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COMPTROLLER GENERAL OF THE UNITED STATES
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To the President of the Senate and the
Speaker of the House of Representatives

This report summarizes 21 major weapon system reports
we issued during January and February 1980. Our purpose
is to focus attention on the principal issues that we
found to be common among several weapon programs. The
report also serves as a guick reference to all our major
acquisition work during the past 12 months.

For the past several years, we have reported annually
to the Congress on selected major weapon systems to provide
information on programs for which funding is requested.

We hope this consolidated report will be useful in your
deliberations.

We are sending copies of this report to the Director,
Office of Management and Budget, and the Secretary o

Defense.
Zwss (1

Comptroller General
of the United States
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SYNOPSIS

The Department of Defense (DOD) plans to spend several
hundred billion dollars during the next few years to acquire
and modernize its major weapon systems, and the Congress
must decide annually upon the necessary level of funding.

The issues disclosed each year about these weapon programs
may affect the amount of funds the Congress wishes to author-
ize and appropriate.

We conduct annual reviews of selected weapon systems to
provide the Congress with information on program issues and
problems. Our work during 1979 culminated in 21 reports
issued to the Congress, committee chairmen, and the Secretary
of Defense during January and February 1980. The issues
identified in our reports are grouped into 17 categories.

As shown in the chart on page 2, about 59 percent of these
issues would have a direct impact upon the weapon system's
mission effectiveness—~-~that is, how well the weapon could

be expected to accomplish its intended purpose when threat-
ened by a major hostile force. The remaining 41 percent

are program acguisition issues requiring management decisions
or improvements.

Our 21 reviews were initiated independently of each
other, so we did not have any preconceived notions as to
what issues should be studied in depth. Therefore, the issues
identified in the chart are not intended to represent all
of the problems or guestions associated with the weapon pro-
grams reviewed. Nor do we consider all the issue categories
to be independent of each other because some of the categories
are very closely related. The chart merely combines the
issues we found and reported on and focuses on what we con-
sider to be more important. Each issue may become more or
less serious over time depending upon how DOD chooses to
address it,

DESCRIPTION OF ISSUES

As shown in the chart, the majority of issues affecting
the weapon systems' mission effectiveness are concerned with
operational or performance limitations, survivability or
vulnerability, availability, requirements, and reliability.

A weapon system's operational or performance limitations
are inhibiting conditions based upon the threat environment
in which the system is expected to operate and the capabili-
ties designed into the system. 1In some cases, DOD testing
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and analysis has shown that weapon systems or subsystems
are not meeting their originally established performance
goals. In other cases, threat information indicates that
enemy capabilities have been vr will be enhanced to a point
that questions the ability of some U.S. weapons to conduct
successful operations. Examples of weapon limitations

we found include insufficient range, increased weight,
limited space, inadequate armament, and lack of self-
protection and adverse weather capabilities. We also found
that enemy countermeasures would likely create limitations
on Some weapons.,

The survivability or vulnerability issue refers to the
guestionable ability of & system or subsystem to avoid or
reasonably withstand a hostile environment without suffering
definite impairment or degradation in carrying out its
assigned mission. It presumes an enemy could inflict damage
and, therefore, reduce the system's fighting capability.
Examples that cause this survivability or vulnerability
condition include fragile equipment designed into the weapon,
exposure in unsafe areas without adequate threat detection
or resistance capabilities, lack of armament for self-defense,
and inadequate concealment strategy.

A weapon system's avallability is the degree in which
it is in an operational state of readiness to perform its
mission and, therefore, capable of being committed to battle
at any time, Some of the weapon systems we reviewed were
not expected to have adeguate subsystems or related support-
ing systems in a timely manner to be able to operate with
the primary system. Other systems showed potentially
deficient readiness characteristics because the availability
of basic delivery platforms or vehicles was questionable.
One individual system wag not expected to achieve its
availability goal because the service was experiencing a
broader problem--an inadequate logistic systemn.

Operational reguirements for weapon systems are
characteristics that are deemed necessary to fulfill
a needed defense capability. They are usually specified
well before initiating development work, but are freguently
modified during development. In some cases, the precise
role of the weapon system is an issue resulting in uncertainty
as to the capabilities proposed for the weapons. 1In other
cases, some of the requirements proposed for a few of the
weapon systems where their roles were not an issue were
guestionable or not firmiy established.

The reliability of
is usually expressed as

a system and its component parts
a goal to achieve to ensure that the



system will perform its intended function for a specified
period of time under certain stated conditions. In a

few cases, the weapon systems we reviewed either failed
to meet the reliability goals during testing or indicated

a potential for reliability problems.

Force mix requiremen refers to the appropriate combi-
nation of weapons needed to effectively achleve the mission
or desired end purpose. We found examples cof this feorce
mix i%sue, wherein we questioned the basis of proposals,
disclosed the lack of long-range plans, and reported on

the unuertalnLlas in egtablishing quxntl*xewm

We identified one issue concerned with force capabilities
where the effectiveness of a combination of weapon systems is
being depbated within DOD. In another case, the operational
utility ﬂf one unigquely designed system versus a conventional
design was the gubject of much controversy.

The chart on page 2 also shows that most of the issues
affecting program acquisition fall into the categories of
affordability, reporting incomplete dsta, program concurrency,
adequacy of testing, cost effectiveness, and program manage-
ment .

Affordability has become a major issue associated with
all major weapon systems. It gamequiy applies to exceedingly
high~cost programs that tend to disrupt the procurement
expectations for other programs and result in compromises
between military reguirements and the avallability of funds.
It leads to uneconomical rates of production and stress
on the defense budget.

Regarding data reporting, we disclosed that on DOD's
Selected Acguisgition Reports the full costs of some programs
were not being reported: performance data may be misleading;
and in one case there was no u@i@”t@d Acguisition Report
at all, which limited the program's Vlglb$xltym

Program concurrency has been a persistent issue for
several years with various weapon programsg. Concurrency
refers to production befcre development is complete and the
system is approved for service WHe, Experience has shown
that this management approach can equﬂwf1v increase the
risk in a program to an umacwapﬁablm degree, often leads
to higher costs and lower performance, and is generally
zndesirable in the absence of an overriding immediate
military reqguirement. We emphasized this issue in 4 of
our Z1 reports.




During weapon system development, the adequacy of testing
is c¢ritical to assess and reduce program acquisition risks and
to evaluate cperational effectiveness and sultability. The
purpose of testing is to minimize uncertainties that could
adversely affect system effectiveness, cost, or availlability
for deployment. We found examples of testing not being

comprehensive, rigorous, and complete.

Cost~effectiveness analysis is an attempt to determine
among alternatives which option will be the most effective
for the least cost. We reported on three systems where
cost-effectiveness issues were unresolved and inconclusive
and where studies contained guestionable assumptions.

We emphasized a need for better program management
in three of ocur reports. The issues involved a lack of
sufficient qualified personnel and the necessity for higher
level and formal management attention.

Deployment strategy is an issue in two of our reports.
Essentially, the questions involve the placement ¢f ground-
based missiles and the means of accomplishing it.

Because of DOD management actions or indecision, there
appears to be a lack of system urgency in two of the
programs we reviewed. We have recommended that the Secretary
of pDefense resolve these matters.

Most weapon svstems encounter some technical risks or
problems during their development phase. We emphasized this
situation cn two programs. As system development proceeds,
it is necessary to periodically reassess the seriousness
of these technical concerns.

The remainder of this report contains the summaries
of our 21 reports issued easrlier this year. Chapter 2
includes four report summaries on Army weapon programs.
Chapter 3 contains seven summaries of Navy programs.
Chapter 4 includes Rir Force programs in five report
summaries. Chapter 5 consists of five summaries on

programs being jointly develcoped by the Navy and Air Force.

Appendix I lists all of the remaining reports issued

on our civil and military acquisitions and related work

during the past 1Z months.




CHAPTER 2

ARMY PROGRAMES



XMI TANK'S RELIABILITY

15 STILL UNCERTAIN

Although preduction of the Army's first incre-
ment of 110 XMl tanks has begun, the tank's re-
liability is still to be proven. Serious

doubts remain about the performance of the XMl's
turbine engine. Recent tests of the tank,

which the Army has often called potentially the
finest in the world, revealed many incidences

of engine power losses and even some total
aborts. The engine has yet to meet its relia-
bility goals. A panel convened by the Secre-
tary of Defense in 1979 to evaluate the engine's
performance recommended additional engine test-
ing. These tests are continuing.

Last February the tank was achieving only 145
mean miles between failures in opsrational

and develcopment testing. This compared un-
favorably with ths 272 mean mile goal the Army
had hoped to reach in the short time remaining
until the conclusion ¢f those tests in Septem-
ber.

The most serious problems reported by the

Army test agencies concernad the tank's relia-
bility and durability. Included were the more
prevalent mobility failures, those affecting
the tank's movemsnt. HWeonmobilirty failures,
such as the inability to fully rotate the
tank's turret, were also cit as problems.

Additional mobility itests were conducted at
Fort Enox from June Lo Octobesr 1979, Accord-
ing to the Army, mmﬂifw cations Lo “h@ tank

allowed it to achieve 7259 mean miles between
failures in those teshs.

Although the egcore of 299 indicates that the

XMI is overcoming many of its earlier prob-

lems, it may not be an accurate measure of

the tank’s progress. The Fort Enox tests were
neither as comprehensive nor as rigorous as

the operational and devalopment ones, whose

soores were either discarded or vefined in

the Army's latest svaluabtion.

PSAD-B0-20
1=10-80

=4



Also, to some extent, the improved performance
at Fort Knox is attributable to extraordinary
maintenance actions taken to keep the testing
on schedule.

The Fort Knox tests provided the opportunity
to assess contractor modifications made be-
cause of earlier failures in the XMl's mobil-
ity. The principal problems in those tests
were the XM1l's tendency to freguently throw
its track \in certain soil conditions, inges-
tion of dirt intc the engine damaging its in-
ternal parts, clogged fuel filters, malfunc~
tions in the fuel and water separator, and
fuel pump failures which cut the supply of
fuel to the engine causing it to stop. Few
incidences of track throwing or damaging dirt
ingestion occurred in the testing at Fort
Knox.

Because ¢f the uncertainty of the tank's
performance with the turbine engine, members
of the Congress have suggested on several
occasions that the Army develop a backup
diesel engine. If this were to be done, it
would have to be tested in the same manner
as the turbine. Switching to a diesel could
possibly delay fielding the tank. Howesver,
if reliability and durability problems con-
tinue to plague the tank when operating with
the turbkine engine, the diesel would seem to
offer the better alternative.

The Army., however, shows no enthusiasm for
pursuing this alternative, maintaining that
the turbine has proven its reliability. The
Secretary of Defense is reconvening the panel
early in 1980 to further assess the engine’s
performance and reliability.

Although recent tests indicate that the XML

has made consistent progress, its performance
should be tempered with the realization that
the many corrective modifications made to the
tank in the past year are still to be tested

in a combat environment., The tank's pctential
performance on the battlefield cannct be judged
until the XMl has demonstrated its reliability



and maintainability in the next phase of opera-
tional and development testing. Until then it
seems advisable for the tank's procurement to
continue at a low rate.

