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Estatslished in 1874, the Air Force Test and
Evaluation Center is responsible for managing
Alr Force operational test and evaivation and
providing information on test resuits to the
Sscretary of the Air Force and the Air Force
Chief of Jtaff.

GAD found that the test cenier has improved
Air Force oparational testing. However, in-
creased test realism, additional tast resources,
betier test criteria, and more dedicated opera-
tional testing are nerded. This repurt contains
recommendations o the Secretary of Defense
on these issues.
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COMPTROLLER GENERAL OF THE UNITED STATES
WASHINGTON, D.C. 20548

B-163058

To the President of th
use o

Senate and the
Re

e
£ Representatives
This report presents our views on improvements needed
in Air Force operational testing. A draft of this report
was reviewed by agency officials; their comments are in-

corporated as appropriate.

Established in 1974, the Air Force Operational Test and
Evaluation Center has, dQuring its short existence, made po-
sitive impacts on the Air Force test and evaluation process.
Air Force comments on our draft report outline other improve-
ments being made or considered. However, we believe that
additicnal improvements are required to increase test :ealism
and assure that all important operational test objectives are
accomplished before production decisiors.

We maJde our review pursuant to the Budget and Account-
ing Act, 1921 (31 U.S5.C. 53}, and the Accounting and Auditing
Act of 1950 (31 U.S.C. 67).

We are sending copies of this report to the Director,
Office of Management and Budget, and the Secretary of De-
fense.

sbtat e,

of the United States
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CCMPTROLLER GENERAL'S
REPORT TGO THE CONGRESS

OPERATIONAL TESTING OF
AIR FORCE SYSTEMS REQUIRES
SEVERAL IMPRCVEHMENTS

- o wme o ame e

GAQO strongly supports the concept of an
independent test organizatio.. capable of
conducting realistic operational testing.

An operational test and evaluation is an
assessment of mission performance in a
system's intended environment when
operated, maintained, and supported by
personnel with gualifications similar to
thoce who will perform these functions in
the field. (See p. 1.} It consists of
two phases--the initial evaluation con-
ducted before the first major production
decision and the follow-on evaluation made
after the production decision. (See p.
2.)

Established in 1974, the Air Force Test
and Evaluation Center 1is responsible for
managing Aic¢ Force operational test and
evaluation and providing an independent
assessment on the test recalts to the
Secretary of the Air Force and the Air
Force Chief of Staff. (See pp. 1 and 2.}

GAO found that the test ¢ 2anter, during

ite short existence, has had vositive
effects on the Air Force test and evalua-
tion process. The 3ir Force comments on

a draft of this report indicate that ac-
tion is being taken to further improve
operational testing during future programs.
However, during its review GAO found several
limitations in Air Force operational testing
that warrant consideration by the Secretary
of Defense and the Congress. (See p. 17.)

Operational testing conducted by the Air
Force Test and Evaluation Center was gen-~
erally not performed in an environment
that the systems would encounter when
deployed, and the systems were not always
operated and maintained by personnel of
the type and gualifications of expected
users. (Sce p. 4.)

Upon removal, the report .
cover date should be noted hereon, 1 PSAD-78~102
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GAQ believes that these measures, if fully
implemented, will improve Air Force opera-
tional testing. However, GAO also believes
that additional measures are reguired to
assure that & separate dedicated phase of
initial operational test and &¢raluation

is conducted on all major acouisitien pro-
grams before the production decision and
that average operatioral and support per-
sonnel are used f£or operational testing.

 RECOMMENDATIONS

Because of the importance of making a real-
istic assessment of the operational effec-
tiveness and suitability of a weapon system
before production and the subsequent deploy-
ment of the system to the operational forces,
we recommend “hat, for future test programs,
the Secretary of Defense

--monitor the Ajr Force's implementation of
the improvements in operational testing
cited in its comments to our draft report,

~-direct the Air Force to conduct operational
test and evaluation with operational and
support personnel of the type and gualifi-
cations of those exvected to use and main-
tain the system when deployed, and

-~direct the Air Force to conduct a separate
dedicated phase of 10T&E to assure that all
operational test objectives are accomplished
under the appropriate test conditions.
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CHAPTER 1

S

INTRODUCTION

Testing is a key ingredient in the defensze system
acquisition process because it provides date f£or evaluating
system development progress. Information on system perfor-
mance and reliability are provided to management through
frequent testing of components and assemblies up through
ccmplete system configurations. Management needs adequate
and valid test data to make informed pregram management de-
cisicns and to determine the advisability of system produc-
tion. Two basic kinds of test and eveluation cccur during
the defense system acguisition process—-developnent test
and evaluation (DT&E) and operational test and evaluation
{OT&E) .

DT&E is to demonstrate whether engineering design and
development is complete, desian risks are minimized, and
the system meets specifications. DT&E iz a detailed engi~
neering analvysis of system performance {bszginning with
individual subsvstems and progressing through a complete
system) where system design is tested and evaluated against
engineering and performance criteria by the implementing
command .

