern over the increase resulted m a 
program review to ldentrfy ways to reduce AMRAAM'S procurement costs 
In 1985 the Secretary of Defense approved a restructured program that 
included design and other changes to reduce the procurement portion of 
the estimate to $7 billion A total of $1 6 billion (taking future mflatlon 
into account) m cost reduction design changes have been identified 
Some of these savings were reflected m the 1984 estimate of $9 billion 
The remaining changes are part of the reductions reflected in the 1985 
estimate of $7 billion 

The current full-scale development effort 1s under a flxed-price contract 
with a cemng price of $560 3 million This figure reflects an increase of 
$33 7 milhon over the original ceiling price of $526.6 million The 
increase 1s the result of about 75 contract modifications, directed by the 
Air Force, adding to the scope of work required+ The $1.2 billion 
research and development estimate, which mcludes costs incurred prior 
to the full-scale development phase, will not be exceeded unless the Air 
Force significantly Increases the contract’s scope of work or awards 
addltional contracts The AMRAAM Program Manager does not expect this 
to occur 

The National Defense Authorization Act for fiscal year 1987 provides 
that AMRAAM procurement cost may not exceed $7 blllron (1984 dollars) 
for 24,000 missiles The act provides that the $7 billion cap may be 
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adjusted for the effects of congressional funding actions, such as 
fundmg reductions or lrmltations, however, the Secretary of Defense 
must notify the Congress if any such adjustments will mcrease esti- 
mated costs beyond the $7 bllhon celling 

The current procurement cost estimate, hke all out-year proJectIons, 
includes a number of uncertamtles and assumptions such as the fol- 
lowing, which could cause the estimate to change. 

0 The estimate assumes that the program will remain on schedule and 
that the Congress will provide from $750 mllhon to $1 billron annually 
over the next 9 years for AMRAAM productron. Future program reviews, 
however, could reduce program funding even though the Au- Force con- 
siders AMRAAM a high priority For example, because of budget con- 
straints and concerns about AMFLAAM'S development status, the Congress 
reduced the procurement quantity for the first production lot from 260 
to 180 and the second production lot from 833 to 630 The Air Force 
estimates that this action will increase procurement costs by about $172 
million. 

l The estimate reflects $1 6 blllron (taking future inflation mto account) m 
savings projected from a number of design changes to reduce production 
costs. Most of these are to be mcorporated m production lots three and 
four, scheduled for 1989 and 1990 and all subsequent production lots 
The accuracy of the estimated savings will remain tentative until con- 
tracts for these lots are negotiated. 

l The current estimate mcludes about $99 mrlhon for warranty costs 
These costs, however, are still uncertam because efforts to define the 
performance warranty provisions have not been completed Refined 
estimates are to be presented at milestone IIIA. 

l The current estimate deleted $66 1 million included m earlier estimates 
by deferring the cost of depot marntenance equipment until after the 
procurement period. While final decrsions have not been made, it now 
appears that the equipment will be required during the production 
perrod 

According to the Au- Force the $7 bilhon cap will be exceeded as a result 
of the fiscal year 1987 funding reduction. Additional cost estimate 
increases are likely if the cost assumptrons prove inaccurate 

Schedule The AMRAAM mltial production decrsion (milestone IIIA) 1s scheduled 
before full-scale development design and testing are completed A 
number of tests and other tasks that were to be completed prior to the 
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initial productron decision are behind schedule. The full-rate production 
decision (milestone IIIB) is scheduled before follow-on testmg and evalu- 
ation begins. 

The AMFCAAM is scheduled to complete full-scale development m July 
1988. The nutial production declslon 1s scheduled for May 1987 followed 
by a full-rate decision m June 1989 Some of the missiles from the first 
production lot will be used for testmg and others will be used to achieve 
an uutial operational capability m 1989 

The 1985 restructured program mcreased AMFUAM'S full-scale develop- 
ment phase from 54 to 79 months and advanced the nutial operational 
date from 1986 to 1989 Causes for the slippage included redesign of the 
terminal radar seeker and gurdance system and the complexity of the 
special test equipment To avoid additional slippage of AMP&AM'S opera- 
tional avarlability, the restructured program calls for mitral production 
of an interim design missile, which does not have full performance capa- 
bilities. There has been some slippage of tasks required under the 
restructured schedule For example, the functional configuration audit 
intended to ensure design completron has slipped from November 1986 
to December 1987 The software critical design review for the mrtial 
production mlsslle has slipped from September 1986 to an undetermined 
future date. The flight test program IS also behind schedule by about 3 
months, however, the recent addition of a third test site should help 
accelerate the test program, The Program Manager said these slippages 
will not prevent the scheduled completron of the development program 
m July 1988 

-- 

Performance An accurate assessment of AMKAAM'S ablhty to meet Its performance 
requirements cannot be made untrl the design IS complete and tested m a 
production representative mlssrle, This testing IS scheduled to begin 
March 1989. As of January 3 1, 1987, the Air Force had completed 2 of 8 
unguided and 23 of 90 planned guided fhght tests. Both of the unguided 
tests and 19 of the guided flights were Judged fully successful, and 2 
guided fhghts were Judged partially successful One of the guided flights 
was unsuccessful and one was scored a “no test ” Tests aborted due to 
missile malfunctions were not counted Mrssiles that are to be imtlally 
produced for operational use (lot 1) will not meet all performance 
requirements because they will not include all of the software and hard- 
ware required. Full-scale development tests of a mrsslle with all planned 
hardware and software are scheduled to begin m August 1987,3 months 
after the imtral production declslon. Mlssrles m the second production 
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lot, planned for about May 1988, are to have all components and soft- 
ware. Follow-on testing and evaluation of these complete production 
missiles are to begin ln January 1990 after the decision on full-rate pro- 
duction (milestone IIIB). 

When the program was restructured m 1985, the Secretary of Defense 
directed the Air Force to establish performance criteria for the mitral 
productron and full-rate production milestones The proposed criteria 
for mitral production missiles are less demanding than the criteria pro- 
posed for the full-rate decisron, which are closer to the full system 
requirements For example, mrtial production missiles will not have to 
demonstrate full electronic countermeasure performance or the mm- 
imum requirement for multiple srmultaneous engagements. 

The Defense Authorization Act of 1987 requires the Secretary of the Air 
Force to evaluate AMRAAM flight tests against the less demanding criteria 
and report the test results and evaluation to the House and Senate Com- 
mittees on Armed Services before obligating funds for u-&la1 production. 

Other Issues 

System Alternatives A 1985 program review directed by the Secretary of Defense evaluated 
about 20 alternatives to AMRAAM, mcludmg the existing Sparrow and 
several variants. The review concluded that none of the alternatives 
were acceptable because either they could not achieve the performance 
requirements or they were proJected to take longer to develop and/or 
cost more than AWAAM. The Au+ Force has recently decided to equip 270 
F-16As, designated to defend the Umted States against bomber attacks, 
with Sparrow missiles 

The Program Manager informed us that he was not aware of any techno- 
logical breakthroughs that would indicate a need to consider alternative 
systems. Also there 1s a memorandum of understanding between the 
United States and the governments of Germany, and the United 
Kingdom m which they agreed not to develop a medium range missile 
separate from the United States. Accordingly, there is httle or no poten- 
tial that those countries will develop a competing missile, 
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Fundmg Adequacy 

Compliance With Review 
Procedures 

Table IV.3 AMRAAM Milestones 

Relevant Products 

The Air Force Program Manager told us that the AMRAAM is adequately 
funded m the President’s budget and the Five Year Defense Plan. We 
also noted that contractor proposals and not-to-exceed commitments for 
the first two production lots have been consistent with estimated and 
budgeted amounts To this extent the funding appears to be adequate 
However, this assumes that there will be no significant schedule delays 
or performance problems and that scheduled production will proceed as 
planned 

Delays or reductions m the planned production rates would likely 
reduce the required near term funding levels and increase out-year 
requirements as well as the total program estimate. 

DOD complied with regulations requiring program reviews at major mile- 
stones or decision pomts The decisions for AMRAAM to proceed from one 
development phase to another are documented by signed decision memo- 
randa. The dates of past and future Office of the Secretary of Defense 
reviews arc shown below 

Mdestone 
I -- 
II 

IIIA 

IIIB 

Date -- 
November 1978-began concept vahdatlon ---_ - 
September 1982-continued full-scale development ~-.-~ 
May 1987-begln lnhal productlon 

June 1989-begln full-rate production 

AMRAAM Cost Growth and Schedule Delays, GAO/NSIAD-87-78, March 
1987 

Advanced Medium Range Air-to-Air Missile (AMRAAM) Certification 
Issues, GAO/NSIAD-86-I 24BR, July 1986 

Advanced Medium Range Au--to-Air Missile Legal Views and Program 
Status, GAO/NSIAD-~~-~~BR, March 1986 

Status of Certification, GAO/NSIAD-86-66BR, February 1986 

The Advanced Medium Range Air-to-Au- Missile* Resolve Uncertamties 
Before Production, (GAO/C-hSlAI)-84-18, May 7, 1984 
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Effectiveness of Advanced Medium Range Air-to-Au Missile is Uncer- 
m,GAO/C-MASAD-81-17, August4,198l 

Prog{e Air-to-An- Mis- 
sile Program, GAO/C-MASAD-81-6, February 23, 1981 

Mark XV Identification The Mark XV is aJoint service aircraft Identrfication Friend or Foe (IFF) 

Friend or Foe System 
system It is designed to provide both positive friend identification and 
an- traffic control capabilities for the military. The system will also 
operate with existing and future civil air traffic control systems A goal 
of the Mark XV program is the development of a North Atlantic Treaty 
Organization (PL’ATO) and tri-service, mteroperable replacement for the 
existing less capable Mark XII IFF system 

Program cost estimates have decreased by more than 25 percent princi- 
pally due to a change from two to one contractor for full-scale develop- 
ment. Advance development models are being delivered late, but 
program officials believe that other activities can be adlusted to enable 
the full-scale development decision to remain on schedule, 

Description The Mark XV system IS designed to be capable of identifying friendly 
aircraft and have an extremely low probabihty of the enemy exploiting 
either the interrogation or the reply emitted from a friendly au-craft, 
The system ~111 be able to transmit and receive signals in a secure, ham 

resistant, and precise time mode. The Mark XV system is expected to 
contribute to achieving maximum capability of beyond visual range 
(medium-and long-range) an- defense weapons 

The Mark XV program IS m the competrtive demonstration and valida- 
tion phase with Bendix Commumcations Division and Texas Instru- 
ments, the competing contractors for the full-scale development 
contract Full-scale development of the system is expected to begin after 
the milestone II full-scale development review of the program by the 
Joint Requirements and Management Board (JRMB) m May 1988 

During the full-scale development phase, the Mark XV Joint Program 
Office will be responsible for the development of Mark XV equipment 
and integration of the Mark XV equipment into six selected weapons- 
F-15 and F-18 aircraft, EH-60 helicopter, I-Hawk misslle, and AEGIS and 
SPRUANCE missile ships The program office will also have overall 
responsibility for all-environment, tri-service Development Test and 
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Evaluation and Initial Operational Test and Evaluation Test program 
Integration of the equipment into additional aircraft will be service- 
umque activities managed and funded by individual service 
organizations. 