RECOMMENDATIONS

The Congress should limit the further procure-
ment of the XMl to a low rate until the Army
demonstrates conclusively that it has achieved
acceptable levels of reliability, maintainabil-
ity, and durability.

The Secretary of Defense should initiate a
full-scale diesel engine development program
for the XM1 if the panel’'s evaluation report
expresses sufficient reservations about the
turbine engine’s test results to render the
XMl's performance with that engine uncertain,.

AGENCY COMMENTS

This report was discussed with Department of
Defense officials responsible for the XMI
program. PRepresentatives of the Department
of the Army whe were present were confident
that the turbine engine would eventually
achleve its reliability and durability goals
and that a backup diesel engine pxwgr%m‘WHs
unnecessary .




CURRENT DIFFICULTIES IN EFPFECTIVELY

DEPLOYING MULTIPLE LAUNCH ROCKET

SYSTEM RENDER FPROGRAM'S CONCURRENCY

GUESTIONABLE

The Army's Multiple Launch Rocket System (MLRS) 1/ is
being developed as an addition to the field artillery's
weaponry used in the fire support mission. Its principal
mission will be the counterfire role when it will be attack-
ing the enemy's artillery positions, especially during surge
periods 2/ when other fire support systems are heavily engaged.

MLRS will be mounted on a derivative of the new XM2
infantry fighting vehicle. Its principal feature will be

its anticipated quick reaction once the target is located.
deliver scatterable mines and fire-guided munitions.

In our view, three issues of major importance should
be considered in making future program decisions, Pirst,
the Army may seek approval for MLRS to enter limited pro-
duction before it is fully tested. Second, several systems
on which MLRS depends for target information will either
not be available or will not have bDeen tested with MLRS
when MLR3 1s scheduled for deployment. Finally, the
program will likely involve considerably more expenditures
than its current 54 billion cost estimate indicates because
of MLRS' extensive support reguirements.

CONCURRENCY

The Army began developing MLRS early in 1977 and is
following a compressed schedule in an effort to meel the
specified deployment date. To do so, the Rrmy has bulit a
considerable amount of concurrency into the program. A
decision i3 to be made in May L1980 on whether to begin

1/The weapon system's name was changed from General Support
Rocket System to Multiple Launch Rocket System on Nov. 16,
1979,

which the number of critical targets acguired far exceeds
the number that avallable cannon artillery are capaole of
attacking.




sow-rate production (with development continuing
concurrently) or to defer production and continuve further
full-scale engineering development., The decision will
depend on how much progr MLES will bhave made in if"
development as demonstrated sLing up to that point.

1 in te

Because of the planned concurrency, results of several
tests will not be avallable until after the May 1980
program decision. The most important of these ig MLRS'
integrated testing with sceme of its assocliated components
and target informaticn systems.

DEPENDENCE ON QTHER BYSTEMS

MLRE could dramatically increase the field artillery's
firepower. However, MLES will depend on other systems to
provide it with target informazion. Nonew of these has vat
been tested with MLRS. Of several new target acguisition
systems being considered, only one, Pirefinder, is expected
to be available when MLRS i3 to pegin its deployment. This
will limit MLRS' contribution in the counterfire role.

The Army's two auvtomated fire direction systems will be
used to assign target information to MLRS. One, the Tactical
Fire Direction Center {(TACFIRE), was terminated after about
50 percent of the prograwed units were procured because
the Congress opposed the Army's continuing to buy equipment
employing obsolete *ethﬂminqy The second, the Battery
Computer System, axymvamnOWU serious pr0b1em¢ during opsra-
tional and deveiopmuna testing, and the unique software
compatible with MLES is 31 to be developed,

MLRS I8 A COSTLY SYSTEM

MLAES will be an expeansive ad 1&1 xn to the Army’'s inven-—
tory of fire support weapong, 1 Y am%dlwitﬁﬁﬂ comes at a
time when the Army faces a vexing dffardabi ity prMblwm
because other important majoy weapon systems are beginning or
approaching initiatl prmdufhﬁ"p The Army plans to buy 173
rocker launcher systems SE 137 rockets at a cost of

$4 billion. Costs could 9o &uﬂilﬁﬁTﬁbjd higher,

srodected considerably more than
to be needed. Fach rockebt will
1f surge conditions develop as

nay be totally expended within

‘ %ian of MLRS could result
7t quxrwﬂpn %, such as
1 wgloaw in Europe and

vt wersonnel. The Armv is

Ssome Army studies
the programed 362,832
cost an satimated %4.,50
ipated, this quar
short pax’Jd '
in a significant increas
aking available additional
involving additional Army sSu




also developing plans which would increase the number of
MLRSs to be acquired.

CONCLUSIONS

Regardless of when MLRS is introcduced into the inven-
torv, the cost it will add to the Army’s budget, in terms of
procurement and support, is so formidable that ways should
be found to lessen its cost impact. A partial sclution
might be to trade-off some less vital systems in the force
structure that the Army plang to procure in corder to offset
the cost of adding MLRS., This would also reduce some of the
burden MLRS will place on the Army's logistics system since
it would permit diverting funds for procuring ammunition
and support from those systems to MLRS.

Since it is scheduled to be deployed before the deploy-
ment of several target acguisition systems and command,
control, and communications systems with which 1t will
operate, we see no need for the concurrent development
and production.

Taking all these together--the testing still to come,
the likelihocd that the system's full potential will not
be realized in the early vears of its deployment, and the
fact that several major Army programs are vying for
procurement funds simultaneously--it would appear to be in the
army's interest for the MLRS acguisition to follow the more
conservative approach of further proving the system before
production.

RECOMMENDATIONS

The Secretary of Defense should

~~yequire the Army to adequately demonstrate the satis-
factory performance of MLRS with assoclated target
acquisition and command, control, and communications
systems before approving its production and

--direct the Army to identify other less vital systems
in the force structure it plans to procure that
might be deleted or deferred in order to lessen the
impact on the Army's budget that will result from
the introduction of MLRS inte the inventory.

AGENCY COMMENTS

In discussing this report with Army officials, they
said that the contribution MLES could make to the battle
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in the counterfire role alone was s0 significant that they

could see no reason for requiring further demonstration of

MLRS' performance beyond what it now has scheduled prior

to the production decisicn. They also believe Firefinder's
testing with other artillery systems has created sufficient
confidence that it will work effectively with MLRS.

Officials in the Office of the Secretary of Defense
were more guarded in their assessment of the program. They
are concerned about the concurrency and believe further
testing may be needed before MLRS' reliability is suffi-
ciliently proven to support a production decision.

Howewver, concerning our first recommendation, both
Army and Defense cofficials countend that they should
not delay MLRS' beginning production simply because it
will not have been tested with any of the associated
systems now in development. They point to the target
acquisition systems that are already deployed which can
be used with MLRS.

In our opinion, these systems, because of their
limitations, fall short of meeting the sophisticated
needs of MLRS. They depend almost totally on manual
operation and consequently cannot be linked up with
TACFIRE. Their target identification capability is
imprecise, and their response time is slow. Therefore,
the value to be gained from earlier deployment of MLRS
with these target acquisition systems is guestionable.

Army officials agreed with our second recommendation
and said that force structure trade~offs involving
equipment and other elements are in fact now being studied.



INHERENT RISK IN THE ARMY'S ACQUISITION

STRATEGY DEMANDS PARTICULAR CAUTION IN

EVALUATING THE DIVISION AIR DEFENSE GUN

SYSTEM'S PRODUCTION READINESS

The Army is developing the Division Air Defense Gun
System {DIVAD) to fill a perceived air defense void in the
forward area. DIVAD is intended to replace the Vulcan gun
and some Chaparval missile systems in each divisional air
defense battalion. it will be used to engage helicopters and
high~performance, fized-wing aircraft.

The Army estimates the program cost for the acguisition
of 618 LIVADs at $3.3 billion. For fiscal year 1981, the
Army's budget included about $383 million to continue research
and development; procure 42 DIVADs, spare parts, and ammuni-
tion: and establish production facilities for DIVAD and asso-
ciated ammunition.

UNIQUE ACQUISITION STRATEGY

DIVAD is being procured under a compressed schedule in
the expectation that it will reduce the cost and time to
field the new system. Two competing contractors, Ford Aero-~
space and Communications Corporation and General Dynamics
Corporation, are =ach developing two prototype systems.
Subsystems developed for already existing weapons systens,
including scome of European origin, are being integrated into
the new system. An M4B8AS tank chassis furnished by the Army
is the carvier vehicle.

After completing 29 months of development, the competing
prototypes are to undergo 40 days of combined development and
operational testing in the summer of 1980. The results of
the combined test, together with an evaluation of the contrac-
tors' propesals, will be used to select a DIVAD prototype and
make the production decision in Qctober 1980,

Engineering development of the winning prototype is to
continue for about 2 years following the production decision.
During this time the contractor will effect the technology
transfer of the foreign gun and ammunition, looking towards
their possible production in the United States. The Army
anticipates no significant problems in transferring the
technology since the Buropean gun and ammunition have been
in producticn for some Lime.,
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The Army's acquisition strategy, known as "skunk-works,
hands~-off, " provides for very minimal Government management
and surveillance over the contractors during the 29-month
development period. The Army’'s monitoring of contractor
progress is limited to 2~day quarterly meetings at each
contractor's location and a review of thely reports. The
Army hopes that this limited surveillance, coupled with a
short test program and concurrent initizal production, will
permit earlier fielding of the first DIVAD units.

A Jjudgment at thig time as to the correctness of the
application of the hands-off policy to the DIVAD program
would be premature. Any conclusions must awalt the comple-
tion of testing when the prototypes will have been demon-
strated and a comparison can be made with the Army's reguire-
ments. The program does have the advantage of considerable
reliance on existing components. In this sense, there 1is
less uncertainty than in programs involwving congliderable
new technology. At the same time the Army is aware of
certain risks that remain, not the least of which 1s the
high degree of concurrency.

LIMITED TESTING BEFORE PRODUCTICON

Some important development testing, including durability
tests, will not ke addressed until after the production con-
ctract is awarded.

Several critical evaluations of DIVAD's operstional
performance and supportability, including its maintainability,

will also be limited or not made at all.

DIVAD prototypes are concerned because L1l
the limited number of fire units on hand

production readiness.

The Army 1is providing 6 months for corve ive action
testing by the winning contractor starting immediately after
the award of the production contract. Foli i g, the
Army will perform a 2-month check test to 7 that the
contractor has corrected whatever deficisncies were identi-
fied during the testing.




SOME DEGRADATION MAY OCCUR
IN BATTLEFIELD ENVIRONMENT

While the Army anticipates a considerable improvement
over Vulcan, DIVAD may experience some degradation in certain
battlefield conditions, particularly when operating in its
radar node,

Although both contractors are using existing radar
systems as the basis for their DIVAD prototypes, modifica-
tions to these systems and fabrication of new components
are necessary in order for the radar to be compatible
with the air defense role. The ability of DIVAD's acquisi-
tion and track radar to meet the required performance param-
eters 1is not yet known. The Army considers this critically
important and a technical risk.

An Army cost and operational effectiveness study shows
that in certain electronic countermeasure environments, the
DIVAD acguisition radar's range will be reduced.