OT&E is conducted to estimate the system's military
utility and operational effectiveness and suitsability.
OT&E is an acssessment of a complete system'’s mission perform=-
ance in its intended environment when operated, waintained,
and supported by personnel with gualifications similar to
those who would normally operate it. In addition, OT&E
provides information on organization and perosonnel require-~
ments as well as the tactics and doctrine to be used when
the system is deployed.

Defense Directive 5000.3 establishes policy for con-
ducting test and evaluation of defense systems by military
departments and Defense agencies. It requires one major
field agency in each military service, separate and distinct
from implementing and using commands, responsible for OT:E,
that reports directly to the military service chief.

The ?ir Force established the Air Force Test and
Evaluation Center [(AFTEC! As 1ts principal {i1#1d command
to manage O07&E. It provides OT&E information to the
Secretary of the Air Force and the Air Force Chief of
Staff. AFTEC was officially activated in January 1974,
and became completely operational in Octobes 1574,

. -



Ai. Force Regulation 80-14 implemented Defense Direc~
tive 5000.3; the regulation outlines Alr Forcoe policy and
procedures for managing test and evaluation during system
Gevelopment, acguisition, and deployment. It established
the management relationships during a system’s life cycle
among the commands responsible for acquiring defense sys-
tems and for managirg DT&E programs (ncrmally the Air Force
Systems Command (AFLC) or the Air Forc: Logistics Command},
AFTEC, and operating and supporting ccmmands.

CATEGORIES OF QPEPATIONAL TESTING

OT&E consizts of two phaces-~initial operational test
and evaluation (IOT&E) and follow-on test and evaluation
{(FOT&E}. IJOT&E is to determine a8 system's operational
effectiveness and suitability before the firct major pro-
duction decision.

FOT&E is all operational testing after the first
major production decision. FOT&E is to refine determina-
tions of a2 system’s operational effecciveness and suita-
bility that were made during IOT&E end to assist in further
production decisions or system configuration changes.
FOT&E could continue throughout the system's life cvycie.

OBJECTIVE ANDL SCOFPE

This review was to evaluate AFTEC independence and
effectiveness in managing OT&E. To do this we examined
AFTEC management of OT&E on selected aircraft programs,
including the B-1, A~10, F-15, F=4G Wild Weasel, and the
advanced medium short take-off and landing transport.
Work was performed at AFTEC Headguarters, Kirtland Air
Force Base, New Mexico, and selected test sites.

We interviewed officials at AFTEC Headguarters and
field elements and selected DT&E team wambers. We also
reviewed test file documentation and other information
vrovided by AFTEC.

DIFFICULTY IN OBTAINING ACCESS
TO CERTAIN AGENCY RECORDS

Our evaluation was hampered considerably because AFTEC
would not provide us access to trip reports and memorandums
to the record because, according to the Air Force these docu=
ments provided the limited perspective of the writzr and not
an AFTEC or Air Force position. During previous work at
AFTEC, these reports and memorandums were the only dccumented
source of information on AFTEC relationships with other Air



Force entities. Without this source of infeormation, we cculd
not fully evaluvate AFTEC independence from implementing and
using commands.

This is part of a broader probklem that GAO is experienc-
ing regarding access to Alr Force records. GAO is attempting
to resolve this at the Air Force and Department of Defense
levels.
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CHAPTER 2

OPERATIONAL TEST REALISM IS NOT ALWAYS ACHIEVED

Operational testing is to determine how well a system
performs its intended mission in a representative environ-
ment when operated and maintained by military personnel
typical of those who would normally perform these functions.
However, we found that operational testing conducted by
AFTEC was generally not performed under such conditions.
Therefore, operational test results might not adegquately
reflect the performance, maintainability, and readiness of
the systems in a realistic operational environment.

SUITABILITY OF TEST SITES

Defense Directive 5000.3 and the Air Force implementing
Regulation 80-14 state that OT&E should be conducted in as
realistic an operational environment as possible. However,
aircraft IOT&E was usually performed at Edwards Air Force
Base, California, which has environmental characteristics
desirable for development testing but not for operational
testing. It has desert terrain, almeost unlimited visibility,
and consistently good weather, whereas many alrcraft systems
aro required to operate in adverse weather conditions.

For example, the A-10 aircraft was designed to provide
close air support under adverse weather conditions that
frequently exist in Europe., Southeast Asia, and Korea--it
is estimated that low cloud cover and limited visibility
prevail in these areas about 25 percent of the time. Since
A-~10 IOT&E was conducted at Edwards, its performance 1in a
low visibility environment was not fully evaluated before
the production decision.

Because AFTEC has onuy existed since 1974 and because
of the limited number of aircraft test programs that have
been completed under AFTEC direction, we cannot document
the adverse effects of conducting aircraft test programs
at Edwards Air Force wsase. However, we believe that op-
erational test programs conducted in such environments are
likely to produce limited test results and allow programs
to go into production before there is assurance that the
systems can perform as required under realistic conditions.