Cost The Mark XV program baseline planning estimate, established for the 
milestone I review by the Defense System Acquisition Review Council in 
July 1984, was $1,672.1 mllllon (in then-year dollars) for the research, 
development test, and evaluation program, based on the December 31, 
1986, Selected Acqmsitlon Report. The plannmg estimate was based on a 
May 1984 Independent Cost Analysis. The current program office cost 
estimate for development from 1980 through 1995 is $1,241.2 mllhon, or 
$430.9 million less than the plannmg estimate Based on a program 
office revrew, current full-scale development funding requirements for 
the Mark XV total $1,06&O million for fiscal years 1988 through 1993, 
as shown in table IV 4. 

Table IV.4: Mark XV Program Funding 
Status as of January 8,1987 Dollars in mllllons -_____ 

Planned 
Requirement funding .___ 

Air Force (core) $432 5 $4322 - 
Air Force (unique) 213 6 2136 .- 
Army (unique) 71 6 71 6a 

Navy (unique) 350 3 145cla 

Total %1,068.0 a 

aData were Army and Navy planned funding far fiscal year 1993 were not avallable to the program offlce 
AvaIlable data show that Army requirements are fully funded while the Navy requirements are under- 
funded by $197 4 mllllon for ftscal years 1988 through 1992 

The next Mark XV annual cost estimate IS expected to be completed m 
March 1987 

While there have been several changes to the baseline plannmg estimate, 
accordmg to An- Force officials, the maJor reason for the overall 
decrease is a change m plans from two independent full-scale develop- 
ment contractors to one. Originally, two competing contractors were to 
each design, develop, fabricate, and test a Mark XV system to determine 
which system should go mto production, Current program acquisition 
strategy assumes a leader-follower arrangement, which will permit two 
production sources The team leader will be given overall full-scale 
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development responsiblhty and dual production source qualification As 
yet, there are no procurement estimates for the Mark XV 

Schedule Both contractors in the demonstration/validation phase are delivering 
Mark XV advanced deveIopment models 4 months late The program 
manager has compensated for this by delaying the start of flight testing 
and shortening the advanced development model/test bed mtegratron 
period Program officials state that full flight testing will be conducted 
as planned, but the delays will compress the time available for pre- 
paring specifications for the process The program office does not expect 
the delays to impact its ability to be ready for the JRMB m&stone II 
review in May 1988 JHMB’S IIIA review is scheduled for the third 
quarter of fiscal year 1992, and its IIIB review for the third quarter of 
fiscal year 1993 

Performance The purpose of the current demonstration/vahdation phase IS to demon- 
strate through advanced development model testing, studres and anal- 
yses, and modelmg that solutions to the primary areas of technical risk 
are available. The Mark XV advanced development models will be repre- 
sentative of full-scale development equipment in terms of functional and 
performance capability, however, there will be the normal size and elec- 
tronic component differences. The equipment is Intended to demonstrate 
the performance of the tri-service electronic signal and the compatiblhty 
of the system with selected current Mark XII system mterfaces The 
advanced development models are not required to meet the form, fit, or 
environmental requirements of full-scale development hardware. Elec- 
tromagnetrc interference and compatibihty requirements will be met 
only to the extent required to provide safety of flight and to ensure 
proper system performance. Test data results will be used to estabhsh 
the achievable operational performance requu-ements that will be com- 
pared to the required system performance prior to a milestone II 
declslon. 

Although much testmg remains to be accomplished, a Mark XV program 
engineering official stated that he had no reason to believe that the 
operational requirements m the July 1984 Multi-command Required 
Operational Capability document would not be achieved Testing durmg 
the demonstratlon/vahdation phase includes parametric laboratory 
testing, which began m December 1986 and 1s scheduled to be completed 
m April 1987 Flight testing is scheduled to start m March 1987 and to 
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be completed in June 1987. Other testing includes an Army HAWK mis- 
sile system compatibility demonstration in June 1987, Navy unique 
testing in July and August 1987, and North Atlantic Treaty Organization 
interoperability testing m October and November 1987. 

Other Issues 

System Altemat~ves Mark XV Program Office officials stated that there have not been any 
significant technological breakthroughs that might supercede the Mark 
XV program or suggest that an alternative to the program IS justified. 
Relative to cooperative question-and-answer identification approaches, 
the Mark XV IS applying state-of-the-art technology, according to these 
officials They stated that, although other forms of identification are 
available, the question-and-answer link IS required to identify friendly 
an-craft with high confidence They were not aware of any other system 
that would meet the defined requirement and stated that, while the 
exlstmg Mark XII system could be improved in terms of reliability and 
security, it can not adequately support beyond visual range weapons in 
a combat environment 

We were advised by program office officials that North Atlantic Treaty 
Organization alhes are developing systems with comparable capabilities 
They stated that the Federal Republic of Germany and the Umted 
Kingdom are building advanced development models in parallel with the 
U S program Also, France has a smaller scale program m progress and 
Italy has shown Interest in participatmg w&h another nation during full- 
scale development and production Program officials advised us that 
although these systems are, m varying degrees, comparable in function 
and are to be mteroperable where those functions are comparable, they 
will not meet U S size requirements for exlstmg U S. au-craft which are 
needed to mmlmize au-craft integration costs and provide an affordable 
system, Program officials state that, after 17 years of trying, agreement 
was reached recently with our PiAT0 allies on a mutually acceptable 
technical full-scale development description They said this cleared a 
major program obstacle to reachmg a U S, lull-scale development 
decision 
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Fundmg Adequacy Available data show that Army and Air Force requirements are fully 
funded, but the Navy requirements are under funded by $197,4 million 
for fiscal years 1988-92, 

Compliance With Review 
Procedures 

This program is managed and reviewed in accordance with DOD's maJor 
systems acquisition review procedures, DOD Instruction 5000.2. The next 
maJor milestone decisron for the Joint Requirements Management Board 
is for Phase 2 of full-scale development, currently scheduled for May 
1988 

Relevant Products An-craft Identification Improved Aircraft Identification Capabihties-A 
Critical Need (GAO/C-NSIAD-86-18, August 1986) 

Microwave Landing 
System 

The Microwave Landing System (MB) program is a Joint civil/military 
effort to provide capabilities that will enable specially equipped au-craft 
to use ground generated signals to contmuously display the aircraft’s 
position relative to its preselected line and slope approach during 
landmg. 

The MIS program was n-utiated in the 1970s in response to demands for a 
precision landing system which would overcome the limitations of 
existing systems. In 1978 the International Civil Aviation Organization 
selected a MIS for worldwide implementation. In the United States, the 
Federal Aviation Administration (FAA), which is responsible for our 
National Airspace System plan, manages the civil portion of the MU 
acquisition and the Air Force manages the mlhtary portion. 

The initial FAA contract for 178 fixed ground-based systems has expe- 
rienced software development delays and, as yet, no systems have been 
delivered by the contractor Delivery is expected to begin m March 1988 
In the House of Representatives Report 99-976, it was recommended 
that no fiscal year 1987 appropriations for the MIS program be 
approved. It also directed that no further procurement activity be miti- 
ated until the House and Senate Committees on Appropriations hold 
hearings to determine the status of the MIS program, 

Description The MLS program includes fixed and mobile ground-based systems and 
two types of aviomcs systems, commercial and military 

Page 89 GAO/NSIAD-S7-128 Defense Acquisition Programs 



Appendix IV 
Air Force Program5 

The fixed ground-based systems are intended to provide capablllties to 
generate microwave signals for m-flight reception by MLS equipped air- 
craft These systems will be placed at commercial an-ports and/or mill- 
tary air bases m the United States and at U.S. mihtary bases overseas. 

The mlhtary’s mobile ground-based systems are intended to provide off- 
au-field and adverse weather operations to support (1) imtlal deploy- 
ments of ground forces, (2) forward area supply, medical, and evacua- 
tlon actlvltles, and (3) special operating forces 

Commercial avlomcs systems Installed m commercial au-craft are to 
permit m-flight reception of microwave signals from the fixed ground- 
based systems. The Air Force plans use a modified version of the com- 
mercial systems for some of its cargo and transport aircraft 

The acqulsltlon of military avlomcs systems 1s intended to provide MIS 
capablhties for fighter an-craft havmg environmental and space limita- 
tions. This acquisltlon program, which is in the concept definition phase, 
is the only part of the MIS program subJected to DOD’S maJor systems 
acqulsltlon review procedures 

cost The total cost for the DOD part of the MIS program is estimated to be 
$2 174 bllllon Estimated costs for research, development, test, and eval- 
uation, procurement, and mstallatlon for each type of system, by appro- 
priatlons, are as shown m table IV 5 

Table IV.5 MLS Cost Estimates - DOD 
Only 

Approprlatlons _---- 
Research, development, 

test 154 evaluatatlon 

Procurement 

lnstallatlon 

Total 

Ground-Based 
Systems Aviomcs Systems 

Fixed Mobile Commercial Military Total 

5 l 540 510 582 $132 
269 --~- 97 237 885 1,488 
88 74 392 554 

-$357 -- $321 $1;359 $2,174 

A total of at least 1,650 fixed ground-based MLSS will be acquired with 
three FAA contract,s DOD will pay the FAA an estimated $357 milhon for 
405 of these systems, the Air Force will receive 256 and the remammg 
149 will be allocated between the Army and Navy. 
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The An Force plans to develop and produce 82 mobrle ground-based sys- 
tems through a development contract with production options The con- 
tract will also mclude options for up to 50 systems for the Army 
estimated to cost $137 million. 

The DOD plans to modify the new commercial avlomcs system for mili- 
tary cargo, transport and operational support aircraft, The Navy and 
the Marine Corps have unique aviomcs requirements which are planned 
to be met with a multi-mode receiver system. 

The first avlonlcs acquisition is for the 376 C-130 aircraft, and is esti- 
mated to cost $36 3 million. The development contract to modrfy the avi- 
onlcs will have production options, and 1s scheduled for award m May 
1987 

The Au- Force intends to develop and acquire a military avionics system 
for about 7,700 combat au-craft. In fiscal year 1987 $2 mllhon will be 
used for developmental designs The total DOD cost to develop, acquire 
and install MIS avionics on approximately 18,000 military au-craft is 
about $1.36 billion 

Schedule Procurement activities associated with the MI3 program await both con- 
gressional and, in the case of the military avlorucs segment, the Office of 
the Secretary of Defense’s approval To date, schedule delays are largely 
attributable to both contractor delays on the first fixed ground-based 
MIS contract, and, in part, to the reduction of fiscal year 1987 funding 

Frxed Ground-Based Systems The first production contract was awarded in January, 1984. Four sys- 
tems under this contract will be allocated to DOD (two at Andrews Air 
Force Base for Presidential support and two for the Army), 

The initial production contract for 178 fixed ground-based MLSS is cur- 
rently 27 months behmd schedule The FAA estimates that deliveries for 
the first contract ~111 begin m March 1988 and that the units from the 
second contract will be installed begu-mmg at least 33 months after con- 
tract award 

Mobile Ground-Based Systems The denial of fiscal year 1987 appropriations for F&4 ground-based 
system funding has also affected the Air Force’s funding request for the 
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Commercial Avlomcs 

M&u-y Avrorucs 

Performance 

mobile MLS. The release of the Air Force’s request for proposal for devel- 
oping the mobile MIS is linked to the release of the FU’S request for pro- 
posal for the second fixed-base productron contract Both are to be 
released at the same time and those contractors submittmg proposals for 
the mobile system must actually submit two proposals* one assuming 
that the contractor will win the FAA production contract and one 
assuming that the contractor will not. 