CONCLUSION

The Army's strategy provides for considerable concur-
rency. Only about half of the scheduled engineering
development period will have expired when the Army plans to
begin production., Information availeble at that time will
not include critical data on either candidate’'s durability
and maintainability. These are central to the successful
deployment of any weapon system. We believe it would be
consistent with the Army's concern for maintaining a highly
competitive environment in this program to evaluate both
competing candidates in these two wvery critical areas.

The Army also appears to be running a high risk in
deferring other tests which its own test and evaluation
agencies feel are critical to their assessments of DIVAD.
We believe it would be appropriate that the Army review
the current test plan to determine which of the deferred
tests, in addition to the durability and malntainability
tests, should be added bhefore the production decision.

The Army is reluctant to make any changes in its plans
which might delay the program. The Army believes this would
interfere drastically with its carefully planned acquisition
stratecy and hamper itg abillity to evaluate the strategy
for use in other gselected programs, The Army also cites the
additional cost that would arise from the need to maintain a
second contractor longer than anticipated.
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We believe, however, that the Army's concerns do not
outweigh the benefiteg of obtaining more critical data about
DIVAD through further testing and evaluation before its pro-
duction begins., Without this additicnal effort, the Army
would lack information which could be crucial to its deci-
sionmaking. iIn turn, the Congress should have thigs infor-
mation before it is reqguired to make a decision on
whether to begin funding what will ultimately be & multi-
billion dollar program.

RECOMMENDATIONS

The Secretary of Defense should

-~gontinue competition for DIVAD until both prototypes
have undergone tests for durability and maintaina-
bility and

~-approve production of DIVAD only after the selected
prototype has demonstrated through adequate testing
and evaluation its readiness to proceed intc produc-
tion.

The Congress should withhold procurement funds for DIVAD
until the weapon has demonstrated its readiness for production.

AGENCY COMMENTS

A draft of this report was reviewed by agency officlals
associated with management of the program, and thelr com-
ments have been incorporated as appropriate.



CONCERNS ABOUT ARMY'S

FANTRY

PIGHETING VEHICLE

As part of cur annual examinations of selected m&]or
weapon system aoguisitions, we have reviewed the Army's
Fighting Vehicle Systems Program. Prﬁnaxlly, mur review
focused on the Infantrv Fighting Vehicle's {IFV's) perform-
ance in operational and development testing. The test re-
sults were used as a baslis for e Defense Systems Acquisie-
tion Review Council's recommending approval Of the start
of production in January 1980,

i
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wleo merits considering the

h-low mizx with IFYV within
1 lion 1f the ML13's firepower
1 othe Army’'s Training and
koo retain some M113 vehicles in
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IFV's TEST SCORES EXCERD
ARMY "5 RELIABILITY GOBLE

The mean miles betwasen fallures, as scored by the army,
show steady growth in twfa% “yﬁﬁem reliability. A reliability
score as of December &, L¢ shmwmd that 260 mean miles ba-
tween faillures was 2 > This f“liﬂﬂ¢1ltﬁ measuramant
exceads the operatlional aaﬂ vaﬁlupmemn testing goals of
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Several problems surfaced dmmmag testing, but most have
‘ iy been corvected. Further corrections to rectify
probplems will continue throughout development testing.
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Since the tactical use of IFV would reqguire its moving
into areas where it could come under attack from machine guns
and artillery weapons, the criticality of the vulnerability
tests 1s self-evident.

IFV'S SPACE LIMITATIONS MAY IMPEDE MECHANIZED
INFANTRY SQUAD'S EFFECTIVENESS

A 1978 study by the Army Training and Doctrine Command's
Infantry School indicates that the proposed dismounting of six
infantry men may be insufficient for accomplishing the mecha-
nized infantry's mission. Conseguently, the Army is consi-
dering either enlarging the infantry squad or increasing the
number of vehicles in each mechanized infantry unit.

At. one time, an ll-man squad was veing considered for
IFV,. of which 9 would dismount and 2 remain inside. Partly
because of configuration changes to the vehicle which reduced
the interior space, the squad size was reduced to nine.

The Infantry School's study was used in a report on IFV
prepared at your request to consider, among other matters,
possible alternatives to IFV. This is the latest completed
study on squad effectiveness. The study showed the following
levels of enemy kills for a force of IFVs where seven or five
mer:, instead of nine, are able to dismount.

Percent Killed Compared to Case
Where 9 Men Can Dismount

7 men vs. 9 men 5 men vs. 9 men

Enemy vehicle and
weapons
Enemy personnel

19
14

L ot
[ VN

The study assumed that only twe men would remain with
the vehicle. Since the study was made, the Infantry School
has decided that in most situations three men, rather than
two, would remain with the vehicle. 7Thus, the current IFV
squad of nine men would result generally in six men, rather
than seven, dismounting. Its effectiveness would fall between
that of the five and seven men dismounting, as shown above.

If the close-in battle that was war gamed in this study
is typical of situations that IFV will face, then an iancrease
in dismounted capability is desirable, if not mandatory.



bue to the sensitivity of force effectiveness to the
numper of men able to dismount, the Army is considering ways
to accommodate one or two additional men in each IFV. The
army found that with a few minor rearrvangements of stowed
equipment, adeguate floor space exists for two additional
e .

We viewed the interior of an IFV at Fort Carson,
Colorado, and discussed the space problem with several sguad
members. It appeared that with the gear the additional men
would bring aboard and the seats that would have to be in-
stalled for them, conditions inside the vehicle would be in-
tolerably cramped.

In a meeting at the Infantry School, we were tcld the
Army may consider a second alternative of increasing the
number of IFVs per mechanized infantry unit. If the Army
opts for adding vehicles to enhance the dismounted fighting

capability, it wcould appear much more cost effective to con-
sider adding M113s rather than more IFVs for this role, con-
sidering the great disparity in their cost.

SCOPE OF REVIEW

Most of our review was accomplished at the offices of
the Program Manager, Fighting Vehicle Systems. We reviewed
the test plan, procedures, and results with officials of
the Army Test and Evaluation Command and the Army Operational
Test and Evaluation Agency. We also discussed the IFV cost
and operational effectiveness anaylsis results with cofficials
of the Army Training and ctrine Command's Infantry School.

We would appreciate receiving your commants on these
matters within 30 days. Should you desire, we will be pleased
tc discuss this report with you or your staff.

We are sending copies of this letter to the Director,
Office of Management and Budget, and to the Secretary of the
Army. We are also sending copies to the chairmen of the Sen-
ste Committees on Appropriations, Armed Services, and Govern-
tal Affairs and to the chairmen of the House Committees
on Appropriations, Armed Services, and Government Operations.
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CHAPTER 3

NAVY PROGRAMS
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STATUS OF THE NAVY'S AEGIS WEAPON SYSTEM

AND DDG~47 SHIPBUILDING PROGRAM

U.S5. naval surface forces cannot presently counter the
Soviet ability to launch high-intensity, antiship missile
attacks. Because of continued advarncements in technology,
this threat is expected to become more difficult to counter
in the future.

The Aegis weapon system is an advanced antiair warfare
system being developed to provide the Navy with an improved
defense against the air threat in the 1980s. The system is
composed of phased array radars, high-power illuminators to
guide missiles, advanced missile guidance, high-firepower
missile launchers, and a fast reaction command and control
system. To accommodate Aegis, a new class of destroyers—-
DDG-47 1/--is being constructed.

The Aegis system will be more capable than current
antiair warfare systems. Although it is planned to use
the Standard Missile {(SM} (8M-1 and SM-2 missiles), Asgis
is to have a superior capability during heavy jamming. It
is also to have the ability to concurrently intercept
multiple targets.

System improvements planned include replacing the
current MK-26 launchers with a new vertical launcher. This
will provide faster reaction time and also allow more nmissiles
to be stored onboard. The Navy plans to increase the number
of missiles and illuminators available to an Aegis ship
by integrating it with other ships having antiair warfare
systems.

The Aegis weapon system has entered limited production,
and the construction contract for the DDRG~47 lead ship has
been awarded and construction started.

The conventionally powered DDG-47s are currently the
only ships designated as Aegis ships. According to the
approved fiscal year 1980 plan, there will be 16 DDG-47s
at an estimated cost of about $15 killion. Some concerns
and potential problems exist. Foremost are Aegis availability

1/The Navy recently changed the designation of this ship to
'CG-47 . "

23 C~PSAD-80-18
2w28=80

&2 (2




"

£ lems, software reliawility, ship weight, reduced
ant.a

submarine warfare capability, and ship vulnerability.

FUTORE OPERATIONAL AVAILABYLITY PROBLEM

The Navy considers thne ?%tab¢lath §0~percent operational
availability goal as unrealistic and invalid under its current
logistics system. The Navy expects that the actual level of
operational availability will be 43 percent or less, based on
actual fleet logistic system experience. Different logistic
practices now being evaluated by the Navy could increase
coperational availability to the 60~ to 80-percent randge.

SOFTWARE RELIABILITY PROBLEME

Althuuq“ software r@]iabilﬁty problems were experienced
during @Vﬂ]@Qmemt and c¢perational testing, these do not

- to be an issue at thiz time, The software was planned
ate continuously for 5 h¢UKS before failing, but less
50 percent of this goal was achieved during coperational
st conducted in May 1979, Navy officials, however, stated
at thig stage in a development program the software is
satisfactory.

DISPLACEMENT WEIGHT CONCERNS

Displacement welght has obeen and continues to be a con-
v for DDG~47. The displacement weight of the ship is
rently over approved goasls. and the addition of the
1 vertical launcher, more wissiles, and the Light
> Multipurpose ayatem {LAMPSy 711 helicopter wilil
by more than 100 tons.

REDUCED DDG~47 ANTISUBMARINE
WARFARE CAPARTL LY

The DDG-~47 will not have itse plamned full antisubmarine
wartfare capability when it is deploved. Neither the Tactical
Towed Arrav Sonar {(TACTAS) nor the LAMPS 111 helicopter
i yet in production and will not be available until the
follow ships are buiit.

COMBAT INE

RMATION CENTER WULNERABILITY

The ship's combat information i located above
LE i nnj o oA i ; gtructure and is

Ktzml damac
ozmaﬁimm oent
ity will
“he vulner




RECOMMENDATIONS

We recommend that the Secretary of Defense:

--Direct the Navy to develop realistic Aegis weapon
system operational availability gocals. The Navy
should also assess what effect new and more
realistic goals will have on logistical planning

and support.

~-=Closely monitor the Aegis software development
to ensure that satisfactory progress is being
made to field a reliable system that will meet
established operational goals.

~-Closely monitor planned and future DDRG-47
ship changes and their effects on the ship's
displacement welight and vulnerability.

BGENCY COMMENTS

2 draft of this report was reviewed by agency cofficials

associated with the management of the program, and their
comments have been incorporated as appropriate.
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LAMPS helicopters can most effectively meet itse reguirements
from a force mix perspective.

Although LAMPS ME II1 was approved with antiship surveil-
lance and targeting (ASST) as a primary mission, the Mavyy has
now reduced this function to & g@wmmdary mission as a ©ost
savings measure agreed to with the Congress. Also, since the
Navy predicts the LAMPS MK I11 5‘&mﬂmwtex will, at times, he
highly wvulnerable to antiair missiles, 1t is guesticnable
whether the hw}icwgt@r will be able Mm successfully periorm
the ASST mission.

e

Although the Havy statez it iz following Depaciment
of Defense regulations, full cost mt the LAMPES MK 111 pro-
gram is not being reported in the lected Acguisition
Report {SAR). Realistic es maldtﬁmw estimates are not b dng
used, and complete military construction funds for LAMPE
MR III are not included.