It is difficult to achieve a realistic operational envi-
ronment for many reasons. There are few lucations within
the United States that offer a representative environment
suitable for testing a wide variety of systems; most avail-
able locations also have constraints such as limited size and
close proximity to population centers and/or commercial air



traffic. In addition, most operational locations lack the
instrumentation facilities available at development test
sites. The Air Force also believes that it would be costly
to move the test aircrgft, ground support, test eguipment,
and other support from Edwards to a more representative loca-
tion.

These factors are important considerations in selecting
sites for future ICOT&E programs. However, the valid.ty of
test conditions is also an important consideration for deci-
sionmakers when determining whether an acgquisition should
move forward. Therefore, vwe believe that scme testing should
be conducted where environmental conditions more closely ap-
proximate the environment where the system will be expected
to perform its mission. While this may increase the cost
of testing, it will also provide more reliable information
on the military utility of systems before the production
decision.

In commenting on this report, the Air Force stated that
increased use of realistic operational test locations will
be accorded emphasis in future test programs.

QUALIFICATIONS OF TEST PLRSONNEL

Defense Directive 5000.3 calls for OT&E to be performed
by operational and support personnel of the type and gquali-
fications of those expected to use and maintain the system
when deploved. Air Force Regulation 80-14 states that OT&E
is conducted to estimate how well the system performs its
mission when operated and maintained by military personnel
in the field. However, Air Force systems are not always
operated and maintained during IOT&E by personnel with
gualifications similar to those who would operate and main-
tain the systems after they are deployed. In many cases,
contractor personnel perform much of the reguired
maintenance.

Clearly above average Strategic Air Command pilots
{graduates of test pilot schoo!) were used during the B-1
test program. Pilots used for the: A-10 test program were
~onsidzred to be more gualified than the average Tactical
Air Command pilot. In contrast, pilots used for the YC-15
il YC~14 test program were representative of those in the
field. Two of the four people assigned were very junior
pilots whose experience had been predominantly as copilots.

Service maintenance personnel assigned to AFTEC IOT&E
test teams were generally very high caliber with considera-
ble experience working in their specialty area. They were
usually much more highly qualified than persconnel who will
maintain the system after it 1s deploved.

5
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Much of the maintenance during IOT&E was performed by
the contractor because most of the development contracts
required contractor maintenance during DT&E--which is
generally combined with 2ir Force IOT&E programs. In fact,
MAFTEC obtained the majority of its maintenance data by
observing maintenance done by contractor personnel. When
systems are maintained by the contractor, problems which may
be experienced by average Air Force personnel may not sur-
face because contractor maintenance personnel are gener-
ally very knowledgeable about the system being tested.
There were also generally more maintenance personnel avail-
able during IOT&E than could be expected at an operational
location. We believe that these two factors can affect the
accuracy of maintainability estimates by making the system
appear more easily maintainable than it will be once it is
deployed.

buring the A-10 IOT&E, four of the six available test
aircraft were contractor maintained., Although AFTEC per-
formed limited "hands-on* maintenance during the B-1 and
YC-15 IOT&E programs, the contractor was primarily
responsible.

Main*ainability is a very important factor in deter-
mining a system's readiness andg cost of ownership over an
extended period of time. We believe that during IOT&E
maintenance should be conducted by personnel with the
same gualifications as the expected users in order to
obtain accurate estimates of system maintainability. The
Air Force stated that it concurred, in principal, with
this position. However, the Air Force also stated that
personnel with above average qualifications are necessary
to assess the military utility of weapon systems (par-~
ticularly prototype and preproduction systems).

In September 1976 a former commander of the Navy inde-
pendent operational testing agency commented before the Na-
tional Security Industrial Assocliation that an important
characteristic of operational testing includes the use of
"fleet type® personnel,

"% % % not people specially trained, not test pi~-
lots, not technicians or engineers, but the aver-
age sailor who has ail the propensity for making
Murphy's law happen that typical officers and men
in the fleet do."

We believe that using highly qualified personnel for opera-
tional testing is likely to provide an optimistic assessment
of a system's operational effectiveness and suitability.



AFTEC EFFORTS TO MAKE ITS TEST
PROGRAMS MORE REALISTIC

AFTEC has tried to make its test programs more real-
istic. During YC-15 testing, operational mission profiles
were devised and flown at Edwards Air Force Base--during
these missions, efforts were mede to simulate the employment
concepts envisioned for a short take-off and landing trans-
port. They provided as realistic a test as practicable in
an environment such as Edwards, and ircluded simulated and
some actual equipment and personnel air drops.

The B-1 IOT&E included three missions dedicated to
operational testing that closely resembled a normal Strate~-
gic Air Command exercise. It included base escape, low
altitude terrain following, high altitude supersonic pene-
trations, air refueling, and weapon deliveries.

The test manager stated that A-10 testing during FOT&E,
which was cordu.ted after the production decision, was more
realistic than during IOT&E because the aircraft partici-
pated in training missions using aggressor squadrons, test
ranges with threat simulations and targets, and deployment
to a representative geographic area {(McChord Rir Force
3ase) for low ceiling flying.