Existing precision landing systems, such as the mstrument landing 
system, and the MIS may have to co-exist for a period of time extending 
into the late 1990s and beyond. The military services plan to equip cer- 
tam aircraft with dual or multiple landing capabihties during the transi- 
tion period 

The commercial aviomcs contract for the C-130 aircraft IS scheduled for 
award m May, 1987 It will be a development contract with production 
options. Planned use of fiscal years 1988-90 procurement funds 1s to 
exercise the production options This contract award will probably be 
made before the FAA and Au- Force release their RFPs for the ground- 
based fixed and mobile segments This is because the modification, 
acquisition, and mstallation of commercial avionics systems on several 
different types of the 2,600 aircraft will be a lengthy process and mill- 
tary aircraft need to be MLs-capable so that both fixed and mobile 
ground-based systems can be tested 

A full-scale development decision (milestone II) is scheduled for July 
1988 for the military aviorucs system 

Limited test data on the fixed ground-based system and commercial avi- 
orucs indicate that they may effectively operate together For example, 
commercial avlomcs system tested with a fixed-base system on a mill- 
tary base m Alaska is operational. However, no data exist on equipment 
meeting government specifications. Also, no performance data yet exist 
on mobile MIS or mrlitary avionics. 
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Other Issues 

System Alternatives The FAA and Air Force have examined the Global Posltloning System 
program and determmed that, while the latitude and longitude accura- 
cies of the GFS are excellent, the vertrcal accuracy provided is not suffi- 
cient to meet the mmlmum MIS requirements for 200 feet altitude one- 
half mile from the runway. A differentral GPS receiver used with a radar 
altimeter may be able to provide the required accuracies. 

Also, the Navy’s multi-mode recerver system, should be reexamined 
when the military avionics definition 1s completed. The cost of this 
receiver may be greater than the proJected cost of the MLS avionics 
package. 

The MIS is an international program of which the Umted States 1s a part 
Currently, it 1s not clear how changes to scope or pace of the United 
States civil or military portions of the MIS program would have on the 
international use of MLS 

Fundiirg Adequacy 

Comphance With Review Only the military avionics system is subJected to maJor systems acquisi- 
Procedures tion procedures 

Congressional approval rs required before continuing the FAA's acquisi- 
tion of fixed ground-based systems This approval, or disapproval, may 
also impact DOD'S request for funding the acquisltron of the mobile 
ground-based systems and the military avionics systems. 

For the fixed ground-based ML3 segment, the Air Force is requesting 
multi-year funding begmnmg u-r fiscal year 1988 and ending in fiscal 
year 1992-a 5-year request The Navy and Air Force want their pro- 
curement funding to begm m fiscal year 1988 and the Army m fiscal 
year 1991 
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NAVSTAR Global 
Positioning System - 
User Equipment 

The NAVSTAR Global Positioning System (GPS) 1s a space-based radio 
system being developed by the Air Force. The user equipment (UE) seg- 
ment of the GPS 1s intended to provide users with capabllitles to receive 
precise, contmuous, all-weather, common-grid, world posltloning and 
navigation, and time reference mformatlon on land, at sea, and m the 
air. 

Program cost estimates have more than doubled with almost all of the 
growth within GPS’S UE segment. Also, the UE part could be delayed 
beyond the current estimate by at least a year 

Description GPS consists of (1) a space segment, which includes the satellites; (2) a 
ground control segment, which mcludes faclhtles and equipment to mon- 
itor and control the satellite operations; and (3) a user equipment seg- 
ment, which includes radio receivers to convert satellite transmitted 
signals into useful posltlon, navigation, time, and weapon dellvery 
information. 

The space and ground control segments are already in the full-rate pro- 
duction phase, 

The UE segment of GPS program is to develop one-, two-, and five-channel 
radio receiver sets that will be integrated into over 200 different types 
of aircraft, land vehicles, surface ships, and submarines A full-rate pro- 
duction decision on the UE segment 1s currently scheduled for March 
1989, 

GPS was previously scheduled to be fully operational m 1988, but the 
Challenger disaster in January 1986 left it without launch capability 
and delayed the full operational capablllty date to a current estimate of 
1991. 

cost Selected Acqulsltlon Reports show that the total GPS program cost esti- 
mate has increased from a 1980 estimate of $2,306 7 mllhon to the cur- 
rent December 1986 estimate of S6,538 1 mllhon Most of the increase is 
m the UE segment of the program as shown in table IV.6 
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Table IV.6: Cost Estrmates of GPS 
Dollars In mlll~ons - _.- . ---- 

1980 1986 -~~ - - .-~-.- 
Space and Control segments $1,510 8 $2,378 i -_--- -” 
UE segment 795 9a 4,i60 0 
Total $2.306.7 $6.538.1 

aA UE e&mate of $795 9 mllllon for RDT&E was ldentlfled separately unttl the September 1985 SAR 
when procurement costs were added 

Of the $4,160 million for IJE, $1,3 11 million is allocated to complete 
research, development, test and evaluation (RDT&E), of which $667.0 
has already been spent. The remaining, $2,849 million is allocated to 
complete the UE procurement, of which $7.6 million has been spent for 
limited rate mitral production 

Growth m the IJE segment has substantially affected the total cost of the 
GPS program Short-term funding needs are mainly for RDT&E for the UE 
segment and, accordrng to program officials, current funding is ade- 
quate Program officials told us that, although they are better able to 
identify cost now than ever before, long-term funding cannot yet be 
clearly predicted. 

Schedule GPS passed milestone I (concept validation) in 1973, milestone II (full- 
scale development) m 1979, and milestone IIIA (limited-rate nutial pro- 
duction-LRIP)m June 1986. A 5-year contract was awarded Rockwell- 
Collms in April 1985 A full-rate production decision (milestone IIIB) is 
scheduled for March 1989 

The UE LRIP contract was awarded before some design and development 
concerns and reliability problems were resolved Program officials told 
us that it is not uncommon to move into LRIP with some contmumg 
problems However, in this case, they will cause some delay in reaching 
milestone IIIB For example, during nutial operational testing, the IJE'S 
effectiveness was evaluated as marginal, and its suitability unsatisfac- 
tory In addition, the ATE failed to meet most user requirements for relia- 
blhty and mamtainabihty. These problems, which are being addressed m 
a M)D directed rehabrhty program, should be resolved before the pro- 
gram moves rnto milestone IIIB. 

GPS officials estimate that the March 1989 milestone IIIB decision will 
slip by about 4 to 6 months. This estimate may be optimistic, however, 
because some significant events must occur before a full-rate production 
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The Army considers the FOG-M techmcal risk to be low because of per- 
formance already demonstrated m early testing The primary technical 
issues to be resolved are (1) operation of the fiber optic lmk m 
extremely hot and cold temperatures, (2) the effects on the fiber optics 
of long-term storage, (3) achieving the low werght needed to permit 
mountmg the system on the High Moblhty Multipurpose Wheeled 
Vehicle, (4) target acqulsltlon using the television seeker, (5) the ability 
of the missile to automatically track moving hellcopters m a cluttered 
background, and (6) achlevmg the required accuracy with the extended 
range mlsslle at an acceptable cost. 

Other Issues 

System Alternatives A Forward Area Au Defense Working Group, formed in September 
1985, considered SIX systems to meet the non-line of sight requirement 
These were (1) Sense and Destroy Armor, (2) a ground-launched Hell- 
Bre, (3) Copperhead, (4) the Multiple Launch Rocket System with a ter- 
minally guided warhead, (5) a ground-launched version of the Air 
Force’s Advanced Medium Range An--to-Au Mrssile (AMRAAM), and (6) 
EW-M The Working Group concluded that FOG-M offered the most poten- 
tial for meeting the non-line of sight requirement, but also recommended 
that the ground-launched AMFAAM be further evaluated 

The Army developed plans to test AMRAAM as an alternative, but m a 
December 15, 1986, letter, the Under Secretary of Defense for Acqulsr- 
tlon directed the Army to terminate the plan According to the Under 
Secretary, AM&LAM showed limited utlllty for meeting the non-line of 
sight requirement and testing rt for that role could adversely affect the 
Air Force’s compressed AMECIAM test schedule 

According to the FOG-M proJect manager, fiber optics IS the latest tech- 
nology m mlsslle guidance. He said no technologrcal breakthroughs have 
occurred since the WG-M program was initiated that warrants reconsld- 
eration of it as the non-lure of sight weapon. 

Although some countries are developing non-line of sight an defense 
weapons, according to Army officials, there are no foreign systems cur- 
rently m productron which can meet the non-line of srght requu-ements. 
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Fundmg Adequacy According to the proJect manager, FOG-M 1s adequately funded through 
the procurement phase, although mmor adjustments m the year-to-year 
funding may be necessary For example, the research and development 
funding m the Army’s program objective memorandum and the Five 
Year Defense Plan exceeds estimated requirements for fiscal years 1988 
and 1989, but 1s less than the estimated requirements for fiscal years 
1990 and 1991. 

Comphance With Review 
Procedures 

A Joint Requirements and Management Board 1s scheduled to consider 
continued development and limited production of FOG-M in May 1987 
The Army will conduct a review m November 1989, prior to exerclsmg 
the limited production contract option A Board meeting to consider full- 
rate production 1s scheduled for September 1992 

Command, Control and FAADS’S Command, Control and Intelligence (CZI) system 1s intended to 

Intelligence System 
provide an automated command and control capability for commanders 
to control the use of short-range air defense weapons Specifically, It 1s 
designed to automatically acquire, Identify, process, and disseminate 
mcommg aircraft mformatlon to commanders of forward area air 
defense battalions FAADS c21 will be integrated with the Army Command 
and Control System (ACCS), a larger program to automate the battlefield 
functions of air defense, maneuver control, fire support, combat service 
support, and tactical intelligence. 

Previously known as the Short Range Au- Defense Command and Con- 
trol (SHORAD C2) system, FAADS CZI 1s one of the five components of the 
overall FAADS program The other four components are short-range air 
defense weapon systems FAADS CZI evolved from a series of DOD/Army 
reviews followmg the August 1985 cancellation of the Division Air 
Defense gun program known as Sergeant York 

We identified several issues m the FAADS ~21 program which are dls- 
cussed m the cost, schedule, performance, and other issues sections 
which follow. These issues Include Army cost estimates which may be 
slgmflcantly understated for a variety of reasons, program schedules 
that have been developed without the benefit of a total program risk 
assessment and rely upon the assumption of concurrent development, 
testing, and production, and a nondevelopmental procurement strategy 
which may have some benefits, but will not fully meet the stated per- 
formance requirements of all intended users. These and other issues are 
discussed below 
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Description The current FAALIS ~21 program, approved m August 1986, consists of 
four dlstmct parts the automated command and control architecture 
(basic C2), ground sensor, aerial sensor, and aircraft identification The 
Army estimates that the program will cost $2.6 billion to develop and 
produce, will achieve mitral operational capability m 1991, and will pro- 
vide substantial improvements in the command and control of short- 
range au- defense. The basic C2 is in full-scale development, the ground 
sensor has been approved for low-rate mtlal production, the aerial 
sensor IS m concept definition, and the au-craft identification elements 
are in demonstration and advanced development. 