There is potential for fugrther LAMPS MK IIT program
cost increases due to additional Navy LAMPS r&muzr@memtu oY
changes in the Army's Black Hawk mmx*maptex PLOCUL @meEl
plans.

pevelopment problems and hardware delivery delays
of several months have been experienced with the LAWMPS
Recovery, Assist, Securing, and Traversing (RAST) System.
Further delayvs or performance grwmlmma could seriously

affect the Navy's installation and testing plans.
RECOMMENDATIONS
In light of the ﬁaﬁ%wwimmg we recommend that the

Secretary of Defense reguire the Navy Los

-~posens and report on its gurrent and future
ASW helicopter Tﬁgm‘”@MﬂmL@ and delineate how
such reguirements will be achievaed, including
an aﬁﬁﬂ%am@nh of how LAMPE WE 1 ﬁ%d LAMPE MR T1%
can most effectively be used from a force mix
standpoint.

-~Determnine how Lhe Havy pla
1 designated ships, in 1z
mWELﬁmntwlﬁ shurtages,
of this p&mm hased on %
capabilitvies,

nE bto equip LAMPE ME
ght of the LAMPS WME I
ﬂ assess the feasibility
helicopter's limited

3’3§




-~Consider including other ASW helicopters currently
in U.S. and North Atlantic Treaty Organization
inventories that could possibly be used in con-
junction with the MR III to achieve reguirements.

--Determine whether the MK III is effective and still
a key weapon in ASST reguirements. If it is, deter-
mine how it can reduce its vulnerability to antiair-
craft systems; if it is not, assess whether antiship
missile systems' performance will be affected.

--Give special management attenticn to the RAST
Landing and Securing System o minimize schedule
slippages and reduce development risks; determine
whether the problems and delays experienced to
date could continue in the producticon phase; and,
if warranted, take appropriate action to assure
successful performance of the landing and
securing system effort,

--Prepare and report to the Congress an accurate
estimate of total LAMPS MY IIT program costs
assocliated with the proagram,

ACCESS TO RECORDS PROBLEMGS

The Navy's LAMPS program manager did not provide us
timely access to an evaluation of the MK III program made bY
an independent contractor. t was over 4 months befecre the
evaluation was provided. This delay hampered our ability
to review how the program is being managed and to follow up
on our previous report on LAMPE.

AGENCY COMMENTS

a4 draft of this report was reviewed by agency cfficials
associated with management of the program, and their comments
have been incorporated as approepriate.



STATUS OF THE NAVY'S FFG-7 CLASS

SHIPBUILDING PROGRAM

The FFPG-7 class gulided missile frigate is a surface
combatant ship designed to supplement planned and existing
egcorts in the protection of underway replenisbhment groups,
amphibinu' forces, and military and nercantile convoys
against subsurface, air, ard surface threats. The FFG-7 is
meant to Qpaxat@ in areas of low to moderate enemy threat,
and its design features and weaponsg systems were chosen
accordingly.

i

Technical rigks associated with the FFG~7 class pic q
were considered low by the Navy and the Department ©f De
fenge. However, several FFG-T c¢lass shipboard systemg appear
to be in need of further study, testing, or improvement.
Specifically:

~-The AN/S83S5-56 sonar has had significant development
and performance problems. Selected under cost and
weight constraints, its submarine detection range
is limited. The AN/8QS-%¢ has been provisionally
approved for service use despite continuad short-
comings regarding torpedco detection reguirements.

~~-Navy efforts te improve FFG-7 olass survivability
by the addition of Kevlar armoring and shock
hardening are continuing.

--The FFG~7 class ships continue to have problems with
the diesel generator system and starting air compres-—
B0TS.

Most of the 24 contracted FFG-7 class ships have not
been or will not be delivered with their full planned
antisubmarine warfare (ASW) and antiaivr warfare (AAW) capa-
bility. These ships are planned to be returned to shipyards
at various times after dwvj for supstantial backfittings
and alterations. Spec:

~=The AN/SQR-19 WNQTA‘ iz still under develophment
and will not | installistion aboard FPG~7

class ships hufuzw the mid-1920s.

~-The Phalanx Close-in Weapon System (CIWS} is not
scheduled for FFG-7 class installation until the
early 1280s,

-
R




e T p “w&nt of the FFG~7's Light Airborne
Multis {LAMPS) Mark-1 (MK I) Eystem

Wi

I mud@; will require major modifications
for 26 Y4 1.5, PFG-7 class ships presently
completed under contract., ME-III is presently
under pment, and is not scheduled for instal-
Tation : class ships befeore the mid-1980s.

~-The ship's fin stabilizer system is still under
devalopmar will be installed on fiscal year
197% cont 2d ships during construction and
packfitted on prior year ships.

to be backfitted include the Satellite
Navigatior stem (SATNAV), intership data link
{EKNW 11y, Single Audio System (SAS), and the
Communications Security System {(C8S).

~= 3t ey

The FPO-7 program funding shown in the Selected
Acquisition Reg {saR) does not include additional equip-
ment or modifications scheduled to be incorporated after
thy delivery. (osts associated with the procurement and

stallation of L 5 ME-TI1/recovery assist, securing,
and traversing (RAST) modifications; stern redesign; and
fin stabili ‘st 26 FPG-7 ships are not required
to be incl . These costs will be paid largely
from Cperabticr Maintenance and Other Procurement funds.
We estimate al costs to the program for presently
planned back modifications will be at least $1
billion--not g the cost of LAMPS MK-III aircraft.
Original ¢ ~onstraints for the FFG-7 program have
been exceeded by nearly 50 percent in constant dellars.
Weight and manning level limitations constraints were also
exceeded,

BN/8QS5-56 sonar and the un-
will limit FFG-7 class frigates
¢y well into the 1980s. ASW
- Al ships may also be affected

uAM?u T and MK-I1II aircraft. In addi-
111 designed ships may have to be back-

The limited i
availabilicy of
to short-
capability of
by ghorudqfﬁ
tion, some L2
fitted to

lerway on some of the AAW weapons
7 to provide area air defense
reat, hut it does not appear that
pefore the mid-1980s.

Improvements
systems uﬁ;ﬁ

against th@
thege will

PEG-
tion of

ciiey of separating the construc-
llow ships by 2 yvears in order
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to minimize development problems appears bo have bpeen very
successful. FFG-7 class construction is presently on or
ahead of schedule, and there are nc¢ cutstanding shipyard
claims.

Our review of the FFG~7 program was iimited by
restricted access to documents and personnel abt the FFG-T
project office.

RECOMMENDATIONS

GAQ recommends that the Secretary of Defense:

-~Consider initiating an effort to improve the
passive torpedo detection capability of the
AN/8QS~56 sonart.

or bhackfiitted
ed o and

~-Bnsure that all systems insta
on the FFG~7 class ships are subjec
meet shock test requirements bhefore
installed on follow ships.

-~Intensify efforts to corrvect d 5
associated with the diesel venerator svahom
and starting air compressors.

~=-Clousely monitor the improvements
to the ASW and area AAW capanili
class ships.

the type
delivery

AGENCY COMMENTS

A draft of
associated with the management of
comments have been incorporatad as
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STATUS OF THE CAPTOR MINE WARFARE PROGRAM

The MK 60 mine, an ancapsulated torpedo (CAPTOR),
iz a deep-moored, antisubmarine mine. It is in limited
production pendlng the outcome of testing to determine
its suitability for service use. In addition to the
testing issue, two other are of critical concern
in the CAPTOR program.

.

~=Will there be @wnuqm CAPTORs to effectively
create barriers at predetermined points?

~-Will ailvcraft and other delivery vehicles be
available for minelaying when needed?

The Navy may need more » than 1t currently
plang to buy. Recent revi POR deployment

rased on experience gained in minefield penetration

tests indicate that under many circumstances a significant
number of mines per wminefield may be preferced and perhaps

reguired.

is oritvical to a
Navy plans to deliver
and aubmarimes, None
however , has mine-
may not be
CAPTOR

e JH'.J(‘D!:MJ -
uiﬂ cr out
mm&t effective

availability of
successtul miniﬂj operation,
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In a prior re pmr"v L/ we expressed concern about
reliability testing. The Havy believes that enough reliabil-
ity testing has been done to denmonstrate that CAPTOR will
function properiy after remaining in the water for extended
pericde., However, becausse data was obtained from long-term
testing of such a small mmmhw‘ of units, we are not as con-
fident as the Navy that the testing produced sufficient
data to project overall syst am reliabllitcy.

CAPTOR's development cost 13 estimated at $130.8
miliion., Procursment cost for 5,7%) mines 18 estimated
to be $1,380.3 miliicn, or $236,000 pev unit.  These
costs are based on currsnt iLnventory obijectives and do
not imalud@ 34 additional units that will be needed
for testing or procurement cost of nearly $150 million
for torpedoes and testing.

We recommend that tone Secretary of Defenses

performance problem can

2y sufficient testing has
Lish in-water reliability
CAPTOR for fulli-scale production.

~Determine whether
be resolved : W
besn done to e
before approving

iy

be azdequate vehicles
zfields when needed and
3uﬁi@nlsh them,

~-Determine i
to whidullﬁm
subsequently mon

~%ake sure that the Novy's planned procurement
of mines will be adequate to provide effective
minellelds when needed.

ol
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THE PROGRAME AND THE ISSUES
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TACTAS program
g lve
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SUPPOLY

Full-scale development
has only recently resgomed
Department ¢f Defense and
analyzed the program from
0f issues and £ind ng
for the program.

SURTALSE

SURTASS is optimized for detecting, Wﬁa%mgiy“
localizing threat submarines at very impq TAnges
SURTASE array will be about a mile mwmxnd &
ship. 1/ SURTASS sensor data will be partially pro
at sea before beinyg transmitied ashore for fuv*nmw
ing, display, and int ‘.“ with underses surve
information from oth 65 The 12 proposed med
T-RG0H ships will be manned wy ”ivili&m crews , and MHavy
personnel will perform detection: Wiasﬂifiﬂ"timmﬂ and,
through correlation with data from other surveillance
sensors, localization functiong at shore-based facilities.
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The Congress appropri
procure the first two T-AG
the Navy solicited techni
and production. Howeveyr, ©
canceled because in Juns 1%7%
Committee insisted that no i
be awarded until operational evaluation (OPEVAL) is complete,
The Navy rvequested fiscal vear 1980 funds to procure an
additional five ships. but the Congress appropriated funds
for only one.
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and on unresolved issues pertaining to the cost effectiveness
¢f the system.

Testing that was conducted in the Octcber 1978~
“ctober 1979 time frame indjcateg tha moﬁt of the serious
hawve been resolved. The res ts cf this Lestlng suggest
that satisfactory performance of the SURTASS sensor will
probably be demonstrated by the time the Defense Systems
Acguisition Review Council (DSARC) is expected to consider

whether production of the SURTASS sensor should be authorized.

