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Eaablisfaed in 1974, the AiP FOPce Test and 
Ewaluation Center is responsibfe for managing 
Air Fopce operational test and e%&&3ti0n and 
prffwid’ing infsrn1ation on test results to the 
Secratary 04 the Air kxw and the Air Force 
Chief of Sraff. 

GAO found that the tes center has improwed 
Air Force operational testing. However, in- 
creased test realism, additional test resources, 
better test criteria, and rT;xe dedicated opera- 
tkmel testing are n&ed. This repdft contains 
reconmendations co the Secretary of Defense 
on these issues. 
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WASHINGTON. 0.6. 20303 

B-163058 

To the President of the Senate and the 
Speaker of the House of 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 hasp during its short existencer 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 tealism 
and assure tha< all important operational test objectives are 
accomplished before production decisions. 

We ma;le our review pursuant to the Budget and Account- 
ing Act, 1921 (31 U.S.C. 531, 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. 

Y%r 
of the United States 



CGMPTHOLLEK G.?NERAL'S OPERATIONAL TESTING OF 
REPORT TO THE CONGRESS AIR FORCE SYSTEtiS REQUIRES 

SEVERAL IMPROVEMENTS 

DIGEST m----m 

GAO 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 qualifications similar to 
those who will perform these functions in 
the field. (See pe 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 pe 
2.1 

Established in 1974, the Air Force Test 
and Evaluation Center is responsible for 
managing Air Force operational test and 
evaluation and providing an independent 
assessment on the test results to the 
Secretary of the Air Force and the Air 
Force Chief of Staff. (See pp. 1 and 2.1 

GAO found that the test c tnter, during 
its short existence, has had positive 
effects on the Air Force test and evalua- 
tion process. The Air Force comments on 
a draft of this report indicate that ac- 
tion is being taken to further improve 
operational testing during future programs, 
I-iowever, during its review GAO found several 
limitations in Air Force operational testing 
that warrant consideration by the Secretary 
of Defense ;Ind 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 cllalifications of expected 
users. (See p. 4.) 

Jew Sheef. Upon removnl. the report 
cover date shoutct be noted hereon. i PSAD-78-102 
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GAO believes that these measures, if fully 
implemented, will improve Air Force opera- 
tional testing . However I GAO also believes 
that additional measures are required to 
assure that a separate dedicated phase of 
initial operational test and ?‘aluation 
is conducted on all major acquisition pro- 
grams before the production decision and 
that average operatio?al and support per- 
sonnel are used for operational testing. 

RECOk4MENDATIONS 

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 Tystem to the operational forcess 
we recommend “hat@ for future test programs, 
the Secretary of Defense 

--monitor the Ajr Force’s implementation of 
the imcrovements 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 qualifi- 
cations of those expected to use and main- 
tain the system when deployed, and 

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

iii 
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CHAPTER 1 

INTRODUCTIOH 

Testing is a key ingredient in the defense system 
acquisition process because it provides data for evaluating 
system development progsess. Information on system perfor- 
mance and reliability are provided to management through 
frequent testing of compoRents and assemblies up through 
complete system configurations. Management neet?s adequate 
and valid test data to make informed prcgrem zanngement de- 
cisions and to determine the advisability of system prodac- 
tion. Two basic kinds of test and es~3uatfoR occur during 
the defense system acquisition process--deve%eye~~~ test 
and @vaPuation (DT&E) and operational test and evaluation 
(OT&E) * 

(; 
1 

DT&E is 1;~ demonstrate whether engirreering design and 
development is complete, design risks are minsmized, and 
the system meets specifications 5 DT@E is a detatled engi- 
neering analysis of system performance hbeginniRg with 
individual subsystems and progressing through 8 complete 
system) where,bystem design is tested arrd evaluated against 
engineering and performance criteria by the tmpiementing 
command, 

OT&E is conducted to estimate the system's military 
utility and operational effectiveness and so%tskility. 
OTbE is an assessmen: of a complete systemn"s mission perfonm- 
ante in its intended environment when operated, maintarned, 
and su,pported by personnel with qualificetion~~ similar to 
those who would normally operate it. In addrkion, (IT&E 
provides information on organization and perxznnel require- 
ments as well as the tactics and doctrine to be used when 
the system is depltfed. 

Defense Directive 5000.3 establishes policy for con- 
ducting test and evaluation of defense systems by military 
departments and Defense agencies. It requirr=f2 one major 
field agency in each military service, separate and distinct 
from implementing and using commands, responsrble for UT&E, 
that reports directly to the military service chief. 

The Fir Force established the Air F%rce Test and 
Evaluation Center (AFTEC) as its principal f:le-sld command 
to manage OT'&E. It provides OT&E information to the 
Secretary of the Air Force and the Air Force Chref of 
Staff. AF'TEC was officially activated iR January 1974, 
and became completely operational in October 1974. 
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Ai.. Force Regulation 80-14 implemented Defense Direc- 
tive 5000.3; the regulation ou'elines Ai.r F'i;zce policy and 
procedures for manag.!.ng test and evaluatcon during system 
development, ;cquisit;on, and deployment. It established 
the management relationships during a system's3 liife cycle 
among the commands responsible for acquiring defense sys- 
tems and for managing CT&E programs (ncrmally the Air Force 
Systems Cominand (AFtZ) or the Rir For-c? Logistics Command), 
RF.TEC, and operating and supporting ccmmands. 

ZiTEGORIES OF OPEEWTiONRL TESTING 

OT&E COf13~StS of two phases --initial operational test 
and evaltiation (IOT&E) and follow-on tesd and evaluation 
(FOT&E). IOT&E is to determine a system's operational 
effectiveness and suitability before the fixct major pro- 
duction decision. 