To exploit the capabilities of its forward air defense weapons, the Army 
needs an automated command, control, and mtelhgence system. The 
system should be capable of automatically acquiring and identifying 
(friend or foe) mcommg aircraft and processmg and disseminatmg such 
information to appropriate an defense units. 

cost The Army’s $2 6 billion cost estimate (in then-year dollars) includes 
$942 milhon for development and $1 7 billion for procurement Shown 
m table II 6 are the estimated acquisition costs and quantities for each 
program element 

Table lL6:AcquWlon Cost Estimate 
and Hardware Quantities Dollars in mrlllons ____- -- -~~~ I--- 

Production 
Program element Development Procurement Total quantities -~ __~______-- 
Basic C2 $465 2 $304 3 $769 5 29 _~_ 

~~~ Ground sensor 350 533 6 568 6- 123 ~-. 
Aerial sensor 1362 665 0 801 2 Undetermined 

AIrcraft ldentlflcatlon 305 6 1952 500 8 Undetermined 
~~ -~~ _-- Total $942.0 $1,69&l $2,640.1 

The current program cost estimate has not changed. However, when 
compared to the SHORAD C2 program cost that was presented m DOD'S 
December 1985 Selected Acquisition Report, the program cost has 
increased by about $1 5 billion. The SHORAD C2 program did not include 
an aerial sensor or aircraft identification features, whereas the current 
FAADS 1~21 program does This is the primary reason for the difference m 
these two cost estimates 

While total program risks, mcludmg the aerial sensor and an-craft iden- 
tification, have not been assessed, the Army considers the program risk 

Page 34 GAO/NSIAD-87-128 Defense Acqulsltion Programs 



for the basic C2 and ground sensor to be moderate However, delays in 
gettrng government-furnished equipment, particularly the ACCS hard- 
ware and software and the Position Location and Reportmg System/ 
Joint Tactical Information Distribution System Hybrid, could delay the 
program and increase cost But, our primary concerns with the Army 
cost estimate are the following. 

l The estimate does not include the cost of equipping Army Reserve umts 
The proJect office estimates the cost to equip the Reserves with the 
basic C2 and ground sensor will be about $900 milhon 

9 The estimate may not Include all costs to upgrade the ground sensor 
The Army cannot accurately estimate the cost to make these lmprove- 
ments because proJect officials will not know what capablllties the sen- 
sors will have until source selection and candidate testing is completed 

l The aerial sensor and the aircraft identification programs have not yet 
been approved for full-scale development These costs are difficult to 
proJect and may change as these segments are better defined For 
example, a November 1986 estimate indicates that Positive Hostile Iden- 
tification could cost $836 6 milbon, whereas, the July 1986 $2 6 billron 
estimate includes $462 3 million for this element of the au-craft identifl- 
cation program 

Schedule 
- 

As shown m table II 7, the various program elements are expected to 
proceed through the acquisition cycle at different times 
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Table 11.7: Scheduled FAADS C21 
Acqulsltlon Milestones as of January 
1987 

Full-scale Low-rate Full-rate 
development produc$loA; productlon 

(II) (UIB) “~ - --..___ __~-__-__ 
1 Basic C2 - ~~~ -- __--~ -- 

Start 9186 9/00 _- ~. -- -- 
Complete 7191 9195 -- ~ ~~~ --.~ __- __- 

2 Ground sensor ~ --.___ ---- 
Start 4/E@ 1 O/S9 ----- ~~ --- ____.- __- ______.- _______ 
Complete 9/91 2194 -- __~~ -- ____~ ---~ 

3 Aerial sensor .-~ 
Start 4189 l/91 4193 __~~ - - ~ -~~ --~ 
Complete 4/93--- 4194 c 

-- -~ ~ ___ 
4 Aircraft ldentlflcatlon -__-____~-. ~ ~ ~- 

lFFa 

Start 1 o/92 
~-~ -_ 

Complete .-~ __~_ 
PHID/NCTRb 

Start --~~ ~ ---~ 
Complete 

aldentlflcatlon, friend or foe 

bPosltlve Hostile Identiflcatlon/Non-Cooperatwe Target Recognltlon 

‘The Army has not establIshed these dates 

Acquisition milestones for the basic C2, ground sensor, and au-craft 
ldentificatlon have not changed smce mitral program approval m August 
1986 However, the start of full-scale development of the aerial sensor 
slipped about 1 year to April 1989 because of funding cuts 

Project offlclals believe the schedule risks can be mmimlzed and the 
planned milestones will be met However, we are concerned about the 
proposed schedule for the following reasons 

9 The Army has not assessed total program risks An Army risk assess- 
ment of the basic C2 and ground sensor identified a potential schedule 
slippage of 12 months, however, the rusks of the less defined aerial 
sensor and aircraft ldentificatlon segments have not been assessed 
Smce these program elements have not entered full-scale development, 
the acqulsltlon milestones for this part of the program could change as 
these elements are better defined 

l Many acquisition milestones are predicated on concurrent development, 
testmg, and production For example, the basic C2 schedule is dependent 
on the avallablhty of ACCS common hardware and software The ACCS 
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hardware will not be delivered m time for use m the basic C2 test and 
development systems. In fact, the ACCS program manager has not yet 
selected a hardware and software contractor While the proJect office 
directed the software and system integration contractor to obtam substl- 
tute hardware, the substitute hardware may contain different operating 
systems which could result m problems with mterface between the 
unique system software and the ACCS common hardware This could 
delay system integration and other acqulsitlon milestones Addltlonally, 
if the ACCS equipment does not meet the FAADS CZI specifications, as now 
expected, system design changes will be required This could also delay 
scheduled milestones Slmllarly, many of the basic C2 and ground sensor 
umts will be produced before developmental and operational testing 
These units may have to be modified to reflect changes resultmg from 
this testing Such modlflcatlons could delay some scheduled milestones 
and increase program cost. 

Performance Specific performance requirements are to. 

. operate in an electronic countermeasure environment and be survivable 
against antlradlatlon mlsslles; 

l attam an 84-percent system operatlonal avallablhty rate; 
l provide contmuous, all weather, low-altitude surveillance over the dlvl- 

slon area and 20 kilometers beyond the forward line of troops; 
. be transportable by air, rail, surface, and water without disassembly 

from the carrier, and 
l wrthstand the effects of nuclear, blologlcal, and chemical contammatlon 

and decontammatlon. 

As of January 1987, no testing had been done Thus, at this time, there 
1s no basis to determme if speclflc performance expectations will be met. 
However, without slgmflcant modlficatlon the system ~111 not meet all 
user requirements For example, the nondevelopmental ground sensors 
will not be survivable against antlradlatlon mlsslles Additionally, the 
early systems will not have aerial sensors and noncooperative aircraft 
ldentiflcatlon capablhtles. 

Army officials maintain that the system they u-utially field will be more 
effective than the manual system now employed But the system will 
neither meet requirements nor be fully effective without a survivable 
ground sensor, an aerial sensor, and noncooperative aircraft ldentlflca- 
tlon, The Army has not established a specific time frame for lmprovmg 

Page 37 GAO/NSL4D47-128 Defense Acquimtion Programs 



-- 
Appendix II 
hY programs 

or replacing the ground sensor. The arrcraft ldentrfication programs ~111 
not be added until 1993, and the aerial sensor will not be available until 
at least 1995 

The acqulsltion approach for the FAADS c21 system calls for procurement 
of nondevelopmental items to the extent practical. The acqulsitron 
approach assumes that readily available off-the-shelf equipment will be 
used with little or no modlficatlon The Army adopted this approach to 
enable system fielding m mmimum time to meet its urgent need for an 
automated short-range au defense command and control system 

Using the acqulsltion approach may allow earlier fielding of the system, 
but it ~111 not provide a system that meets all user requirements Addi- 
tionally, the Army plans concurrent production and testing of the 
ground sensor which mcreases the risk that it will acquire Items that 
will not meet performance requnements without maJor modlflcations. 
For example, the Army plans to buy as many as 94 of the 123 ground 
sensors before system development/operational tests will be completed 
Based on current plans, full-rate productron of ground sensors will begm 
in October 1989, about 18 months before the system tests are completed 
m April 1991, 

Other Issues 

System Alternatives According to the Army, existing U S and allied systems will not meet 
FAADS CZI user requirements The Army concluded a cooperative develop- 
ment program was Impractical 

The July 1986 FAADS CZI Decision Coordmatmg Paper mdlcates the Army 
considered the following alternatives (l} continue with the existing 
manual system, (2) develop and deploy the automated FAADS CZI system, 
whmh mcludes a nondevelopmental ground sensor, and (3) develop and 
deploy an automated system without sensors From these alternatives, 
the Army selected the FAADS CZI system with the ground sensor, 

The Army plans to field a FAADS c21 system with a nondevelopmental 
sensor even though rt 1s understood that currently available sensors will 
not survive the antn-adlatron mlsslle threat However, the Army mam- 
tams that the urgent need for the system Justifies fleldmg the 
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nondevelopmental sensors, recognizmg they will have to be improved or 
replaced. 

We recogmze that the Army needs to acquire ground sensors for test and 
evaluation and mrtlal fielding. However, we are concerned with the 
Army’s plan to contract for 123 nonsurvivable sensors before 1992, par- 
ticularly smce new technology to enhance survivability IS expected to be 
available by 1994. Additionally, the system will not be fully effective 
without the aircraft identification and aerral sensors, which are sched- 
uled to be available m 1993 and 1995, respectively 

Fundmg Adequacy The funding for the development of SHORAD C2 system from 1981 
through 1987 is shown in table II 8 

Table 11.8: SHORAD CZ System 
Dollars II? thousands -~ 
Fiscal year Appropriated Released Obligated Unobligated 
1981 a $9,947 $9,947 $ l 

1982 a 13,090 13,090 . 
- 

1983 a 938 998 . 

1984 $40,836 31,212 31,199 13 

1985 50,356 15,580 15,580 . 
-- 

1986 31,041 20,111 19,890 221 

1987 43,000 23,449 20,911 2,538 

%format~on not avaIlable 

According to project officials, all appropriated funds were not released 
to the Army project office because of delays in obtainmg DOD program 
approval and a full-scale engineering development decision These deci- 
sions were made in late 1986 Project officials believe the program is 
adequately funded 

Comphance Wrth Review 
Procedures 

The acquisition of the FAADS CZI system is in compliance with the major 
defense systems acqulsltlon procedures 

All-Source Analysis 
System 

The All-Source Analysis System (A&U) is the Army’s element of DOD'S 
Joint Tactical Fusion Program (JTFP). The Enemy Situation Correlation 
Element (ENSCE) is the Air Force’s equivalent. The JTFP was established 
as a joint Army and Air Force program to develop a srngle automated 
system that would correlate, analyze, and disseminate high volumes of 
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time-sensitive, multi-sensor intelligence data. ASAS/ENSCE 1s to provide 
tactical commanders with precise location and structure of the opposmg 
forces and near real-time battle situation displays Thus, the ASAS/ENSCE 
is the analytical hub for mtelhgence fusion and dissemmation m the 
Army corps and division and the numbered an- forces 

Efforts to deal with steady development cost growth and numerous pro- 
gram and funding changes have lead to plans for a less capable baseline 
system, a slower acquisition schedule, and potentially higher costs. 
Because testing IS m the future, performance data is limited 

Description The two main efforts m this program are software development and sys- 
tems integration The software 1s the heart of the ASAS/ENSCE and will be 
developed m blocks with increasing capabihty for each succeeding 
block The baseline software effort mvolves over 1 5 million lines of 
code and a yet-to-be-determmed amount of code for later releases. This 
is the riskiest element of the program. 

The integration effort requires the procurement of current and 
advanced technology computers, workstations, data commumcatrons 
equipment, and related software These will be Integrated mto con- 
figured systems that will provide data analysis and also disseminate 
usable, near real-time intelligence mformation to tactical Army and Air 
Force commanders 

Full-scale engineering development (milestone II) of the ASAS/ENSCE 
began m March 1983, under an evolutionary approach that was 
designed to develop and deliver hardware and mcrementally developed 