BTt



CHAPTER 3

LIMITED TEST RESOQURCES HAVE ADVERSELY

AFFECTED AIR FORCE OPERATIONAL TESTING

AFTEC had very little control over the resources neces-
sary to conduct initial operational testing on the systems
that we reviewed. The Air Force systems command had prime
responsibility for assuring the availability of test re-
sources. We found that (1) test items and related system
hardware freguently were not available, (2) test ranges were
often not suitably equipped, and (3) time constraints have
atfected the ability of AFTEC to accomplish its test objec-
tives. Although we could not determine the effect of these
limitetions on the effectiveness of the weapon systems that
we reviewed, it is clear that they adversely affected the
effectiveness of AFTEC in performing its mission as an inde~
pendent testing agency.

Many test resources,. such as aircraft, spare parts,;
and data, were provided by the development contractor as
regquired by the development contract. Since AFTEC has
existed only since 1974, operational reguirements for test
resources have generally not been reflected adeguately in
these contracts. AFTEC is trying to become involved early
enough in upcoming programs to resolve some of the prob-
lems with test resources. In commenting on this report,
the Air Force stated that considerable attention is being
devoted to resolving the limited test resources problem.

AVAILABILITY OF TEST ITEMS AND
RELATED SYSTEM HARDWARE

Lack of operational aircraft, spare parts, and/or other
test hardware limited the overall effectiveness and suit-
ability evaluations of the A-10 and F~-4G Wild Weasel IOT&E
prograns as well as the F-15 FOT&E program because important
elements could not be fully tested. For exanmple, 10 prepro-
duction gircraft were originally w»nlanned for use on the A-10
coabined DT&E/IOT&E test program; the first 6 were to be
used for DT&E and tne last 4 for I0T&E. However, all four
IOT&E aircraft were cut from the program. Most A-10 IOT&E
testing took place during a 3-month period (from Septembrr
through dovember 1975) with two of the six DT&E aircraft.
Since these were DT&E aircraft, they were instrumented for
DT&E rather than for ICGT&E.

Operational testing was limited because the aircraft
were not operationally representati.e and for other reasons.



There was not room for all of the standard operational
equipment {(such as UHF homing eguipment or a strike camera
to provide bomb accuracy data) during IOT&E. Also, several
items o0f A-10 hardware, including electronic countermeasure
pods and chaff and flare dispensers, were not available for
testing during IOT&E. In addition, several weapon systems,
such as laser and Tv-guided bombs, could not be tested be-
cause they had not been certified for use on the A-10 air-
craft.

AFTEC planned to evaluvate the adequacy and transporta-
bility of aerospace ground egquipment as part of its evalua-
tion of A-10 logistics supportability. However, not all
contractor-furnished ground equipment was available to
AFTEC during IOT&E, nor was all the eguipment that was
available evaluated by AFTEC. Of approximately 265 ground
equipment items identified, only 149 production articles
were available for evaluation at the test site and only 89
of these were fully evaluated due to changing system de-
signs, lack of technical data, and limited use.

According to the Phase II IOT&E report AFTEC could
not fully assess the effectiveness of the GAU-8 gun against
close air support targets because of insufficient sampile
size.

The lack of spare parts in correct configupations
significantly limited the maintenance evaluation of the
F~4G Wild Weasel program. Although AFTEC believes suf-
ficient data was obtained to provide a data base, we
were told that further investigation during FOT&E could
produce results that vary by as much as 25 percent from
results obtained during IOT&E.

The tactical electronic warfare system (TEWS) for the
F-15 was not available for testing during FOT&E, although
the aircraft used for testing were production models.
TEWS was still being developed when the F-15 was tested;
without TEWS, the F-15 capability against enemy ground-to-
air defenses could not be flight tested. fTherefore, F-15
survivability over hostile territory was not evaluated.
Also, testing of the AIM-9L short~-range missile with the
F-15 was limited due to a shnrtage of AIM-9L missiles.

SUITABILITY OF TEST RANGES

Test ranges are not compietely suited for operational
testing due to the lack of instrumentation and threat simu-
lators as well as the placement of range equipment. These
problems reduce realism, restrict tactics, limit scenarios,
and result 1n more qualified data.

Rt L



One of the two ranges AFTEC used for F-15 air combat
maneuvering testing could not provide time/space position
data and a real time display for engagements. This informa-
tion was needed to plot the engagements, verify tactics,
and validate shots. The data had to be obtained during crew
debriefings after each test rather than by instrumentation.
In addition, limited air space and the proximity of nonpar-
ticipating aircraft at Luke Air Force Base limited F~15 tac~
tical scenarios and flight employments during FOT&E.

Simulators were not available to flight test some F-15
components against some of the newer threats. This precluded
making conclusive evaluations on the aircraft's survivability.

The location of bomb scoring towers affected A-10
testing at Edwards Air Force Base. The towers restricted
certain bombing approaches and thus prevented realistic
tactical maneuvers.

TOO LITTLE TIME PROVIDED FOR IQOT&E

Time constraints affect IOT&E programs. In cases
where DT&E took longer than planned, I0OT&E was generally
compressed to a shorter time periocd to meet the scheduled
production decision.