However, the Navy has not yet satisfactorily resolved
1ssues partaining to the cost effectiveness of the system;
and, in our opinion, it wiil not be able to address those

issues satisfactorily before the scheduled DSARC review.

The value of mobile surveillance units in crisis
and conflict situations is apparent, but the characteris-
tics of unarmed T-AGOS ships are likely Lo severely con-
strain their abilitv to survive and function effectively

in these gituations.

SURTASS/T~AGOS is fundamentally a system configured
for peacetime use. However, because the Navy has not
established guantitative reqguirements for peacetime
surveillance, 1t is impossible to verify how many mocbile
surveillance units might be required to augment fixed
survelillance assets on a continuous basis,

Lacking a mobile surveillance system with anything
like the capability of SURTASS to develop and test a
variety of operational concepts, the Navy lg understandably
hard prescsed to demonstrate at what guantitative level
it would be reasonable to establish an operaticnal
reguirement for peacetime mobile surveillance coverage.

Because of the inherent vulnerability o
we believe the Navy should give balanced con
to installing SURTASS sensors on some combatant ships
primarily for use in crisis and conflict =situations.

At the same time, SURTASS/T-AG0S5 units c¢ould obviously
augment continuous peacetime survelllance ”apabllltv
muach more efficiently than SURTASS/combatant units.

£ T-AGOS,
sideration

We have analyzed the Navy's SURTASS Force Level
Study report and believe that the Navy lacks an
adequate empirical basis on which to rationalize

force mix and force level reguirements.
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In regard to this la
that in crisis and conf! 3 ;

equipped combatants wvuim mmwt ”iww;y e assigned to
higher priority, tactical functicns and {2) even if
assigned to the surveillance function, such ships would
not be much less vulnerable than BURTASS/T~AGOS units.

ey Q&inhf the Navy argues
situat: {1) any BURTASS~

After considering the COmments, we See no reason
to change cur recommendaticnz. In our opinion, it is
premature to be concerned about =2conomies of continuous
productlon before deciding whether and to what extent
there is a need to perform GUMLqumu peacetime surveil-
lance; that is, to do the job for which T-AGOS is best
suited. Also, we think that a combatant ship could be
equally valuable whether used as & wobile surveillance
unit or as an escort, Consesquently, we believe that the
Navy should experiment with combatants that can function
in both roles before it either dismiszses the concept or
decides what number of ships should uapped with
SURTASS. Further, the Navy did - it auwertlon
that a combatant ship, wath 1tw could
be as vulnerable as an T




F/h-18 WAVAL STRIKE FIGHTER:

ITS EFFECTIVENESS IS5 UNCERTAIN

Tne F/AA~18 sty ig planned to
replace such = 12 h-7, A~4, and
F—~4 presently us [ avy and Marine
Corps for fighter and «lﬂht actack missions.
This twin-angined al””“aﬁf can be based on
air“raﬁt carriers and will perform such
issions as fighter 2scort, fleet air de-
ense, interdiction {bombardment of enemy
iines), and close air support.
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AGENCY COMMENTS

This report was discussed with Department of
Defense officials responsible for the F/A-18
aircrafv program. Their remarks were included
4% appropriate,
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A draft of this report was reviewed by offi-
cials associated with the management of the

program, and their comments have been incor-
porated as appropriate.
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CHAPTER 4

AILR FORCE PROGRAMSE
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sion iz made, the Air Force will not

knnw precisely what must be done by whom to
omplish the land withdrawal process within
prescribed time frame.

M¥ weapon system will require large ‘
of electricity, water, and building
ials for construction and operations.

> Air Force has vet to conclusively demon-
strate that sufficient resources can be made
available at the appropriate time.

The MX basing mode can ensure survivability of
a sufficient retaliatory force only if the
location of a substantial number of missiles
is unknown to an attacker. Lack of such
krnowledge will force him to attack all possi-
sle locations to ensure destruction of any

one missile. Whether the Alr Force can keep
the location of the missile unknown using
planned security concepts is uncertain.

Ratification of the Strategic Arms Limitation
Talks treaty, as proposed, is currently being
held in abeyance. Treaty limitations on the
zr of Soviet warheads is a critical ele-
in assuring that the MX weapon system
200 missiles and 4,600 shelters spaced
10 feet apart will have the desired level
‘Without such limits, the
s could build enough weapons to neutral-
the M¥. In such a situation, the Air
‘e could expand the system, but expansion
wold raise gquestions on funding,. resource
availablility, and land use.

re may not be sufficient gualified person-
to effectively manage the program during
critical first year of full-scale engi-~
ing development. This could have an

¢rse impact on the entire program.

SLUETONE

GRD recognizes that as development of the MX
wgresses, many of the uncertainties will be
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resolved. This does not, however, prevent
the need, at the very beginning of full-
scale development, for a complete disclosure
of program uncertainties and the potential
impact on cost, schedule, and performance
goals.

RECOMMENDATIONS

The Secretary of Defense should:

--Identify the potential increases or decreases
in program cost due to the many uncertain-
ties which still have to be resolved.

Related potential impact on schedule and
performance goals should also be shown.

~-~Assure that the high cost of the MX system
is adequately analyzed in the context of
the overall DOD budget to determine if it
is affordable and whether any other major
weapon system programs would have to be
terminated or delayed.

--Expedite efforts to establish a memorandum
of agreement with the Secretary of the
Interior setting forth a time-phased action
plan which will allow public land to be
withdrawn for the MX weapon sytem. This
information should include a listing of
statutory requirements which cannot be
satisfied within prescribed time frames
and, therefore, may require special con-
gressional action.

-~Identify the changes to the MX weapon system
that may be required without arms control
agreements, If these changes involve
construction of more shelters, information
should be provided identifying (1) the
additional land, electricity, water, and
construction materials needed and {2} the
availability of those resources,

AGENCY COMMENTS

This report was reviewed by agency officials
associated with the management of the program,
and their comments have been incorporated as
appropriate.,
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which computes the location of the emitters.

s may reduce PLSS' ability to accomplish this
anic countermeasures which couid reduce PLSS'
the»t, identify, and locate emitters.

PROCESSING
EM SURVIVABILITY

A recent Alr Force study indicates that the central
i peysten 1s extremely wital to the overaill
and survivability of PLSS.

SECE “ould obgcure enemy emitters if the

f the emitters, the friendly forces,
is correct. This interference is con-
J and will cease when the relative geometry
likelihood of interference increases when
number of [riendlv forces operate within

tvle area. The Air Force does not pres sently

extent to which the friendly forces will
s detection wapahi?'tv Air Force officials
PLES aus“e'“lu&i ty will be tested during initial
rest and evaluation, and tactics will be developed
Lt f@rence probiems,
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~~Fund the PLSS program at a minimum level until
a DSARC evaluation is completed and a Department
of Defense decision is made on whether PLSE
igs cost effective for the selected mission.

-~Take action to ensure that the weapon and PLSS
development schedules are compatible and that
sufficient funds will be available to finance
both PLSS and weapon development programs if
PLSS 1s to have a strike capability with a
standoff weapon.

-~Improve PLSS SARs by (1) clarifying the existing
strike accuracy requirements, {2) reporting
additional performance requirements and estimates
for the location accuracy of electronic warfare
sources and the strike accuracy for unguided weapons,
and (3) disclosing total program cost estimates.

In January 1980 agency officials =aid that a
restructured program has been proposed for inclusion in
the President®s fiscal year 1981 budget. This proposal
would reduce the estimated program cost to about £700
million, primarily by reducing the number cf production
systems and the number of support aircraft to ke procured.
The Air Force would not furnish us this proposal until
the President's budget was submitted. By that date, there
was not enough time to review the propozal and issue
this report in a timely manner.

AGENCY COMMENRT

& draft of this report was reviewed by agency
officials. Generally, they agreed with the report
draft. As appropriate, their comments were includ
in the report.
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15 THERE A NEED FOR THE ADVANCED STRATEGIC

AIR LAUNCHED MISSILE AND, IF SO,

CAN WE AFFORD IT?

The Advanced Strategic Air Launched Missile (ASALM),

st, 1 oa multipurpose missile to be carried on B-52,
FB-111, and future strategic aircraft. It is intended for a
dual role, air-te—air and air-to-ground. 1t is to be capable
of suppressing selected airborne and ground defenses and
striking primary obiective targets.

In August 1979 we reported to the Secretary of Defense
that the Alr Force was planning to proceed with ASALM sub-
system demonstration and validation prior to having a
Defense Svasbems Acquisition Review Council (DSARC) review
of the program. The Air Force subsequently revised its
plans, and a DSARC I review was scheduled for early 1980.

The ASALM development program is structured to include
a two-contractor, competitive subsystem demonstration/
validation phase followed by a one-contractor, full-scale
engineering development phase. The total development cost
of the ASALM program through fiscal year 1986 is estimated
to be $2 billion, and the total procurement cost is
estimated Lo be $5.4 billion based on a quantity of 1,500
missiles.

The technology needed for ASALM is challenging. The
air-to-alr guidance subsystem required to counter the Soviet
Alrborne #Warning and Control System (SUAWACS) includes three
separate guidance units and is still very conceptual in
nature, The radar cross section goal for the system rep~-
regsents a high risk, and the maturity of the propulsion
subsysten has not been fully demonstrated.

Now that it plans to follow the DSARC review process
pricy to cmyiinming the ASALM program to the subsystem
development ph ﬂ%&g we believe the Air Force is proceeding
in an or iy fashion. There are certain critical issues,
however , whj“h uw@d to be resclved before the ASALM progranm
goes much furbhner

First, the ASALM range may be limited by the proposed
Strategic Arms Limitation Talks (SALT) agreement, and this
may have an effect on the missile's effectiveness. SUAWACS,
the primary threat for which ASALM is being developed, might
he able to detect a high-altitude bomber at a theoretical

range which is limited by line-of~sight. Therefore, the
55 C~PSAD-80-16
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MODERNIZATION: A MULTIBILLION DOLLAR

PROGRAM TO RETAIN THE EFFECTIVENESS OF THE

U.S. BOMBER FORCE
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We cecommend the Secretary of Defense closely monitor
both the ALCM and B-52 modernization development and
production schedules. If it becomes evident that eilther
program < t the I0C date, the Secretary should

nnot mes
evaluate the cost effectiveness of schedule adiustment
alternatives to determine 1if lengthening the other program
schedule would reduce concurrency and help avoid ga

cost increases that have been experienced in past concurrent
programs,

DEFENSE SYSTEMS ACQUISITION
REVIEW COUNCIL SHOULD REVIEW
PROPOSED MODERNIZATION PROGRAM

Although the offensive avionics and CMC program 19
estimated to cost over $3 billion and should be consid
a major system acguisition, the Air Force has author
botnh full-scale engineering development and produc!
without a formal review by the Defense Systems hoguisition
Review Council (DSARC). Because of the program's high prior-
ity, however, members of DSARC have been involved in the
decigiconmaking process, and both Alr Force and Cfifice of
the Secretary of Defense officials believe, in this case, a
formal DSARC review is unnecessary. As pointed out in our
July 1979 veport 1/, recent congressional hearings, and
directive by the Armed Services Committees to the Secr
of Defense to submit a report on B-52 modifications,
have been many uncertainties in this program. 1t is
these types of programs where formal reviews are needed,

The Adr Force is now considering fellow-on avionics
ernization programs that would provide major improvements
the B-%2G and B~%2H avicnics systems and could cost over
biliion, We believe the acguisition procedures estab:
in the 0ffice of Management and Budget's Cilroular
Department of Defense directives should be appl!
programs. Therefore, we recommend the Secretarny
ensure formal reviews are conducted by the DSARC
preogram milestonas,

SOME FOLLOW-ON MODIFICATIONS
MAY BE AVOIDED

The Air Force's follow-on avionics program und
sideration include capabilities to aid the alrcratt
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AGENCY COMMENTS

This report was reviewed by agency officials associated
with the management of the B-52 aircraft modernization
programs, and their comments have been incorporated in the
report as appropriate. These officials generally agreed
with our conclusions and recommendations.,
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PLANNING THE STRATEGIC BOMBER FORCE OF

THE FUTURE--MANY ISSUES MUST

BE RESQLVED

The Stdt@d objectives of the strategic cffenszive forces
are to deter all levels of actual attacks and attempts at
coercion under threat of attack against the United States,
its allies, or any nation whose security is vital to J.8.
interests. If deterrence fails, the cbijectives are o
conduct warfare in 2 manner that will achieve naticnal
objectives and terminate the conflict on the moest favorable
terma poesgible to the United States. These obiectives

are gdrxznd cut with reliance on a Triad of diversified
weapon delivery systems. In 1979 Triad consisted of 1,054
land based intercontinental ballistic missiles {(ICBMs),

556 submarine launched ballistic missiles (SLBMs), and
about 400 bombers.