software By using this evolutionary approach, the program officials 
expect to achieve mcreasmg levels of performance over time as the tech- 
nology and software are proven and as user hands-on experience is fac- 
tored into the designs 

The .JTFP was waived from the normal DOD acquisition oversight process, 
This DOD level management task is being performed by the Joint Clver- 
sight Group, whose membership and functions are similar to the Joint 
Resources Management Board 

The services are conducting operational concept studies that will con- 
firm the number of ASAS and ENSCE systems to be procured The size and 
schedule of deliveries have changed several times For example, produc- 
tion was to begin in 1990 under a previous plan Now, the production 
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decision (milestone III) 1s expected rn early fiscal year 1992, at the com- 
pletion of prototype system testmg. 

cost The Army contributes about 90 percent of the program funding and the 
Air Force about 10 percent, Cost estimates for the ASA~/ENSCE have 
grown slgnrflcantly The cost figures are classified and can be provided 
by GAO upon request 

The cost growth is due largely to poor cost estimates, increasing capa- 
bihty and changing requirements for software and hardware, recon- 
figuring the system into smaller S-250 shelters, and schedule stretch- 
outs caused by funding instability DOD told us that the large increase in 
cost estimates reflected m the Selected Acquisition Report for the base- 
lme system was due, m large measure, to differences m the years 
included. The 1984 estimate does not include procurement costs for 
fiscal years 1990-92 while the current estimate does include these years. 
&either estimate includes cost to complete the system JTFF 1s developing 
that estimate now Also, costs to procure the Am Force ENSCE are 
included m the current estimate but not m the 1984 estimate 

In our July 1986 report on the JTFP, we noted that design changes and 
budget cuts have come from both DOD and the Congress causmg schedule 
delays The latest program management plan, Plan G, is being developed 
to accommodate the latest budget cuts and poor contractor cost estl- 
mates. In this plan, program officials are reducing the amount of eqmp- 
ment and software to be delivered m the development phase and putting 
the deferred capabmties in a pre-planned product improvement pro- 
gram The cost of this program has not been estimated. The result is that 
the services will be receivmg much of the expected equipment and soft- 
ware later and at a higher cost than planned 

A major element of the cost growth is m software development. Program 
officials estimate that software costs could be up to $330 mllhon higher 
than previously thought for the first five software blocks. It is possible 
that costs will grow more As a result of a concerted independent effort 
to stablllze the estimating process by the program office, the design and 
requirements of the first three blocks of software were studied m detail 
The program office learned that the number of lines of code and time to 
write them increased significantly. For the second and third software 
blocks, the lines of code increased from about 350,000 to about 800,000. 
A similarly detailed study of the design and requirements for planned 
additiona software blocks are likely to result m further cost growth as 
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the program progresses and estimates are better defined and new 
requirements are identified. 

Another element of the cost growth is associated with the production of 
the ASAS development systems called Limited Capability Configuration 
systems, whmh became urgent requirements added m 1986. Cost estr- 
mates to deliver these systems beginning in late fiscal year 1988 have 
doubled There are three reasons for this* (1) poor cost estimates, (2) 
unanticipated requrrements, and (3) a nonstandard production contract, 

For the previous ASAS plan, called Plan F, approved m March 1986, the 
prime contractor estimated that the cost for three Limited Capabrhty 
Configuratron systems would be about $100 million. This was based on 
the incomplete cost data of off-the-shelf equipment and relatively inex- 
pensive “rack and stack” assembly. This Included none of the develop- 
ment costs that were requrred, such as costs for data package 
development, nonrecurring engmeenng, integration, or testing Also, 
requirements for these systems to operate with the Mobrle Subscriber 
Equipment Commumcations System and addltional sensor systems ear- 
lier than planned added to the development effort. As a result of refuted 
contractor estimates, the program office under Plan G will be able to 
buy only one and one-half systems instead of three and fewer communi- 
cation modules than previously planned Program offrclals believe that 
they will be able to continue testing, and development and user trainmg 
with this reduced equipment suite 

Schedule Earlier deliverables and future near-term deliverables were and are 
expected to be close to schedule These include a partial system for field 
testing m December 1986, special software and upgrades for existing Air 
Force systems, and the portable ASAS/ENSCE workstation. The rest of the 
development and acqulsltlon schedule, however, continues to slip 
largely due to funding mstabihty, speclflcatlon changes, and difficulties 
m estimating software development efforts. Major changes are. 

. The delivery of the first development systems, two ASASS and one ENSCE, 
m 1989 wrll be about 18 months later than planned. Also, the Army will 
receive only one of the two ASASS it expected+ This could delay ASAS par- 
ticipation m the Joint Surveillance Target Attack Radar System 
demonstratron 

l The first block of software is still scheduled for fiscal year 1988. But the 
second and thud blocks, scheduled for delivery m fiscal year 1989 under 
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Plan F, will be delayed about 18 months. This will align with the hard- 
ware dehveries 

l Software blocks four and five ~111 not be dehvered within the original 
development budget as expected under Plan F. These capabilities are 
being integrated into the pre-planned product improvement program 

l The production decision scheduled for fiscal year 1990 IS rescheduled 
for 1992, following development system testing 

Performance Limited hardware and software (the ASAS Interface Module and the Air 
Force’s limited ENSCE) have been developed to date Both are operatmg 
within expectations A partial ASAS was delivered for service testmg m 
December 1986 This system consisted of two comrnumcatlons and two 
data handling modules with hmited software to test the message han- 
dling characteristrcs of the equipment and to acquaint the user with the 
system The Army considered the test of this partial system successful 
at performing these hmited functions 

Other Issues 

System Alternatives There are more cost and operationally effective ways to configure pro- 
duction system components to require fewer vehicles, personnel, and 
transport aircraft GAO analysis of one alternative configuration shows a 
potential for sigmficant savings over the life of the program-$11 2 mnl- 
lion m constant fiscal year 1985 dollars In its response to this report, 
DOD told the Congress that the program office would conduct a cost and 
operational effectiveness analysis to determine the best production con- 
figuration prior to a production decision in the early 1990s Also, pro- 
gram officials intend to consider and report on design alternatives to the 
current system dunng the 1987 and 1988 design review process 

Program Instabrbty Repeated revisions to the program acquisition strategy have contributed 
to program instabihty and increased research and development costs. 
Since June 1984, there have been six ma,ior revisions to the strategy 
These revisions are attributable to a combination of factors, mcludmg 
(1) DOD, service, and congressionally dn-ected changes, (2) changes m DOD 
and congressional program funding levels leading to reprogramming and 
rescheduling actions, and (3) efforts to repackage system components 
into smaller or “downsized” equipment shelters 
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Data Communications DOD managers need to implement appropriate and timely solutions to 
existmg data communications problems If not corrected, these problems 
could drsrupt the mformation flow from sensor to user. Specifically, if 
ASAS is able to use certain communications equipment being developed 
as the standard Army battlefield data commumcations system, the JTFI' 
may be able to realize greater cost savings by reducing the planned pro- 
curement of over 100 ASAS unique data communications modules costing 
about $2 2 mllhon each Some program officials believe this less costly 
alternative is feasible Currently, the data system is not funded for an 
ASAS interface, Until the Army resolves this data distribution problem, 
JTFP must build these modules. 

Fundmg Adequacy The program office is preparmg the baseline cost estimate for the new 
acquisition plan and will prepare the estimates for the pre-planned 
product improvement program later. We do not know what the total 
system will cost Concernmg annual funding, frequent budget cuts have 
been one cause for program instability. 

Relevant Products Tactical Intelhgence. DOD’S Joint Tactical Fusion Program, (GAO/C-NSLAD- 
86-27, July 1986) 

Joint Surveillance and The Joint Surveillance Target Attack Radar System (JSTARS) is a Joint 

Target Attack Radar 
System 

Air Force/Army prodect to develop an airborne radar system for finding 
moving and fixed targets on the tactical battlefield JSTARS is intended to 
help satisfy the services’ need for detecting, locating, disrupting, and 
destroying second echelon enemy forces Whde the Air Force is respon- 
sible for the airborne radar system and the commumcations link, the 
Army is developing and producing the ground station module (GSM) for 
processing and distributmg the STARS data for ground commanders 

Although the Army has demonstrated the viability of its GSM during 
field exercises, the program has experienced schedule delays and cost 
increases One of the current problems 1s a software flaw which pre- 
vents full use of the GSM'S designed capabihtles. This introduces some 
risk to the Army’s plan for buying a limited number of production units 
before development 1s completed Stdl, if development is successful, the 
GSM could be suitable as a common ground station for other Army sensor 
systems 
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Description The GSM 1s a sheltered faculty contammg computers, displays, communi- 
cations devices, and other components This equipment stores and dis- 
plays radar data, allows operators to analyze data, generates target 
mformation, and sends the information to appropriate commanders. It 
has been developed using components of the Army’s defunct, helicopter- 
based Standoff Target Acquisition System Motorola is the prime con- 
tractor for GSM development GSM entered the full-scale development 
phase in August 1984 and is scheduled to enter full-rate productron in 
June 1989 

Some GSM development models have already been produced and GSMS 
may be potentially usable with systems other than JSTARS. Also, a 
smaller version of GSM IS being developed to improve battlefield 
mobihty. However, there 1s concern about achieving the necessary size 
and weight reductions for the downsized GSM. The GSM development 
schedule is currently threatened by the software’s mablhty to handle 
simultaneous tasks. The first GSM model was fielded in 1984 and used m 
Europe during two major training exercises. This facility was later used 
at another overseas site, and is now at the contractor’s plant being 
refurbished. Two additional development models have been fielded to 
Korea and Fort Hood, Texas, where they are being demonstrated and 
evaluated to provide feedback for the development process, Six other 
GSM models are undergoing qualification and logistics support validation 
tests at contractor facilities. 

Although the GSM was nutially mtended for use with JSTARS, the Army 
has also found other uses for it. One of these 1s as a ground-processmg 
faclhty for the OV-1D Mohawk airborne radar system, which detects 
movmg targets. The original Mohawk radar ground-processmg stations 
are at the end of their useful lives, and the GSMS will replace them In 
fact, the Army recently approved a plan to buy nine GSMS begmmng in 
fiscal year 1987 as “hmlted production, urgent” units for use with the 
Mohawk radar system These units will mitially have less capabrhty 
than the GSM for JSTARS, but will be retrofitted later to provide full 
capability. 

In addition to contmurng GSM development and producing the “hmited 
production, urgent” GSMS for the Mohawk, the Army has started devel- 
oping a downsized GSM. A contract to develop five downsized GSMS out- 
fitted on high moblhty vehicles was awarded in fiscal year 1986. 

The Army plans to have 70 full-size GSMS and 25 downsized GSMS in oper- 