In some cases, assessments of operational suitability
were qualitative (subjective opinion) rather than quantita-
tive (numerically expressable) because sufficient testing
could not be accomplished before the production decision.
For example, the evaluation of the A-~10 close air support
capability at night was limited because sufficient testing
could not be accomplished before the production decision.

The six preproduction A-10 aircraft were not available
throughout the combined test program due to delivery delays
of up to 2-1/2 months and shortages of spare parts for
those aircraft available. Alsc, DT4E testing was extended,
which caused delays and cancellations of some IOT&E flights.
According to the A~10 test manager, AFTEC was not able to
fully evaluate

~-general operational suitability,

--military utility and operational effectiveness
during performance of certain ground attack missions,

~-survivability/vulnerability,

--reliability/maintainability,

10



--logistics supportability, and

-=gun performance.

According to APTEC logistics perseonnel, sufficient data
could not be obtained during the B-1 IOT&E program to support
a statistically sound evaluation of maintainagbility, reliabil-

ity, or personnel requirements bhécause of the limited time
available to gather such data.

11



CHAPTER 4

SEPARATE DEDICATED PHASE OF OPERATIONAL TESTING

NEEDED BEFORE PRODUCTICON DECISION

At the time of our review most AFTEC~managed IOT&E
programs were combined with DT&E to minimize cost. As of
October 1976 30 of 36 AFTEC-conducted IOT&E programs were
combined with DT&E. While this practice probkably reduces
the cost uf testing and provides AFTEC with early and sus-
tained involvement during system development, we believe
that many of the problems discussed in chapters 2 and 3
could be overcome if the final phase of IOT&E was separate
from DT&E.

PROBLEMS IN COMBINED TEST PROGRAMS

The objectives of DT&E and IOT&E are considerably
different. DT&E is a detailed engineering analysis of
a system's performance whereas OT&E is an assessment of a
complete system's mission performance in its intewndud en-
vironment when operated, maintained, and suppors.d by
personnel with similar gualifications of those in the field.
Although uany objectives of the two types of testing can
probably be accomplished concurrently, we believe that a
separate dedicated phase of IOT&E is essential to assure
that all operationai test objectives are accomplished.
In commenting on this report, Air Force officials stated
that the next revision of Air Force Regulation B80-14 will
emphasize separate IOT&E phases where feasible.

In Air Force combined DT&E/IOT&E programs, development
test objectives appear to take precedence over operational
test objectives. As shown in chapters 2 and 3, combined
programs are usually conducted in a development testing
environment, aircraft are likely to be instrumented for
DT&E, contractor personnel frequently perform much of the
maintenance, and time constraints often result in less-
than-planned coverage of IOT&E objectives. We believe
that these problems are likely to continue in the absence
of a separate dedicated phase of IOT&E.

AIR FORCE POSITION ON COMBINED TEST PROGRAMS

At the time of our review the AFTEC commander favored
combining DT&E and IOT&E primarily because he believed that
this practice is less costly than separate testing. He
3tated that another advantage is AFTEC early and sustained
involvement in testing during system development that in-
creases AFTEC familiarity with the system and enables it to

12



provide feedback of operational concerns to the development
agency. The earlier these operational concerns are surfaced,
the easier it is to alter the system to make it more opera-
tionally suitable. We were also told that AFTEC early in-
volvement allows it to be sure that OT&E concerns are
addressed in pertinent program documents. It should be

noted that, although AFTEC favored combined DT&E/IOT&E, it
also favored a revision to current Defense directives that
would assure that OT¢E is allocated some separate dedicated
tests,

There is some benefit with AFTEC becoming involved
early itn a system's development~—an increase in its famil~
iarity with che system and early communication of operational
concerns to the developing agency. However, we believe
that the final phase of IOT&E should be separated from DT&E
to assure that all operational test objectives are accom-
plished before the production decision and that the proper
relationship is maintained between the developing agency
and the independent testing agency. We believe that, in
the absence of a separate dedicated IOT&E phase, any cost
savings of combined-versus-separate test programs could be
more than offset by the costs of correcting deficiencies
after the system enters production-=deficiencies that should
have been disclosed in IOT&E befcre the production decision
was made.

DEFENSE AND AIR FORCE GUIDANCE ON COMBINED-
VERSUS~-SEPARATE TEST PROGRAMS

Defense Directive 5000.2 states that operational
testing should be separate from development testing. How-
ever, development testing and early phases of opecrational
testing may be combined where separation would cause delays
that would create unacceptable military risks or that would
cause an unacceptable increas. in the system acquisition
cost. When combined testing :s conducted the necessary
test conditions and test data required by both the develop-
ing agency and OT&E agency must be realized. 1In addition,
the OT&E agency must be assured that the combined test is
so planned and executed that it provides the necessary
operational test information.

Alr Force Regulation B0-14 states that the implementing
command (usually Air Force Systems Command), in coordination
with the participating test agencies, will develop test and
evaluation alternatives early in program planning to deter-
mine whether separate or combined testing will save time
and money, and assure adequate testing.
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In commenting on our report, the Air Force stated that
the next revision of Air Force Regulation 80-14 will empha-
size separate IOT&E phases where it is feasible.