0

Maior pmagr ams approved to modernize strategic force
are the MX missile for the ICBM force, Trident submarine
and C-4 missile for the SLBM force, and the air launched
crulse missile for the bomber force. Our review concenktrated
an the bomber force, but recognized that the bomber force,
ICBM, and SLBM forces are c¢losely interrelated.

We issusd related report on July 13, 1879, entitled
“informaticn ¢ FLQ{&T als Being Considered by the Air
Force to Modernize the Strategic Bomber Force” {C-PSAD-
T8-92% . Cther reports issued on the MX missile Sy%temp
crulse missiles, B-52 modernization, and the advanced
ﬁuluuomng arr lavnched missile (ASALM) are discussed in
this *mpnx%h reports contain several major issues
\;nnﬁinlnq whe b the programs approved toc modernize
g 8 : the focus necessary to meet stated

DLSAGREEMEN DEQUACY OF

””EAW’”I” FORC

There 15 a general consensus that the Sovi
mmproving the capabliities of thely strategic
a congensus do not exist within the Department of
on the degree ywur~ﬂg of these merUVﬂmPuMap The

Secretary or D ‘ and the Strategic Alr Command {SAC)
boch analvysy ﬂh@ forces using different appfnachn: and
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ko provide continued deterrence.
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ABILITY OF B-52s TO PENETRATE SOVIET
DEFENSES IS DECLINING

Despite the capability to modify, update, and change
the mission of B-52s, they are aging and their effectiveness
as penetrating aircraft will decline as the Soviet Union im-
proves its defenses. Because of its basic design, serious
guestions have been raised as to whether the B-5Zg have the
flexibility to meet the demands of the late 19803 and 1890s.

If this flexibility is not met, it might be necessary
to rely on cruise missiles, which have not yet been fully
tested to accomplish the objectives of the bomber force.

PLANS FOR FUTURE BOMBER FORCE
PROGRAMS ARE UNCERTAIN

Some Defense officials stated that the Five-Year Defense
Plan reflects funding for the bomber force. To our knowledge,
though, there is no comprehensive long-range plan that as-
sesses alternatives and specifies the total aeeds for an &
Fectlvw bomber force intc the 1990s or beyond. There is a
ontinuing debate within the Department of Def @nbe about how
to best accomplish the mission assigned to the bombar Iorce.
Even though plang must be made now if the United States is
to field new weapon systems by the early 1%30g, there is &
great deal of uncertainty concerning the need piming
of new altcraft, weapons, and defensive syste: for the fu-
ture.

The major programs invelved in the debate about the
future bomber force include:

~~Purther modifying the electronics systems oL
the B-52Gs and B~-5ZHs.

~-Developing and maintaining an option ¢
new cruise missile carrier aigvcraflt (CHCA)
eventual cost of about $22.0 billion,

-~peveloping an advanced strategic air launched mig-
sile with possible procurement following at a tubal
cost of about $7.4 billicon for 1,500 missiles,

--Developing a new manned bomber with g
procuarement which would be a multibil
program.

8AC has also proposed modifving 66 FR-L]
-111i0s to provide a near~term penetrating
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cost of apout $37.4 billion., The Air Force has not approved
that proposal and has not reguested funding for that
DProgram.,
The propos sals for future bomber force programg are not
cohesive and are not bullt around a long-range plan. The
dAifficulty in defining the types and quantities of aircraft,
weapons, and defensive systems needed for the future is
caunsed by mary factors including the undefined Soviet re-
action to cruise missiles and the high cost ¢f new weapon

systers, Several officials of the Air Force and OS8D noted
that auo*nem difficulty is a perception within the Department
o E e that the current administration would not be re-
uwp%ivw to a major initiative for a penetrating manned bomber,
Wwithout a more comprehensive long~range plan for the bomber
force 1% in difficult to evaluate the need and timing for

¥y
aircraft, weapons, and defensive systems; to identify the
alternatives: and to assess their cost effectiveness.

@COM Nijm i IQY‘\.

recommend that the Secretary of Defense reconcile
tences between his conclusions and those reached
narrow the differences in future analyses of
gic offensive forces, we recommend the Secretary

more precise guidance on the desired

--Bstablish
ities of the strategic offensive forces.

capabil

~-Eyaluate the critical assumptions and analytical
approaches used to make comparative force pro-
jections.

--jhere possible, narrow the range of differing
assunptions and analytical approaches.

We also recommend that the Secretary of Defense resolve
the major issues concerning the future of the bomber force
and produce a comprehensive long-range plan for the bomber
force compatible with the overall objectives for the strategic
Triad. That plan should, at a minimum, address the contri-
bution expected Erom the bomber force through the mid-1990s,
as well zs5:

~=The reguired mix of standoff cruise missile carriers
and penstrating aircraft.

~-~The squipment required to effectively penetrate
in the mid to late 1980s and in the 1990s,
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~--The future role of the B-528 and need for further
modifications.

~=The need for new cruise missile carrxiers in the
1980s.

-~The cost effectiveness of replacing B-52s in the
1980s, rather than modifying all of them.

-~The trade-offs among certain Triad systems and cruise
missile carriers to stay within Strategic Arms
Limitation Talks (SALT) limits that could exist
after 1985,

~~The most appropriate method of dealing with Boviet
Unicrn Airborne Warning and Control System {SUAWACS)
and fighters with improved capabilities beginning
in the mid to late 1980s.

~-The need to replace SRAM with an improved
air-to-ground weapon and the most cost-effective
cholce of systems.

While we recognize that these issues are not easily
resclved and the decisions will be accompanied by some
rigsks, we beslieve a more comprehensive long-range plan
is required to bring more formal discipline and structure

into the planning for the future bomber force.

Therefore, we recommend that the House and Senate
sriations and Armed Services Committees require the
arv of Defense to provide his proposed resclution
ta all of those issues cited above before the fiscal year
1982 budget is presented to the Congress.

AGENCY COMMENTS

This report was reviewed by agency officials associated
with the management of the program, and their comments have
peen incorporated in the report as appropriate. These
officials generally concurred with the conclusions and
recommendations.
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CHAPTER 5

JOINT PROGRAMS
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based on alter rnat ive weapons mix proposals. This issue
iz compounded by uncertainties in guantities needed for
various sea-la unchod roles and a recent decision to
deplcy & ground-launched version.

A program to study a new carrier to supplement or
replace the B-352 has bdeen underway since 1977. Many new
aircraft designs have been investigated, and the most recent
"tJdl@ have focused on multipurpose zircraft. To date,

=ne Alr Force has not lssued a Mission Element Need Statement

o
(MEN3) identifving the ailrcraft’'s specific need.

There are three varlants of the sea-launched cruise
missile (SLCM): tne land azt-tack with a nuclear warhead, the
land atzack with a conventional warhead, znd the antiship
version. Many compenents of tnese varlants are common with
the General Dynamics ALCM,

08D seems reluctant o produce and deploy the nuclear,
land attack SLCHM. This ig evide the

3

~-lack of an approved 3LCM Decision Coordinating
Paper {OCP) and MENS,

--axhended development program,

——wavering in procurament funding, and

~-=lzck of a deployment date.
8 VoLE velop tack
SLOM wlzt £t & formal st by
the Department of Defeans favy
13 condacting a study of Tracs
b

sion being developed by the Navy, while
uEl common to ohther sea-launcned variants,
req different guldance system. Critical
gLement diance system have yet 0 vpe tested. A
relianle wver-che lzen (OTH) targeting capabllicy is
essentlal to realliz ne range capability of this antiship
SLCM,  The camability tha+t rnow exists 1s seriously deficient,
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In addition, inventory objectives for all sea-launched
variants are unclear. The Jecretary of Defense has not
suppoerted the Navy's program in terms of guantities and, to

this poirt, has Qpproved nrocurement for only 447 of the
Navy's planned 1,173 missiles. Navy cfficials do not believe
the approved program is realistic, and they envisiocn a much

larger buy.

GROUND=-LAUNCHED CRUIEE MISSILE

The ground-launched cruise missile (GLCM) variant is an
adaptation of the General Dynamics SLCM. This missile program
enterad full-scale develoopment without a MENS or approved
DoP.

I December 197% the North Atlantic Treaty Crganization
[NATOY allies decided to modernize their theater nuclear
forces w

ith medium—range GLCM and Pershing II missiles capable
of striking Soviet tervit oryu Until NATO decides on theg
appropriate mix and specific lecations of ﬁaapu s, guestions
on migsile basing and %:antlﬁy reguirements wili remain open.
The GLCM develcopment and production schedules are
considered very optimistic by the 2ir Force, and the projecrt
office iz ¢liosely monitoring them,

CRUISE MISSILE ENGINED

After of development,
eanglne 1is fication testing
Wwill becsin tion in 1980. 7T >
ceing gualifie: e final configuratior ne Dro-
duced for all le variants., Additdl changes
are expected ¢ progresses and rel Lny
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LAND ATTACK CRUISE MISSILE GUIDANCE
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DMA has recently found that some source daLa from which

maps were plzxﬂed ko me made 13 unusable due Lo accuracy
regulirements beilng more stringent than expected. In December
1979 DMA swated that this situation nas improved tecause

of the recent acguisition of better source cata.