ation by 1994 
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cost The Army’s estimated GSM acquisition cost, in then-year dollars, is 
shown in table 11.9 

Table 11.9: Estimated GSM Acqursitlon 
cost Dollars IIT mllllons 

Appropriations -~-.__. 
Research, development, test and evaluation -_--~ __.-_____ ~__- 
Procurement 

Gal 
_~ ~~-~ 

Amount 
$264 i? 

569 63 

$833.90 

The Army’s budget request for fiscal years 1988 and 1989 1s shown in 
table II 10 

Table 11.10: Army’s Budget Request for 
Fiscal Years 1988 and 1989 Dollars III mllllons __-__~ - -__. __- 

Appropriations __ FY 1988 FY 1989 _I.--~ ~~~-~ ~- ~~__ ___-- ___- 
Research, development. test and evaluation $23 396 $15 430 ~- 
Procurement 36 892 81 160 

In fiscal year 1987, the Army origmally requested $63 4 milhon in GSM 
production funds The Congress appropriated $21.7 million but only 
authorized $10 millaon The Army and DOD reprogrammed $4.4 m&on of 
the appropriated amount to support aJoint aircraft identification pro- 
Ject. The remammg funds, along with the requested amount for fiscal 
year 1988, will be used for the limited production, urgent effort to buy 
nine GSMS for the OV-1D Mohawk IJPD-7 radar system 

Research and development funds for fiscal years 1988 and 1989 are for 
continued development of the full-size GSMS, but development of small 
GSMS may be dropped due to madequate funds 

According to the Army program manager, since the contract was 
awarded in 1984, the cost of GSM development has increased about $72 
million because of the following changes to the program 

l $7 milhon for incorporatmg the capability to process radar data from 
the OV-1D Mohawk IJPD-7 radar system currently in use. 

l $25 mllhon for adding an improved display that will allow the GSM to 
receive the high resolution imagery that the JSTARS radar system can 
provide 

. about $40 million for developmg a downsized GSM to provide greater 
mobility on the tactical battlefield. 
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Schedule The GSM'S acqursltron schedule has changed over the past several years 
m response to development delays and modified requu-ements Because 
of the longer lead time for burldmg the JSTARS arrcraft and radar sys- 
tems, the GSM schedule has generally been ahead of the Au Force’s seg- 
ment. The Army plans to provide several GSMS for the JSTARS' nutial 
operational test and evaluation m fiscal year 1990. 

The current GSM acquisition schedule shows that there are several devel- 
opment and procurement efforts proceeding srmultaneously Develop- 
ment of eight full-srze GSMS is proceeding according to a lengthened 
schedule due to changes and improvements being made to the equip- 
ment Previously, the developmental/operational test was scheduled for 
the second quarter of fiscal year 1987; currently, the tests are planned 
for the fourth quarter of fiscal year 1988 Full-rate productron of these 
units 1s planned to begin m fiscal year 1989 

A contract to develop five downsized GSMS was awarded m mid-fiscal 
year 1986 Developmental/operatronal testmg of thus model 1s scheduled 
for the middle of fiscal year 1990, but the schedule could slip 

A contract to produce nme GSMS will be awarded m fiscal year 1987 
under the limited procurement, urgent program. These GSMS will be used 
as ground stations for the W-ID Mohawk UPD-7 radar system. The first 
of these GSMS IS scheduled for delivery near the end of fiscal year 1988, 
about the same time that testing will be conducted on the development 
models. 

GSM program offrcrals indicated that development delays are the result 
of modrficatlons and improvements approved after development began. 
Changes which have affected both the schedule and cost include. (1) 
incorporatron of the capability to process radar data from the OV-1D 
Mohawk UPD-7 system, (2) addltron of the JSTARS data link, (3) addrtron 
of protection from nuclear, biologrcal, and chemical warfare effects, (4) 
an improved display system that exploits the JSTARS sensor capabllrtres, 
and (5) development of the downsized GSM for use m Army high mobilrty 
vehrcles. 

Performance Although formal developmental/operational testing of the GSM will not 
take place until 1988, field exercrses with the prototype and develop- 
ment models have been useful m determinmg both the strengths and 
weaknesses of the equrpment. Program officials said these field evalua- 
tions have demonstrated the viablhty of the GSM, and have also shown 
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that it can be used with sensors other than the JSTARS radar. The exer- 
cises have also identified a software flaw that prevents more than one 
operator display from being used srmultaneously A GSM program official 
stated the contractor 1s working on the problem, and is hopeful that the 
next software revrslon will correct the flaw by June 1987. He further 
said that GSM development will be curtailed if the problem persists 
during formal developmental testing m 1988 

The software deficiency adds a degree of uncertainty to GSM acquisition, 
particularly m view of the plan to procure a limited number of produc- 
tion GSMS before development is completed. However, Army officials are 
confident that development will be successful They also say that lim- 
ited production is necessary to satisfy an urgent Army need, and to keep 
production facrhtles active until full-scale production is approved 

Program officials are also concerned about placing GSM equipment m 
hrgh mobility vehicles. Although development started Just recently, it 1s 
proving more difficult than expected to reduce the size and weight of 
equipment to fit into the smaller vehicles. 

Other Issues 

System Alternatives As a way of savmg money and reducing logistics burdens, the GSM may 
be able to serve as a common ground station for other mtelhgence and 
electronrc warfare systems m the Army 

According to a study done for the JSTARS Program Office, the Army will 
have about 20 different kinds of processing stations at more than 100 
locatrons over a corps area. The study concludes that the number of dif- 
ferent types of ground stations could be reduced to as few as seven, and 
the overall number of stations could also be reduced by acquirmg more 
common ground stations The effect would be substantial savmgs m pro- 
curement and maintenance costs and improved sensor management The 
study concluded, and GSM program officials agree, the GSM can be used as 
one of approximately seven types of common ground stations 

The Army has requirements for new processing facilities for a variety of 
its sensors in the next several years. If the GSM development proves suc- 
cessful, rt may be a suitable candidate for a common ground statron for 
mtelligence and electronic warfare systems 
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F’undmg Adequacy According to Army officials, funds for the GSM over the next several 
years are adequate to complete development of the full-size GSM and im- 
tiate the limIted-rate production program The officials cautioned, how- 
ever, any reductions m research, development, test, and evaluation 
funds would delay acqulsltion of the full-size GSM Addltlonal funds 
would be required to complete the downsized GSM full-scale 
development 

Comphance With Review 
Procedures 

With one exception, the full range of DOD and Army acqulsltion review 
procedures appears to have been complied with. The exception was a 
waiver of the first phase of developmental tests for the GSM. Army pro- 
gram officials indicated that the waiver was given because the GSM had 
already been tested as part of another system-the Standoff Target 
Acquisition System. 

Relevant Products Capability, Survivablhty, and Other Concerns About the Joint Surveil- 
lance Target Attack Radar System (GAO/C-NSIAD-86-29). 
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TOMAHAWK Cruise 
Missile 

designed to perform a variety of antl-shop and land attack mlssrons 
Cruise missiles are pilotless, turbofan-powered an-craft armed with 
erther a conventronal or nuclear warhead The mrssrles can be launched 
from surface ships, submarmes, and mobile ground umts 

The U.S Navy TOMAHAWK family mcludes three ship and submarme 
launched variants. nuclear armed land attack (TLAM-N), conventronal 
armed anti-ship (TASM), and conventional armed land attack (TLAM-C) 
The US Air Force nuclear armed ground-launched cruise misslle 1s also 
a varrant of the TOMAHAWK family. 

The ship- and submarine-launched TASM and the submarme-launched 
TLAM-N mlsslle programs do not appear to have incurred unusual drffl- 
cultles since the TOMAHAWK program was restructured m November 
1982 All major milestones of TASM and TLAM-N, according to Navy 
representatives, have been achieved on schedule, at performance expec- 
tations, as well as at or below cost 

Description The TOMAHAWK crurse mlssrle is a long-range, low altitude, subsomc, 
Jet-pOWered weapon system. The missile is 18 2 feet long, wrth a wing 
span of 8.6 feet and a maxrmum diameter of 21 inches 

In addition to the missile, the TOMAHAWK weapon system mcludes a 
launch platform, a launcher and weapons control system, and a missron 
planning system U.S Navy TOMAHAWKS can be launched from 
armored box launchers on the decks of ships, submarine torpedo tubes, 
and vertical launchers below the decks of ships and submarmes. 

cost The Navy estrmated its total TOMAHAWK program cost in the fiscal 
year 1988/1989 congressional budget submlsslon at about $12.75 bllllon 
m then-year dollars The total Navy cost includes S 1 81 billron in 
research and development, $9 19 billion m weapons procurement, $0 81 
bullion m other procurement, and $0.94 bllhon m operations and 
maintenance 

The Navy’s TOMAHAWK crmse missile program m the fiscal year 1988/ 
1989 congressional budget submissron, according to the Navy, shows a 
reduction of over $1 2 billion m total estimated weapons procurement 
cost Navy representatives attribute this reduction to antrclpated sav- 
ings from competitive procurement and lower than expected inflation 
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Schedule Since the restructure of the TOMAHAWK cruise missile program in 
November 1982 when the Secretary of Defense directed that the An 
Force’s ground-launched cruise missile be given pnonty, Navy repre- 
sentatives said test and development of TASM and TLAM-N have been 
conducted on schedule 

Performance Submarine-launched TASM achieved mltia1 operational capabIlIty In 
November 1983 Inltral operatIona capability for ship-launched TASM 
and submarine-launched TLAM-N followed in June 1984. (Further 
details on schedule and performance are classified ) 

Other Issues 

System Alternatives 

Funding Adequacy 

The Navy does not know of any alternatIves to the TOMAHAWK pro- 
gram, mcludrng programs being developed by our allies. According to 
the Navy, many of our alhes are extremely Interested in TOMAHAWK 
technology 

The TOMAHAWK program, according to the Navy, was adequately 
funded until fiscal year 1987, when the Congress cut $67 6 million from 
fiscal year 1987 weapons procurement and imposed a rescission of $30.8 
milhon in fiscal year 1986 funding levels 

TASM and TLAM-N are at milestone IIIA, limited production Accordmg 
to the Navy, It has followed established procedures m reviewing the 
TOMAHAWK program and m recommending that TASM and TLAM-N 
proceed to this mIlestone 

Relevant Products The TOMAHAWK Cruise MIssIle Program Status As It Begins Deploy- 
ment (GAO/C-NSIAD-86-2, November 1985). 
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Carrier Inner Zone 
Anti-Submarine 
Warfare Helicopter 

The Navy’s Carrier Inner Zone Anti-Submarine Warfare (ASW) Heli- 
copter is to provide aircraft carrrer battle groups with protection from 
attacking enemy submarines that are m close proximity to the aircraft 
carrier. It is also to provide fleet support In the form of search, rescue, 
and logistics. The SII-GOF, approved by DOD as the inner zone helicopter 
in 1985, is planned to replace the aging SH-3H ASW helicopters, which 
are becoming insufficrent in number and capability to counter the 
mcreasrngly quiet Soviet submarine threat The program is managed by 
the Naval Air Systems Command. Accordmg to the Navy, the SH-6OF 1s 
currently within its program cost, schedule, and performance thresh- 
olds; however, the estimated program acquisition cost has increased 
$77 2 milhon, or 2 5 percent over the development estimate. Also, there 
1s a potential risk in completing the ambitious test schedule prior to the 
milestone III review and decision for full-rate production. 

Description The SH-6OF is a derivative of the SH-GOB helicopter, currently bemg 
deployed on surface ships m carrier battle groups and other task force 
formations It uses the SH-BOB airframe and drive tram, but replaces the 
SH-GOB’s mission aviomcs designed for conducting anti-submarine war- 
fare m the middle and outer areas of the carrier battle group, with one 
designed for the high noise environment of the mner zone (an area con- 
tamed within an approximate 50-mile radius of the au-craft carrier). The 