We believe that it is extremely important to conduct a
separate dedicated phase of IOT&E on all major acquisition
programs. As stated on page 12 of this report, the objectives
of DT&E and IOT&E are considerably different. Because of
these differences, we do not believe that all important test
objectives can be accomplished concurrently.

A former commander o0f the Navy's independent operational
testing agency stated that

vk % * 3 clear cut distinction between DT&E and
OT&E is that DT&E tests a weapon, while OT&E
tests a weapon system (and very seldom does the
development program invelve the whele system).

In DT&E, the people who are in the test crganiza-
tion should be primarily technical. For OT&E, the
people in operational test organivationz should
definitely not be technical. They should be
thoroughly operational. 1 can cite only & few
examples, maybe half a dozen, of successful con-
current testing--~testing in whicl DT&E and OT&E
could be conducted during the same test period.”

14



TSR

CHAVTER S

THE AIR FORCE_RECOGNIZES THE NEED FOR

BETTER OPERATIONAL TEST CRITERIA

According to Air Porce Headgquarters representatives,
operational test criteria have not been well defined early
in acquisition programs and operational concepts have not
been continually updated. As a result, operational tests
tended to be subjective and oriented toward contract speci-
fications, even though the specifications may not have been
operationally important. Traditionally, the users have not
provided developers with updated information that expressed
the intended use of new or improved systems. This lack of
information could result in the development of systems that
do not fulfill the user's current reguirements.

There has been a lack of baselines for operational
testing of Air Force systems because program documents have
not provided updated operational criteria. BAs a conse-
guence, evnliuations of operational effectiveness were not
based on the most current operational concept.

For example, thrust performance reguirements for the
A-10 were evaluated by AFTEC without an updated operational
concept provided by the user. This resulted in a major
disagreement between AFTEC and the system program office
on the adequacy of the aircraft's thrust, &a.v Force Head-
quarte- s personnel stated that there would no have been a
disagreement if the using command had provideu an updated
operational concept. Also, maintainability criteria for
the B-1 aircraft were not fully estatclished by the user
before IOT&E; therefore, AFTEC could not determine whether
the aircraft was meeting all of its maintainability
requirements.

Due in part to AFTEC recognition of this problem, the
Air Force was actively considering a new policy on develop-
ing and updating operational concepts when we completed our
review. The operational concept is intended to be a con-
tract between the developer and the user to stablize system
design before full-scale development. 1t will be used,
among other purposes, to establish criteria for test and
evaluation. Air Force Headquarters, supporting ccmmands,
and AFTEC will be expected to participate along with the
developers and users in formulating and updating the op-

erational concept. This policy was implemented in Novem-
beir 1977.
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We believe that the new policy will provide a better
means for evaluating operaticnal test results 2gainst cur-
rent operational requirements. It will alsc provide for
a better understanding between the user, developer, sup-~
porter, AFTEC, and Air Force Headquarters, and will improve
the user's ability to influence the system design during
development to fulfill their needs. However, in implement~
ing this policy safeguards should be established to assure
that the operational concept is based on current threat
assessments, 1s updated during the acquisition process,
does in fact reflect user reguirements, and provides a basis
for establishing operaticonal test criteria.
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CHAPTER 6

CONCLUSIONS AND RECOMMENDATIONS

Operational testing 1s performed to determine a system's
military utility and operational effectiveness and suitabil-
ity. It shoulid be an assessment of a complete system's mis-
sion performance in its intended environment when operated,
maintained, and supported by personnel with similar gqualifi-
cations to those in the field. Development contracts and
test plans should provide for adequate resources, including
time, t7 complete a separate, indepth operationail evaluation
of the system before the production decision. The OT&E
agency should not be dependent on the development agency for
essential resocurces. Also, program Gocuments such .s de-
velopment contracts and test plans should provide suffi-
ciently detailed and current operational requirements to be
used as performance criteria during operational test
programs.

We believe the practice of performing IOT&E in a
development environment, using predominantly more-qualified-
than-average user personnel to operate the system and hav-
ing development contractors provide most of the maintenance
and support, could deprive decisionmakers of relevant op-
erational informaticn needed Lo make informed production
decisions. Limitations such as unavailable and unsuitable
test resources, limited time, and inadequate operational
test criteria have affected the effectiveness of AFTEC in
performing its mission. AFTEC devendence on the developer
for test resources during IOT&E could have an adverse effect
on its inderendence. A separate dedicated phase of IOT&E
is needed to assure that all operational test objective=
are accomplished before the production decision and to
assure that the proper adversary relationship is maintained
between AFTEC and the development agency.

Despite these limitations, we believe that AFTEC,
during its short existence, has had positive effects on the
Alr Force test and evaluation process by adding realism to
tesc programs and by recognizing the need for improved
oparational test criteria to make better operational effec-
tiveness and suitabiliity evaluations. We strongly support
the concept of an independent test organization and believe
that it should be able to conduct realis%ic testing.