A formal opﬁrrficnal requirement for a precision guidance
system for a conventicnal land attack cruise missile has not
neen estaolisned, aithougr the Navy says one is reflectead in
tne guidance from 0SD. The project office is developing
such a system witheout fully adhering to Offize 0 Manage-
ment and Budget Circular A-10% ané a Deputy Secretary of
Defense reguiirement what crulse missile programns iavoive
wide irdustrial participation to ilntroducs ilnnovations.
SURVIVABILITY TEST FROGRAM

The Qtﬁj@CL u?iuce implLemanted the cruise miss.le sur-
vyivability test program to provide & technical pasis on which
vy evaluate oru missile survivabiliry. The program 13
celng accomplis i1y three ohases. Phase 1 has besn com-
pleted, and 1t vided initial assessments of cruise
misslle suscent es to a group of existing and cotential
Soviat delenses any questions remaln unanswered.
Prase [ shortecmin ave been corrected for Pnase II.
Phase II 13 now addressing coraise missile survivablility to
the degree necessary Lo answer tne guascions of the production
decisionmarars for sach cruise missile warlent. Phase II1
will occur af e productlon decisicn is made and will
address objec ot fully satisfied in Phases I and II.
EECOMMENDATIOND

We recommend that the Sacrestary of Delsnse:



--Expedite preparation of a CMCA MENS.

-~Initially approve only a limited production
quantity of ALCMs and postpone the full-scale
production decision until remeaining tests c¢f the
total weapon system can be conducted to confirm its
capabilities.

--Determine the potential adverse effects on the
ALCM initial operational capability (ICC) date as a
result of program delays due to extended or additional
development testing. In additicn, the Congress should
be advised of the effect that a delay will have on the
strategic balance.

--Verify the quantities of ALCMs needed and ensure that
the production capability exists to meet this demand.

--Evaluate the need for the nuclear land attack SLC
program and, if it is positive, demonstrate it by (1)
approving the DCP and MENS to validate the weapon's
role and requirement and (2) developing plans for pro-
curing and deploying the missile.

FN s
v

--Review the results of ongoing studies <f long-
range conventional weapons. If they show a need for
a conventional land attack SLCM, direct the Navy to
conduct development as a separate program so that it
will be required to proceed through each cf the
decision points established for all major system
acquisitions beginning with validation of mission
need.,

-=Bstablish realistic program inventory obliectives
for all sea~launched variants,

¥

i
3

--Monitor the Navy's actions to resolve targst
and terminal guidance uncertainties in the 2
SLCM program.

[SIRE &

Lo
o

o

ghip

~-~Complete preparation of the DCP
which will address mission need
design-to-cost goals.

[U
3 O

o
[a LY

GLCHM
include

~--Identify the additional cruise missile engine
development work needed and the time required
to reach a final engine production configuration.

70



~~Assess the costs and benefits of proceeding with an
engine full-scale producticon decision before develop-
ment 1s complete and reliability is assured.

~--Closely monitor the results of engine storage
testing to ensure the engines meet storage
specificatiocns.

--Bvaluate current operational reguirements for the
air-launched variant of the engine and accelerate
near-term engine improvements if demcnstrated
performance falls short of what is needed.

~-Determine the extent of the problem of usability

cf TERCOM source data and give collection of source
dara top priority.

The Secretary of the Navy should ensure that the project
office adheres to Office of Management and Budget Circular
A-109 regarding competition in developing a cruise missile
precision guidance capability, if that capability is added
to an existing cruise missile or becomes part of a future
cruise missile operational reguirement.

AGENCY COMMENTS

This report was reviewed by DOD officials associated
with management of the cruise missiles program. Their
comments have been incorporated as appropriate.
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THE JOINT TACTICAL INFORMATION DISTRIBUTION

SYSTEM—-~-HOW IMPORTANT I35 1IT7

The slow progress and ineffective management
of the program to develop the Joint Tactical
Information Distribution System and recent
actions by the Office of the Secretary of
Defense raise gquestions about the crucial
need for and high priority of the System.

Currently, most U.S. military communications
are neither secure nor jam resistant. The Of-
fice of the Secretary of Defense believes U.S.
forces may not be able to operate effectively
for an extended period in a hostile environ-
ment where electronic countermeasures are
present. The new system will provide a se-
cure, digital, jam-resistant communications
capability.

The Svstem, which has estimated life-cycle
costs of $7 pillion, will transmit and re-
ceive data between users equipped with ter-
minals in surveillance, antisubmarine war-
fare, attack and fighter aircraft, ground
centers and command posts, and naval surface
ships and submarines. Both the Air Force
Tactical Air Command and the Navy believe
the need for the System is of high pricrity.

In a February 1979 report, 1/ GAO identified
a number of issues adversely affecting the
program, including ineffective program man-
agement and direction, differences between
the Air Force and Navy on the technical ap~
proach to be followed, lack of an analysis to
determine the System's vulnerability to enemy
jamming, and incomplete oOperational testing.

1/"An Assessment of the Jeoint Tactical Infor-
mation Distribution System," PSAD~T78-39,

Febr. 28, 1979.
BESAD-80-22
1-30-80
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The Office of the Secretary of Defense has
resolved some of these issues, but similar
problems continue to adversely affect system
development. For example:

--The System's vulnerability to the threat
has not been adequately analyzed.

~-Operational testing is still limited.

~=-Service requirements have not been firmly
established.

~-=Air Force and Navy technology differences
have not been resolved.

-=a full Defense System Acqguisition Review
Council meeting has again been postponed
until June 1980.

~-Xey Joint Program Office personnel continue
to change.

~-Potential integration problems continue.

~-8ince the System is not being reported on
Selected Acguisition Reports, the Congress
has a limited view of its progress.

Because of program uncertainties, the services
have not been able to develcp reliable data
on program cost, schedule, cr performance.
in addition, the life-cycle cost estimate

of $7 billion is questionable because it was
developed using dissimilar technology and
pricing methods for the Alr Porce and Navy.
Schedule milestones have not been formally
established; and although class 1 terminals
were cperationally tested, the tests were
severely limited.

Since GAQ's previous report was issued, a
number of events have occurred which caused
doubts about the high priority and crucial
need for the system.
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-~The Office of the Secretary of Defense only
recently began a study to determine the
System's cost effectiveness and military
worth,

--0fficials of the Secretary's Office testified
before the Congress that the services could
not afford the System and began a
cost-reduction study.

--The Air Force withdrew all class 2 fighter
aircraft terminal development funds from
its fiscal year 1981 budget suppori docu-
ments on the basis that it could not afford
the System.

-~-The Secretary's Office has completely re~-
directed the program, in effect, deferring
most major decisions until June 1980, at
the earliest.

GAO believes that the latest program revision
deferring major program decisions until June
1980 is a sound management decision because
it aligns the program with the prescribed
acquisition process. However, GAO cannot
reconcile the actions of the QOffice of the
Secretary with the stated high priority and
crucial need for the System.

RECOMMENDAT IONS

The Secretary of Defense should

--determine the need for and importance of
the System;

--ggstablish its priority in the context of
the Department's overall budget reguests;

--revalidate the Joint Operational Require-
ments to assure it includes only those
characteristics necessary to meet the need;
and

~-regolve the existing, and the potential for,
future interservice conflicts.
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1f the need, priority, and characteristics of
the System are reconfirmed and the existing
interservice conflicts resolved, the Secre~-
tary should also:

~--Evaluate, because ¢of cost concerns, the
alternative of installing the System in
fewer selected platforms, using pods where
operationally feasible on selected air-
craft instead of internal platform in-
stallation, or relyving on other jam~resistant
communications equipment to satisfy the
wilivary's needs.

-=-Require the Joint Program Office to perform
a countermeasures vulnerability study. The
study should consider the basic, advanced,
and distributed technologies and the use of
sophisticated and multiple jammers in the
most threatening situation anticipated.

-~Direct that the cost~effectiveness study
group consider the results of the cost-
reduction program which could invoelve
significant degradation of the Joint
Uperational Requirements. If the group's
final report does not consider these re-
duction efforts, the study will not be
valid.

~=Reguire the Joint Program Office to pre-
pare a Selected Acguisition Report that
would show the total System program cost.
Defense officials have indicated that if
such a report were prepared, it may only
show regearch, development, and test
coats-—-actual procurement cost would be
own in host platform reports. The of~
‘icials also indicated that the cost of
the digital system display or control dis-
play interface may not be included as a
System acquisition cost, but as a part of
airvcraft modification accounts.

«~husure that designated weapon platforms can
accommodate the System. Although the exact



configuration of the System is not cur-
rently known, many platforms are already
approaching their space, weight, power,
and cooling limitations and will not be
able to provide one or more of these re-
guirements for this System or others under
development without costly modifications.

--Require that all future major program de-
cisions are reviewed through the Defense
System Acguisition Review Council/Decision
Cocrdinating Paper process so that final
program decisions are in compliance with
established major system acquisition policy.

--Require the Program Office to prepare a
joint program life-cycle cost estimate
which would be based on a common technology,
reflect the impact of inflation, and con-
sider the cost-reduction efforts.

~=Establigh schedule milestone dates through
vhe Defense System Acquisition Review
Council/Decision Coordinating Paper proc-
85S .,

CY COMMENTS

A draft of this report was reviewed by Defense
oft;czalﬁﬂ and their comments were incorpors-
ated ay appropriate.



STATUS OF THE MAVERICK AIR-TO~GROUND

WEAPON SYSTEMS PROGRAM

The televis 1or«qu1ded Maverick weapon system provides
the Air Force with an air~to- ground missile for de stnoylng
tanks, armored personnel carriers, small field fortifications,
and similar hard targets in da‘ilqht and good weather condi-
tions. Additional capability is needed, however, for de-
stroying targets at night and in adverse weather conditions
and for a Navy antiship role.

The Maverick missile is the Air Force's most important
anrla%mor weapon. Succe ssful development of the imaging
infrared version is crucial to the employment of the A-10
aerﬁaft against armor under adverse weather conditions.
Failure to successfully develop the imaging infrared Maverick
will have an affect on the Air Force's ability to perform
its tactical role in support of Army ground forces.

The imaging infrared Maverick is one of four projects
the Air Force has initiated in a joint service effort at an
@;LJWdX@d total cost of $1.95 billion to achieve increased
capabilities with Maverick., A brief discussion of each
project, its problems, and our recommendations follow in
this c¢hapter. The subsequent chapters of this report
discuss these matters in greater detail and incorporate
agency comments where appropriate.

TMAGING TNFRARED-GUILED MISSILE

The Air Force plans to use a version of Maverick
employing imagine infrared guildance for close ailr support
and interdiction. In a close air support role, aircrews
would have difficulty positively identifying targets under
o zin conditions. These conditions would have an adverse
impact on the effectiveness of cloge alr support.

Aircrews also have difficulty in finding targets, and
the imaging infrared-ouided missile has a problem in staying
"locked" on ﬁmrguia m*ﬂwﬂ being launched. gSince these problems
inhibit the e; iwess of the weapon system, the Alr Force
is developing a o test for improvement in these areas
during the cont development efforv. The specific
test procedure ulated bpattlefleld conditiong have
not yet been detsar

svatems sense heat, the imaging
el susceptibie to certain counterw
e s miM?tﬂt}“Hw detract from the migssile’s

pecause infr
infrared-gu
MEASUres, i
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ability to destroy targets and are to be studied in
developmental and operational testing. Test plans to
determine the significance of these weaknesses are still
being developed.