SH-GOF will be equipped with a dippmg sonar extended from the bottom 
of the helicopter, a data processing system, and homing torpedoes for 
detectmg, locahzmg, and attacking enemy submarines, The AQS-13F 
dipping sonar will operate deeper and have a greater range and a faster 
reeling machine than its AQS-13E predecessor on the SH-3H helicopter 
Automatic Fhght Control System modifications are being incorporated 
to tailor the automatic approach, departure, and hover capabilities to 
inner zone anti-submarine warfare mission requirements. An external 
store station added on the port side stub wmg will allow an external fuel 
tank to be carried along with two MK 50 torpedoes The SH-6OF 1s m the 
full-scale development phase and has been approved for limited 
production 

Cost As shown In table III 1, the estimated program acquisition cost of 175 
hellcopters increased by $77 2 million, from $3,076 2 milhon in Feb- 
ruary 1985 to $3,153 4 mullon in December 1986 
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Table 111.1: Estimated Program 
Acqulsltion Costs for the Sh-601 (Then- Dollars In mullions 
Year Dollars) 

~~ 
February 

1965 
Appropriations estimated estimated Difference 
Research, development, test and evaluation $580 ~- $53 7 $-4 3 

Procurement 2,992a -- 3,075 0 82 2 --~-. _ ---.- 
MUary construction 254 ~- -~-- 24 7 -7 -.-_ ~. 
Total $3,076.2 $3,153.4 $77.2 

The increase m Navy program acquisition costs resulted from an $82 2 
mllhon increase m an-craft procurement that was partially offset by a $5 
mllllon reduction m estimates for research, development, test, and eval- 
uation and military construction. The increased estimate for aircraft 
procurement results from increases in the estimated costs of inltlal heh- 
copter spares, support equipment, publlcatlons, and technical data. 
Through December 1986, $183.8 mllhon in procurement funds have 
been appropriated for seven helicopters. 

The Navy considers the probability of a cost increase for development 
and production of the SH-6OF to be low. Cost risk has been contamed 
through the use of a competltlvely awarded fixed-price type develop- 
ment and production contract with not-to-exceed options for five lots of 
production helicopters, Life-cycle costs will be estimated and refined 
throughout the program 

Schedule In May 1981, the Navy proposed the carrier inner zone helicopter pro- 
gram as a fiscal year 1983 major new start The Secretary of Defense 
approved this proposal, and the program was included in the DOD 1983 
budget request. The program was delayed m May 1982 when the Office 
of the Secretary of Defense and the Senate Committee on Armed Ser- 
vices agreed to slip the program to a fiscal year 1984 new start. At that 
time, the Navy’s acqulsltlon strategy emphasized sole sourcing because 
of commonahty with the SH60B helicopter. A second delay occurred m 
December 1983 when the Office of the Secretary of Defense did not 
approve the SH-6OF as the inner zone helicopter but directed the Navy 
to open the program to competition. The Navy revised its operational 
requirement and acqulsltion strategy and issued a request for proposal 
to industry rn June 1984. The competition resulted m the selection of 
Sikorsky as the prime contractor. The Navy awarded a contract to 
Sikorsky m February 1985 for the development and production of the 
SH-60F helicopter. 
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As a result of milestone II bnefings, held m January 1985, the Secretary 
of Defense Issued a Decision Memorandum dated February 22, 1985, 
which authorized the Navy to proceed w&h concurrent development and 
limited production of the SH-6OF Accordmg to the new draft acqulsltion 
plan and the program manager, Joint development and production 1s jus- 
tlfled given that the helicopter’s airframe, engine, and drove tram com- 
ponents have already been quahfled m the SH60B program. 

According to its program manager, since the initial delays occurred, the 
program procurement, dellvery, and testing schedules approved m 1985 
have proceeded as planned Durmg the limited production phase, 
Sikorsky will deliver seven production au-craft, the first two of which 
are required for contractor and Navy testing The full-production phase 
will begin m fiscal year 1988 after the March 1988 milestone III review 
and decision. 

Despite the program manager’s optimism, Navy documents mdrcate that 
there are potential schedule risks associated with the prime contractor’s 
ability to complete all integration tasks and contractor fhght testing 
before June 1987 Furthermore, extensive development and operational 
testmg 1s compressed mto a tight schedule prior to milestone III Should 
delivery problems occur, there IS potential for schedule slippage Adds- 
tlonally, delivery of the second aircraft will not occur until October 
1987, which also compresses the time frame to complete test and evalu- 
ation before a mllestone III decrslon. 

Performance The Navy considers the program technical risk to be low since many of 
the SH-6OF components were previously quahfled durmg the SH-GOB 
development and because many of the added subsystems for the inner 
zone mission are derlvatlves of other Navy systems Both development 
and operational testmg of new components are progressmg according to 
the approved test plan By design, the test schedule prior to mllestone III 
1s ambitious, without slack time for resolvmg any slgmficant problems 
or system delivery delays whxh might occur 

Development Testmg Development tests began m April 1985 and are still underway Con- 
tractor and Navy ground and flight tests of SH-6OF components m the 
modlfled SH-GOB have been conducted to assess system performance 
and to ldentlfy any deficlencles in the systems bemg developed. The 
Kavy has monitored the contractor’s progress m correcting ldentlfled 
deficiencies and has conducted its own tests for the SH-GOF, The Navy 
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Operational Testmg 

has issued interim reports on the results of completed development 
testing 

Contractor testing during January through June 1987 will be conducted 
to demonstrate the entire avionics system and AQS-13F integration 
using the production SHQOF aircraft, however, the first production air- 
craft will not come off the Sikorsky production he until March 15, 
1987 The Navy will begin its techmcal evaluation phase m July 1987 
and will contmue through mid-October 1987 This testmg will evaluate 
the ability of the SH-6OF to meet technical thresholds and to perform 
the carrier vehicle/anti-submarine warfare mner zone weapon system 
mission. Joint development and operational testmg 1s scheduled during 
mid-October to mid-November 1987 usmg the first two production air- 
craft A final phase of the techmcal evaluation is scheduled from mid- 
December through January 1988 to verify correction of identified defi- 
ciencles The Navy will conduct the final development testing phase 
from February .nrough May 1988 to establish the techmcal maturity of 
the SH-6OF weapon system and to verify correction of deficiencies dis- 
covered m previous development and operational test phases The pro- 
gram office offlclals believe that most of the deficiencies identified by 
earlrer testing would be corrected before the full production decision. 

The Navy’s independent Operational Test and Evaluation Force plans 
three operational test periods prior to milestone III. The initial test was 
conducted from August 18 through September l&l986 The details of 
program test plans and test results are classified. A preliminary report 
was issued in October 1986 and the final report m February 1987 

During October and November 1987, the Operational Test and Evalua- 
tion Force plans to assess the potential operational effectiveness and 
suitabihty of two fully integrated SH-6OF production helicopters During 
November and December 1987, the Force plans to conduct the final 
operational test before commitment to full-rate production. Accordmg to 
the program schedule, a prelimmary report will be available prior to the 
milestone III decision, but the final report will not be available until 
later. 
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Other Issues 

System Alternatives Between 1982 and 1985, and before awarding a contract to Sikorsky, the 
Navy considered a number of alternatives, such as extending the life of 
the SH-3H helicopter, procuring foreign weapons systems, and con- 
vertmg the LAMPS I helicopters. Currently, the Navy is considering a 
modified V-22 Osprey for anti-submarine warfare missions The impact 
of the V-22 Osprey on performing the inner zone anti-submarine warfare 
mission is not known at this time. The Navy has included the Advanced 
Light Weight Sonar System as a Pre-planned Product Improvement to 
the carrier vehicle inner zone helicopter. The new lower frequency sonar 
will have a range two to four trmes that of the AQS-13F sonar, thereby 
increasing the capability of the helicopter to protect the carrier. 
Research and development funding for the Advanced Light Weight 
Sonar System has been postponed untrl fiscal year 1990. The System 
will have potential application to SH-60B (LAMPS MK III) helicopters 
and to the V-22 variant According to Navy documentation, the 
Advanced Light Werght Sonar must be compatible with these platforms, 

Fundmg Adequacy The current program funding is adequate. 

Compliance With Review 
Procedures 

The program has followed DOD’S maJor system acquisition review 
procedures, 

Relevant Products In August 1986, GAO issued a report entitled, DOD Acqmsition: Case 
Study of the Navy CV Inner Zone Anti-Submarine Helicopter Program ___II 
(GAO/NSIAD-86-45S-5) 

Trident II (D-5) System The Navy’s Trident II strategic weapon system consists of nuclear sub- 
marines, missiles and associated weapon equipment, and shore support 
facihties. An increased number of misslles per submarine and an 
increased payload allows the deterrent mission to be achieved with 
fewer submarines 

The Trident II strategic weapon (D-5) system program is to develop an 
improved sea-launched ballistic missile with greater accuracy and 
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payload capability at equivalent ranges as compared to the current Tri- 
dent I (C-4) system The D-5 system would greatly increase the sea- 
based leg of the US strategic nuclear triad by (1) providing a surviv- 
able system capable of engaging the full spectrum of potential targets 
and (2) replacing existmg missiles with more powerful and accurate 
missiles 

Because DOD has not established the number of submarines and missiles 
to be acquired and has no collective system cost estimate, the eventual 
cost of the Trident II system is uncertain Navy officials stated that con- 
gressional funding has been adequate and that the Navy has complied 
with prescribed milestone review procedures. 

Description The D-5 system will be installed on the Ohio class (Trident) nuclear sub- 
marine beginning with the ninth ship. The first eight ships of this class 
will have the D-5 system installed when they are overhauled after about 
10 years of service The present program shows plans to acquire 845 
missiles (30 test units included) to support deployment of 19 Ohio class 
submarines. 

The D-5 system is completing full-scale engmeenng development while 
undergoing imtlal test and evaluation on a concurrent basis According 
to the Navy, the time constraint necessitates substantial planned concur- 
rency among development, testing, and production phases through the 
development program. Planned concurrency is a management decision to 
combine certain sequential events to reduce the acquisition period for a 
weapon system The Navy has made efforts to minimize the impact of 
concurrency and believes any risks resultmg from concurrency are 
acceptable and program ObJeCtiVeS and milestones are achievable. 

cost The cost information for the Trident II system is contamed in two 
Selected Acquisition Reports. However, they do not contain all relevant 
costs, such as the costs for Department of Energy supplied warheads, 
research, development, test, and evaluation, and at least $2 billion to 
install the D-5 system in the first eight submarmes. 

The eventual cost of the Trident II system is uncertain because DOD has 
not established the number of submarines and missiles (force level 
ObJective) to be acquired 
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Based on a force level of 19 submarines and 845 missiles (including 30 
test units), the Trident II (D-5) missile Selected Acquisition Report of 
December 3 1, 1986, shows the projected cost, m then-year dollars of 
$35,518.5 million This estimate includes funds from the Navy appropri- 
atrons as shown m table III 2. 

Table 111.2: Trident II (D-5) Estimated 
Costs for 845 Misslles Dollars In mllllons 

Appropriations 
Research, development, test, and evaluation 
Weapons procurement 

Military construction ---- 
Total 

FY 1983 
base-year Then-year 

$8,434 9 $9,453 2 

17,588 5 25,396 9 

532 9 668 4 
$26,556.3 $35,516.5 

Missile quantltles 
Research, development, test, and evaluation 30 