In commenting on our report, the Air Force hasically
agreed with our position (see app. I) and cited several
measures being undertaken to resolve the problems. The
Alr Force stated that increased use of realistic operational
test locations will be emphasized i1n future test programs.
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The availability of test resources is receiving considerable
attention within the Alr Force. For example, AFTEC has es-
tablished advanced planning to provide for (1) an adegquate
number of test articles, {2) unique instrumentation, and

{3} the time needed to accomplish operational testing. The
Air Force also stated that it has initiated action to pro-
vide high-level visibility to OT&E resource requirements
through development 0f a resource management system that in-
cludes a semiannual review and arproval of OT&E resources by
a general officer committee. The Air Force also amended its
regulation (AFR 57-1) to include a policy for developing
operational concepts to provide, among other things, better
cperational test criteria. In addition, the Air Force plans
to emphasize separate IOT&E where feasible.

We believe that these measures, if fully implemented,
will improve Air Force operational testing. However, we
believe that additional measures are reguired to assure that
a separate dedicated phase of IOT&E is conducted on all major
acquisition proarams before the production decision and that
average operational and support personnel are used for opera-
tional testing.

RECOMMENDATIONS

Because of the importance of making a realistic assess-
ment of the operstional effectiveness and suitability of a
weapon system before production and the subseguent deployment
of the system to the operational forces, we recommend that,
for future test programs, the Secretary of Defense

--monitor the Air Force's implementation of the improve-
ments in operational testing cited in its comments to
our draft report,

--direct the Air Force to conduct operational test and
evaluation with operational and support personnel of
the type and gualifications of those expected to use
and maintain the system when deployved, and

--direct the Air Force to conduct a separate dedicated
phase of IOT&E to assure that all operational tecst
objectives are accomplished under the appropriate test
conditions.
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APPENDIX I APPENDIX I

THE UNDER SECRETARY OF DEFENSE
WASHIRGTON, D.C. 20551

BESEARSH AND 14 FER W78

EHOIERRING

Mr. R. ¥, Gutmann

Virector, Procurament and
Systems Acquisition Division
U.5. Semersl Accouatling O0ffice

Washington, D. C. 20848

Bear Mr. Guimann:

This is in reply to your letter, dated November 30, 1877, to the
Secretary of Defense regarding your report titled, "Alr Force
Opsrational Testing Nesds fmprovesent,' 05D Cese #4770, GAD Code
#951319,

tnclosed is @ tetter from the Alr Force which -<equately details
thele basic agreement with the subject report and Is fully supported
by 0$b. Thay polnt out that most of the programs selected for review
by the GAD had elready entered full-scale development at the time
AFTEC wes estsblished. Therefore, these established test programs
had to be modified 2o Incorporate AFTEC desires and do not reflect
the planning and conduct of operational testing that s occurring
today. Hany of the Improvements cited hsve been Implemented on the
latar programs.

0SD has recantly shifted the management of operational testing from
USDRE to ASD{PAsSE). This sction should strengthen operational test-
ing in a1l of DcD. A new Dol Directlve 5000.3 is belng written but
no major policy changes ave anticipated. DoDD 5000.3 is a broad
directive that establishes operational test and evaluation policy for
the Milltery Departments and other Defense agencies. The GAO report
has taken these broad guidelines for operational testing and somewhat
narrowly app'lied them to Initlal dperational Test and Evaluation
{10T6E) programs, the majority of programs veviewed. DobDD 5000.3

goes not expliclitiy differenticte between OTSE and I0TSE policy,
except with regard to test timing. 1t must be recognized, however,
that different policy is appiled to the two OTEL phases. The value
gained from early OTSE {particularly combined DTSE/IOTEE) is well
worth the necessary limltations Imposed by required personnel qualifi-~
cations, environment, and the Timited test time avallable, These
limitations are removed as the system progresses into subsequent OT&E,
thereby meeting the requirements of DodD 5000.3. Further, DoDD 5000.3

1s
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states thet adequate OTSE must be sccomplished enly to estimate, not
determine, operational effectiveness ond suitability. This distinction
is often lost when discussing the zdequacy of GTSE.

Management tradecffs are examined on a program-by-progrem, and often
test-by-test, basis to datermine if the value of Information obtained
is worth the cost to obtain §t. Uz shell continve to endeavor to
achieve the proper balance of adeguate testing at the minimum cost.

Sincerely,

Enclosure Principal Doputy

e,
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. DEPARTMENT OF THE AIR FORCE
WASHINGTON, D.C. 2530

QFRL2 0F T3 ASSISTART SECREVARY

MEMORANDUM FOR ASSISTANT SECRETARY OF DEFENSE (PROGRAM
ANALYSIS AND EVALUATION)

SUBJECT: €0 Draft Raporf, Bir Forecs Operational Testing
fieceds Improvemsnt (0SD Case §4770) (GAO Code &
§51319)

The hir Porce has bsen reguested to provide comments
¢ your office on the subject report.