LASER-GUIDED MISSILE

The Air Force canceled its procurement reguirements for
a laser-guided Maverick missile in August 1978 because its
operational effectiveness was questionable. Critical lssues
such as (1) the capability of the laser Maverick missile in
some situations and (2) the survivability and utility of
laser designators are still unresolved. 1In addition, the
Army canceled its requirements for the laser seeker used in
the Maverick. The Army selected another seeker whioh costs
less and performs better in the Army's cperating environment,

After canceling its requirements in 1978, the Air Force
restructured the laser-guided missile development to satisfy
Navy and Marine Corps requirements for the laser Maverick.

Within a year, Navy officials said that due to funding
priorities they no longer planned fo procure the laser-
guided missile for an antiship role, but planned to p
the imaging infrared-gquided version instead. The Hari
Corps, however, still wants the laser-guided missilis. Un-
like the Air Force and Navy, the Marine Corps expects to
use personnel on the ground with laser designators to locate
targets. Questions still remain, however, as to whethar the
missile (1) will have more than only limited use in certailn
operational environments and {2) will be cost effective in
view of the other services' canceling their procuremant re-
quirements. These questions will have to be answered in
the Alr Force's development testing and the WNavy's and
Marine Corps' missile operational testing.

ALTERNATE WARHEAD

The alternate warhead 1is a kinetic energy penetratoy
which is designed to penetrate targets deeply before detonat-
ing. The alternate warhead has been experiencing fuze
lems, particularly premature detonation. This will extand
the Air Force's laser-guided missile development testing
and the Navy's operational evaluation by 13 months we o
not believe this will seriocusly affect the lase ;
missile project, however, since procurenment is
until at least fiscal year 1983 due to funding

The alternate warhead is about 175 pounds hea
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performance. The effect on performance has not been fully
letermined, but the services plan to do this during develop-
and operational testing.

The alternate warhead's fragmentation pattern requires a
greater delay in fuze arming after launch than the standard
warhead to provide aircraft safety in the event of early
detonation, The fuzing delay increases the missile's mini-
mum Launch range, but Department of Defense officials claim
the impact 1s insignificant because missiles are generally
launched at much greater ranges than the stated minimum to
enhance alrcoraft survivability.

The Navy reguires additional safety tests before it will
launch any live alternate warhead Mavericks. These addi-
tional tests will require about 120 days and could cause a
slippage in operational testing. Such a delay may not affect
the program since the fuze problem delay will probably be
longer and could envelop this delay.

SINGLE RAIL LAUNCHER

The single rail launcher was designed to supplement Air
Force triple rail launchers and to satlsfy Navy equipment
requirements, The single rail launcher gives the Navy its
initial Maverick missile carriage capability and the Air Force
ite cperating flexibility.

in determining operating reguirements, the Air Force
decided that each A-10, A-7, and F-4G aircraft needs two single
rail launchers and two triple rail launchers. This degree
of launcher flexibility for the three aircraft appears
guestionable since these aircraft have just two missile
launchinyg stations. Furthermore, (1) a percentage of these
alrcra are usually not operationally ready all of the time,
{2) all operational aircraft are not generally flying missions
at the same time, (3) some aircraft may be carrying other
ground attack weapons besides Maverick, and (4) all airborne
will not be equipped with the same type of launcher
they will be operating in different threat environ-

mants.,

RECOMMENDATIONS

We recoumend that the Secretary of Defense:’

--fnsure that the Alr Force conducts imaging infrared
migseile developmental and operational testing in a
realistic battlefield environment. (The scenario
&umuid include tank gun firings, battlefield fires,
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simulated artillery impact explosicns, and inten-
tional enemy countermeasures.)

-~Monitor the test results to ensure that the imaging
infrared missile operational problems are corrected
or reduced to an acceptable level before deciding
to produce the missile. (This should include the
impact of the operaticnal problems in performing
close air support.)

~--Assess the operational value and cost effectiveness
of the laser~guided Maverick for the Marine Corps
considering the (1) issues critical to its operational
effectiveness that led to the Air Force's cancellation
of its procurement plans, (2) potentially high unit
cost for the reduced quantity reguired, and (3) alter-
native solutions, such as the imaging infrared-guided
Maverick with a target acgquisition device,

~--Fvaluate alternate warhead testing to ensure the
penetration~before-detonation capability is
demonstrated.

--Monitor Maverick testing to ensure that the impact
of the alternative warhead's weight on missile per-
formance is acceptable.

-~Fvaluate the appropriateness of the triple and
single rail launcher ratio for the Maverick-capable
aircraft; direct a reduction in the launcher-aircraft
ratio if installation reguirements are overstated;
ensure that any reduced requirements are considered
bhefore launcher procurement; ané ensure that excess
launchers are applied against installation, spare,
and mobilization resgerve requirements,

AGENCY COMMENTS

A draft of this report was reviewed by agency officials
associated with management c¢f the program, and their comments
have been incorporated as appropriate.
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THE HIGH SPEED ANTIRADIATION MISSILE MAY

NOT BE THE ANSWER TO THE SERVICES'

LETHAL DEFENSE SUPPRESSION REQUIREMENT

The military services' need for lethal air defense
suppressicn has little likelihood of being satisfied by the
High Speed Antiradiation Missile {HARM);. It appears un-
likely that HARM will be able to meet the specifications
prescribed for it. However, even if it could, enemy tactics
and inherent HARM limitations would restrict effectiveness.
Almost yearly, HARM's scheduled intrcduction into the fleet
is pushed further into the future, while development and
expectad production costs become increasingly higher. For
these reasons, Defense should reappreise the HARM program
and consider other alternatives to meet the services' lethal
defense suppression reguirements,

In 1872, the Navy began developing a new antiradiation
misgile, HARM, to replace existing antiradiation missiles
for attacking and suppressing Soviet air defense systems.
However, HARM has some critical performance shortcomings,
It is possible that there may be an additional erosion of
performance when the missile goes into production. HARM
is nearing the point where cost and schedule penalties in
changing the missile are too high to be acceptakle. Yet,
testing to date has disclosed performance probklems which
have not begen solved, and a large amount o0f development
testing remaing to be done.

Meanwhile, the Soviets have been making defense suppres-
sion more difficult., The addition of new ailr defense systems
incorporating improvements in missile and radar technology
makes the task of developing a low-cost, all-purpose antira-
diation missile more formidable.

The Navy 1s pursuing opposing objectives in trying t£o
develop an all-purpose, highly complex, but low-cost HARM.
Low cost 1s generally derived from simplicity, while
complexity and high cost go hand in hand. The cost history
of HARM demonstrates these parallels. As HARM increased
in complexity by greatly expanding its freguency coverage,
increasing its maneuverability, and adding capability
against continucus wave signals, moce time was needed for
development and the design became more costly. Beécause
of this, ius development cost increased to almost 600 percent
of the original 1972 program estimate., HARM's unit pro-
curement 2ost increased more than 200 percent from $30,000
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to about $87,000 since this time even though almost five
times as many missiles are now planned for procurement.

Although the initial regquirement was for an inexpensive
missile that could be used in large guantities, the services
are now faced with a HARM that may well be too expensive
to buy in the quantities needed or too costly to use against
many of its targets.

As high as HARM costs are now, cost increases are likely
as the program incurs additional delays.

After 7 years of HARM development, the Navy and Air Force
still need an effective, low-cost antiradiation missile.
Evidence that we have examined leads us to doubt whether
HARM can meet this need. The current technical status and
past history of HARM development delays lend little confidence
to the Navy's current prediction for delivery of operational
missiles.

Currently HARM is in full-scale development. In our
opinion, the time has come to reappraise how best to accom-
plish lethal defense suppression. The next Defense review
is not scheduled until 1982. At that time Defense will
consider entering production. We believe this is too long
to wait for HARM to be reappraised. The approach used
in the HARM program may not answer the services' needs.

RECOMMENDATIONS

Accordingly. we recommend that the Secretary of Defense:

--Determine the lethal defense suppression capability
needed within the defense suppression mission area
and evaluate HARM's known performance against this
regquirement.

--Initiate development programs, 1f HARM cannot
meet the requirement, to provide the services a
realistic, affordable lethal defense suppression
capability as soon as possible.

RECOMMENDATICON TO
THE CONGRESS

We also recommend that the Congress require Defenss to
provide to it the results of the study recommended above
before appropriating production funds for the HARM program.

o
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AGENCY COMMENTS

A draft of this report has been reviewed by representa-
tives of the Department of Defense who furnished oral com-
ments. The services believe the HARM program should continue
because HARM would substantially improve their lethal defense
suppression capabilities and alternatives would almost
involve starting a new acquisition program. We modified
the report in accordance with the services' comments as
appropriate.
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NAVSTAR SHOULD IMPROVE THE EFFECTIVENESS

OF MILITARY MISSIONS--COST HAS INCREASED

The NAVSTAR Global Positioning System has
recently demonstrated that it can provide
significantly more accurate navigation data
than any current navigation system, is not
deterred by adverse weather conditions, and
has the potential to improve certain weapons
delivery and coordinated operations.

However, this space-based radio system, de-
signed to provide users with three-dimensional
position measurements in addition to time and
velocity, has some unresolved problems which
could have substantial implications. For
example, current Soviet testing of an anti-
satellite system could eventually result in

a weapon which could threaten the survivabil-
ity of our forces. The Department of Defense
(DOD) should closely monitor this emerging
Soviet threat and continue to assess its
impact in developing and planning the NAVSTAR
system.

Another problem with the satellite's relia-
bility emerged during the demonstration and
validation phase when 80 percent of its atomic
clocks turned on in space either failed or
acted abnormally. 1If the clocks do not oper-
ate properly, military users may not obtain
the accurate navigation and position infor-
mation needed. Solutions may have been found;
however, they cannot be confirmed until the
clocks operate reliably in space. Alternative
solutions could cost millions of dollars.

Beginning in 1983, DOD plans to use the Space
Shuttle to launch the operational NAVSTAR satel-
lites. However, Space Shuttle problems could
delay its availability for supporting NAVSTAR
and thus jeopardize a fully operational NAVSTAR
by September 1987. Atlas or Titan boosters as
an alternative could cost an additional $12 mil-
lion to $38 million for each satellite launch

PSAD-80-21
2-15-80
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as compared to projected Space Shuttle launch
costs.

Acquiring and maintaining the NAVSTAR system
through the year 2000 will cost an estimated
$8.6 billion. Though significantly greater
than reported previously, the current esti-
mate includes several items that had not been
included earlier such as Space Shuttle launch
costs, user equipment procurement, and re-
plenishment satellites.

Because the cost of NAVSTAR far exceeds any
expected savings from reducing DOD's use of
other systems, NAVSTAR's implementation de-
pends heavily on the benefits provided by its
increased navigational accuracy, global cover-
age, and other characteristics. Numerous DOD
studies indicate that NAVSTAR should improve
the effectiveness of military missions.

GAO's January 1979 NAVSTAR report indicated
that NAVSTAR developmeat was not started to
satisfy unmet military needs or operational
deficiencies but rather to generally improve
navigation capabilities. Despite the lack
of specific user needs, DOD had estimated
there were many military users who would need
NAVSTAR capabilities. Since then, however,
the services have defined specific mission
requirements for improved navigation accura-
cies which are not met by any current navi-
gation system or combination of systems.
With few exceptions, these requirements will
be satisfied by NAVSTAR.

AGENCY COMMENTS

A draft of this report was reviewed by agency
officials associated with the management of
the program, and their comments have been
incorporated as appropriate.
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