815 
845 

Weapons procurement .-__ 
Total 

The December 31, 1986, Selected Acquisition Report for the submarine 
(D-5 capable) shows proJected costs of 11 submarines. Procurement 
funds are drawn from the shlpbuildmg and conversion, Kavy account, as 
shown in table III 3 

Table 111.3: Trident II (D-5) Estimated 
Cost for 11 Submarines Dollars In millions 

Appropriations ___-^ 
Research, development, test, and evaluation 

Shipbuilding and conversion ._____ 
Mliitary construction 

Total 

FY 1983 
base-year Then-year 

$72 3 $79 5 
13,770 1 16,308 3 

4165 490 2 
$14,258.9 $16,878-O 

The submarine Selected Acquisition Report includes $1,619 3 million for 
nuclear propulsion costs. However, each Report states that research and 
development costs incurred by the Department of Energy cannot be 
quantified. Further, the costs of Department of Energy supplied war- 
heads are not included Additionally, each report excludes costs that are 
not unique to the respective programs or are not considered acquisition 
related 
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Schedule MIlestone II (full-scale engineering development) was approved by DOD 

m October 1983 and included approval for imtlal production to meet a 
December 1989 u-&la1 operational capability 

The milestone IIIA (mltlal production) review was held on March 18, 
1987 The first development flight test was successfully launched as 
scheduled from a flat pad at Cape Canaveral on January 15, 1987, the 
second was successfully launched on March 17 Incremental funding for 
production was provided m fiscal years 1986 and 1987 approprlatlons 
Milestone IIIR review 1s scheduled for October 1987 

The Strategic System Program Office is confident that the December 
1989 uutlal operational capability date will be accomphshed However, 
there may be less than a fuI1 load of mlsslles due to fiscal year 1985 
deferral of 24 missiles from mltlal production to the end of the program 
The deferral resulted from DOD and Navy fund aaustments to comply 
with Gramm Rudmann Hollings and other department and budget 
adJustments. 

Performance Operational testing of the D-5 system is planned near the mltlal opera- 
tional capability date. Testing will be conducted by the fleet and unified 
commanders under the management of the Strategic System Program 
Office The Navy’s Operational Test and Evaluation Force (independent 
tester) will participate by (1) provldmg comment to the Chief of Naval 
Operations on the draft integrated test plan, (2) reviewing reports of 
tests conducted and provldmg the Chief of Naval Operations an mdepen- 
dent assessment, (3) observing demonstration and shakedown opera- 
tions and test firmgs, and (4) providing assessments of development test 
results and progress 

The test and evaluation master plan was revised to state that reahzatlon 
of accuracy ObJectives is a key area of technological and engmeermg 
risk. However, system accuracy cannot be fully measured until comple- 
tlon of the performance evaluation program m 1989. The missile devel- 
opment flight test program of 30 tests began on January 15, 1987, with 
a successful launch from a flat pad at Cape Canaveral into calibrated 
impact areas, i Specific performance data of mteractive subsystems 1s 
being analyzed for conformance with desired results for both tests 
Eighteen addrtlonal pad-Iaunched development mlssrles will be tested 

‘A second develnpment fhght \I& made on MarLh 17 
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prior to the start of testing 10 submarine-launched performance evalua- 
tion missiles. 

The performance evaluation missiles will also be flown to test produc- 
tion-type equipment. The missiles will be flown from SSBN 734 (the first 
with Trident II capability) begmnmg in March 1989 to demonstrate 
underwater launch capability and to evaluate weapon system perform- 
ance. The development testrng program will not be completed until 
August 1989. The first demonstration and shakedown operational mis- 
sile test flight is also scheduled for August 1989 The Strategic System 
Program Office continues to estimate the mitral operational capability m 
December 1989. 

- 

Other Issues 

System Alternatives The Congressional Budget Office reported” m July 1986 alternatives to 
the D-5 system: (1) cancel plan to backfit Trident submarmes with D-5 
system, (2) reduce and delay procurement of D-5s, and (3) cancel the 
D-5 program The Congressional Budget Office drd not support any 
course of action with a recommendation 

F’undmg Adequacy The Strategic System Program Office stated that congressional funding 
has been adequate However, departmental cuts in fiscal year 1985 
caused a deferral of 24 D-5 missiles to the end of production, 

Compliance With Review 
Procedures 

The Strategic System Program Office has comphed with prescribed mile- 
stone review procedures 

Relevant Products Trident II System: Status and Reportmg (GAO/NSIAD-84-86, May 15, 
1984). In this report, GAO recommended that the DOD establish the 
number of missiles and submarines to be acquired so that the eventual 
cost could be more clearly forecasted 

2Tndent II Mlssdes Cap&m, Costs, and Alternabves, A Spcclal Study, July I986 
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Fiscal Year 1989 
Submarine Combat 
System 

The Navy’s Fiscal Year 1989 Submarine Combat System (Fy89cs) IS to 
provide advanced sonar and combat control capabllltles for the new 
SSN-21 Seawolf class attack submarines. The system evolved from the 
Submarine Advanced Combat System3 (SUBACS), mltiated in 1980 as a 
single phase program for mstallatlon into the SSN-688 class submarines 
authorized m fiscal year 1989. In October 1983 the program schedule 
was accelerated by 6 years and subdivided into three phases-SUBACS 
Basic, SUBACS A, and SLTRACS B. Because of technical problems, the SUBACS 
Basic program was restructured twice, m 1984 and again m 1985, and is 
currently known as the AN/BSY-1 Combat System. The SUBACS A and 
SUBACS B programs were combmed and renamed the FY89CS. 

We believe that the Navy’s ability to dehver full-up4 systems to the ship- 
yard and on schedule 1s a high risk because of the large quantity and 
cost for new software required and the potential for program slippage 
The adequacy of program fundmg will not be known until the contrac- 
tors submit their system design and cost proposals for full-scale devel- 
opment in July 1987 

Description The Fysgcs 1s a computer-alded detection, classification, and tracking 
system with two maJor subsystems-acoustics (sensors) and combat 
control (fire control and weapons launch) Using a wide aperture array5 
and enhanced information management, the FY89CS is expected to pro- 
vide improved response times, operability, and firepower capabllltles 
needed for the new SSN-21 Seawolf class attack submarme to counter 
the increased Soviet anti-submarine warfare threat. 

The Navy 1s plannmg to provide SSN-21 and SSN-688 class submarines 
(authorized m fiscal year 1989 and beyond) with wide aperture array 
capablhty Although the combat system design 1s not yet finalized, the 
system 1s expected to consist of some exlstmg AN/BSY-1 hardware and 
software, and new ETy8scs components Currently, the Fysgcs 1s In the 
design definition phase of development. The International Business 
Machine (IBM) Corporation and the Radio Corporation of America 

7SCBACS detects, &s~ittes, trar ks dnd destroys enemy targets 

‘A system that provides d full rqq’ of functions and processors, and meets performance 
requwments 

“Wide aperture array IS d passwe sensor that will be mounted on the hull of SSN-21 and SSN-688 
submarmes It will provide enhanced capablhhes over previous systems by deternumng the locations 
of targets faster and by prowdmg more accurate target range and target motion analysis 
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(RCA) are the contractors for this phase and are also competing for the 
Fy89cs full-scale development contract. 

cost As of June 1986, the Navy estimated total acquisition costs to be about 
$7.3 billion-$1.6 billion for research, development, testing, and evalua- 
tion and $5.7 billion for procurement At the June 1986 milestone I 
design defmition, the Navy estimated total research, development, test, 
and evaluation costs to be about $1.6 billion. We beheve that this esti- 
mate may be understated. The FY89cs program office, in preparation for 
the mllestone I decision, estimated software development costs to be 
$313 mllhon, based on a total of 4 2 million hnes of software In March 
1987, the Fysgcs deputy program manager mformed us that of the 4 2 
million lines needed to implement the program, 2 5 million lines would 
have to be newly developed. The remammg 1.7 million lines will be 
retained and/or modified from previous combat systems (By compar- 
ison, the initial software requirement estimates for the original SUBACS 

Basic program totaled 3.3 million lines-l 4 milhon to be newly devel- 
oped and 1.9 million retained from previous combat systems ) The Naval 
Underwater System Center, the technical direction agent for the FY89CS 

program, estimated that it would cost about $300 to develop, fully docu- 
ment, and test one line of software 

Based on the estimate of 2.5 mrlllon new lines, the cost for the new soft- 
ware could be about $750 mrllron. The Center’s cost estimates are based 
on its experiences with previous combat system programs. The Navy 
and DOD estimate that it costs between $100 and $150 to write only one 
new line of software Because of the differences m cost estimates 
between the Center and DOD, we contacted an IBM official on March 26, 
1987, to determine rf the corporation could estimate the cost to develop, 
fully document, and test one new line of software The official could not 
provide an estimate because such costs vary according to system 
requirements and other factors such as the number of computers and 
processors. However, the exact amount of new or modified software 
required to implement the Fy89cs program will not be known until the 
contractors submit system proposals for full-scale development m July 
1987. 

In fiscal year 1987, the Navy requested $113 5 milhon for the Fyascs 
program, and $5 1 mrlbon for the wide aperture array advanced devel- 
opment model Appropriations amounted to $81.8 million for the combat 
system, or $31 7 mllhon less than requested The Navy received $3 8 
milhon for the wide aperture array program, or $1 3 m&on less than 
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requested. The $1.3 million was not restored to the program, resulting m 
a reduction ln the program testing The program manager said that m 
December 1986, the Chief of Naval Operations directed the Navy to 
restore $31 7 million for the FY89CS to the maximum extent possible We 
were recently advrsed that the program office reduced the $31 7 mllhon 
by $3.2 mllhon by borrowmg hardware from other combat system pro- 
grams Currently, the program office has recerved $16 5 millron with 
another $3 3 million expected within weeks. The program office expects 
the remaining $8.7 million m June 1987 We have not yet verified this 
new mformatlon or determined from which other programs the funds 
~111 be obtained. 

The fiscal year 1987 budget request estimated total procurement costs 
at about $5.7 bllhon. This estimate mcludes the costs of 28 combat sys- 
tems, all spares, trainers, and shore sites (It also includes eight wide 
aperture arrays to be installed on SSN-688 class submarmes authorized 
m fiscal year 1989 and beyond.) 

Although DOD has reviewed and validated these estimates, we wrll not 
know how accurate they are until the Navy evaluates the contractors’ 
system proposals 

Schedule RCA and IBM were awarded contracts m January and March 1986, 
respectively, for the system design definition phase. The Navy orlgmally 
planned to issue a request for system proposals by the end of January 
1987; however, it was not issued untrl February 18, 1987 The proposal 
IS for development hardware, one weapons launch trainer, and one basrc 
operator trainer. Options are also included for three combat systems, 
one maintenance trainer, one land-based engmeermg system, and six 
wide aperture arrays for SSN-688 class submarines authorized m fiscal 
years 1989 through 1991 Proposals are due to the Xavy m July 1987 
The Navy, m January 1988, plans to award a fixed price, full-scale 
development and limited productron contract to either IBM or RCA The 
contractor selected (leader) will perform most of the full-scale develop- 
ment and limited productron effort The contractor not selected (fol- 
lower) will perform at least 15 percent of the work. System mtegratron 
testing of FY89CS acoustics and combat control hardware and software 1s 
scheduled to begin in October 1991 and end m November 1993. The first 
combat system 1s scheduled for dellvery to a shipyard m November 
1993. The first SSN-21 is scheduled for delivery m November 1994 The 
Navy plans to have two companies again compete for the fiscal year 
1992 procurement of the PYFECS program 
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