We agree with the goals that are embodied in the GRO
recormendations. FPiszecal constraints, howsvaer, will have
an impuct on oy many expensiva test ariticles we ean
procure golely for I0T&E and how much funding we can
apply toward improving the operaticnal enviromment at
test ranges,

Even before the indtiation of the GAO review in
October 1976, many of these recommendations were recognized
by the Air Force and have been implemanted fully or in
part. Most of the planning for programs selected fox
review by the GAO had already entered full scale development
by the time AFTEC was established in 1%74. Programs were :
modified to the extent possible to accommodate operational
considerations reguested by AFTEC. Programs that were not
yet stzuctured or contractually committed now reflect the
trend toward full comnsideration of OT&E rescource regguive-
ments, dedicated test events, and operational deployments
prior to the productien decision.

We support the first, and in principle, the fourth GAO
recommendation (1) “hat more initial operational testing be
conducted at locations that more closely approximate the
expected operating environment and (2) that the test plans
provide for a separate dedicated phase of IOT&E. Increased
use of realistic operational test locations is Air Force
policy and this practice will be accorded continu=d emphasis.
Because of dollar, time, and resource constraints, it has
not been practical to have separate, dedicated IOTEE phases
in every program. Where practical, we have conducted
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separate IOT&E phases. The P-4G WILD WEASEL and EF-113A
programs are examples. Alsco, the EF-1112 has a separate
I0T&E phase scheduled for Mountain FRome AF3, Idaho, where
the gystem will eventually be deployved. Other syctems
such as the CBU-15, COBRA DANE, and ATEC will use as the
I0TsE site the planned deploved location. The next
revision of AFR 80-14 will ewphasize seperate I0T&E
phases where feasible.

We cencur in prineiple with the second CA0 recommends=
tion that operation and support personnal selected for test
teams should be of the type and gualifications of those
expected to use/support the system ence it is deploved.
However, we have found that personnel with above average
gqualifications are necessary to ascess the militazry uvtiliey
particularly of prototype and preproduction weapon systems.
Adeqguate assessments of the systen's effsctiveness,
meintainability, deficiencies, and need for modifications
reguire highly qualified personnel.

The third GAO recommendation that teet documentation
should assure that adeguate OTEE resources are providad
iz receiving consldereble attention. AFTEC has established
an advancad planning functicn that enhances interface with
the develeoping agency f£yrom program inception to ensure that
OT&E requirements are included early in the test program, o
include provision of an adequate number of OT&E test articles,
unigue instrumentation, and the time needed to accomplish
operational testing., In addition, EQ USAF has initiated
action to provide high level visibility to OT&E resouree
requirements through development of an OT&E Resource Manage-
ment System {ORMAS). OKMAS includes a gsemi-annual review
and approval of OT&E resources by a generxal officer committse.

GAO's f£ifth recommendation that regulations include
the proposed policy feor developing operational concepts
to provide better operational test criteria was implemented
by a November 1977 intexim message change to AFR 57-1.
The change delinecates responsibilities to ensure that
operational concepts are developed in a timely manner;
are compatible with current and emerging doctrine, long
range planning, strategy, and force structure, and based on
current threats; are updated at appropriate intervals during
the ascquisition process; and that they provide 2 basis for
operational test criteria and reflect the using command®s
requirements.
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The GAO commented on page 5 that they ware danied
acoess o trip reports and mapns for the recorxd on the basis
thet they vore not offielsl documsnts. Acocoess o ¢xip
reports and pamd8 for the rocord waorw denied on the basie
that these documanis provided the limltad poarspactive of
the writer and pnot a corporate RFTEC eor Adr Force positioa.
The G&O had zegussted total uvnraestricted access to AFTEC
files. AFTEC denled such blanket access; withholding such
documsnts which are not releassble throuch mutuval agreswsng
between the Alr Force and GAO {i.s., accident investigations
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AFTEC posieion such as trip reporis and memos for the record.

The essencs of LIFTEC's indepondsnce lies in how tescs
are aspigped, designed, conducted, analyzed, gvaluated, and -
zeported. Documents which describe AFTEC's relatienship
with ether Aiyr Forcs agencies includz requlstions, tese
plans, management directives, test reports, program intyo=
dusticns, official latters, messages, etc. Ralavant izsuss
raized in trlp reports oy mems for the resord ave raflected
&8 an AFTEC positien in efficial letters and messaces which
ware avallable to the GAC. In additlom, the GRO comducted
scores of interviews, not only with APTEC personnasl, but
operating and implemanting command personnel as well.

Altheuch, &8 stated abuve, many actions have been
tzken that are in consonance with the GRO proposals,
several cavests are in ordsr. Trade-cffs must be made
between system acgulisi¢ion dollars and test eguipment/
environmental dollaxrs a3 well as in cost versus achedule.
Trade-0f£8 between acguiring wmore test assets, extrapola-
tion of data from other sources, and waiving particulars
of a test must be made based on both program and rance
capability constraints. Finally, the trend toward separate
I0TeE and away from combined testing must not be carried
8o far that ineffective duwlication, which we can 1ill
afford, is the result. We will continue to exercise these
managemant judgements on & program by program basis so
i that acguisition actions are in the best interests of

g the governmznt. : zf?lkxﬁZIéh,

JOMN J, Map™iy
Assistant San-rtary
Rescarch, [ ilc mant
| . end Lezis.ics
3

(951319)
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