FOT&E is all operational testing after the first 
major p;roduction decision. FOT&E is to refine detetmina- 
eions Gf a system's opcratio~~al effectiveness and suita- 
bility that were made during IOT&E and to assist in further 
production, decis<ons or system configuration claanges, 
FOT&E could continue throughout the system's life cycle. 

OEJECTlVE AND SCOPE a- 

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

We interviewed officials at AFTEC Zeadquarters and 
field elements and selected DT&E team members, We also 
reviewed test file documentation and other information 
provided by AFTEC. 

DIFFICULTY IN OETAINIYG ACCESS 
TO CERTAIN AGEPICY RECORDS 

Our evaluation was hampered zonsiderablf because AFTEC 
would not provide us access to trip reports and memorandums 
to the record becauser according to the Air Force these docu; 
merits provided the limited perspective of the wrbtcr 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 
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Porte entities, Without this source of information, we cculd 
not fully evaluate AFTEC independence from implementing and 
using cornmar,ds 8 

This is part of a broader problerr that GAO is experienc- 
ing regasd~ng access to Air Force records, GAO is attempting 
to resolve this at the Air ‘Force and Department of DeEensp 
level s L 

3 



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 envirsn- 
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 adequately 
reflect the performancep maintainability, and readiness of 
the systems in a realistic operational environment. 

SUITABILLTV OF TEST SITES 

Defense Directive 5000.3 and the sir Force implementing 
Regulation 80-14 state that OTQE should be eomdueted in as 
realistic an operational environment as possible, However p 
aircraft IOT6E was usually performed at Edwards Air Force 
Base I California, which has environmental characteristics 
desirable for development testing but not for operational 
testing a 1t has desert terrain, almost unlimited visibility, 
and consistently qood weather, whereas many aircraft systems 
art? required to operate in adverse weather conditions. 

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

Because AFTEC has only existed since 1974 and because 
of the limited number of ai.rcraft test programs that have 
been completed under AFTEC direction, we cannot document 
the adverse effects of conducting aircraft test programs 
at Edwards Air Force base. However p we believe that op- 
erational test programs conducted in such environments are 
likely to produce limited test results and allow programs 
to go rnto 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 locations within 
the United States that offer a representative environment 
surtable for testinq 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 
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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 equipment, 
and other support from Edwards to a more representatnve loca- 
tion. 

These factors are important considerations in s(?lecting 
sites for future IOT&E programs. Koweverp the valid:.ty of 
test conditions is also an important consideration for deci- 
sionmakers when determining whether an acquisition should 
move forward. ThereforeP we 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 p 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. 

&UALIFICWTIONS OF TEST PERSONNEL 

Defense Directive 5000.3 calls for OT&E to be performed 
by operational and support personnel of the type and quali- 
fications of those expected to use and maintain the system 
when deployed, 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 p Air Force systems are not always 
operated and maintained during IOT&E by personnel with 
qualifications similar to those who would operate and main- 
tain the systems after they are deployed. In many casesc 
contractor personnel perform much of the required 
maintenance. 

Clearly above average Strategic Air Command pilots 
(graduates of test pilot schoo') were used during the B-l 
test program. Pilots used for thqs A-10 test program were 
considered to be more qualified Lhan the averaqe Tactical 
Air Command pilot. In contrast, pilots usei for the YC-15 
LID 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 assiqned to AFTEC TOT&E 
test teams were generally very hi43 caliber with considera- 
ble experience workinq in their specialty area. They were 
usually much more highly qualified than personnel who will 
maintain the system after it is deployed. 

f -- 
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Much of the maintenance during IOTEE was performed by 
the contractor because most of the development contracts 
required contractor maintenance during DT&E--which is 
generally combined with &is Force IOT&E programs. In fact, 
AFTEC obtained the majority of its maintenance data by 
observing maintenance don@ 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 IGT&E than could be expected at am operational 
location D 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. 

During ‘ihe A-10 IOT&EI four of the six available test 
aircraft were contractor maintained. Although AFTEC per- 
formed 1 imi ted m hands-on” maintenance during the B-l and 
YC-15 IOT&E programs) the contractor wds primarily 
responsible. 

Waintainability is a very important factor in deter- 
mining a system”s readiness and cost of ownership over an 
extended period of time, We believe that during IOT&E 
maintenance should be conducted by personnel with the 
same qualifications as the expected users in order to 
obtain accurate estimates of system maintainability. The 
air Force stated that it con@urredl in principal, with 
this position. However p the Air Force alsa 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 Association that an important 
characteristic of operational testing includes the use of 
“fleet type” personnel, 

‘I* * ‘* not people specially trained, not test pi- 
lots * not technicians or engineers, but the aver- 
age sailor who has dii the Fropensity 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. 

6 



AFTEC EFFORTS TO MAKE ITS TEST 
PmmEfS MOR~~EALISTIC --------- 

AFTEC has tried to make its test programs more real- 
1stic. During X-15 testing p 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-l IOT&E included three missions dedicated to 
operational testing that closeiy resembled a normal. Strate- 
gic Air Command exercise. It included base escape, low 
altitude terrain following, high altitude supersonic Fene- 
trations, air refueling p and weapon de1 iver ies D 

The test manager stated that A-10 testing during FOT&E, 
which was corJcflted after the production decision, was more 
reaiistic 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 Air Force 
3ase) for low ceiling flying. 

“ “C - I I  



CHAPTER 3 

LIF”,IT.ED TEST RESOURCES HAVE ADVERSELZ 

AFFECTED AIR FORCE OPERATIONAL TESTING -_I___ 

AFTEC had very little Control over the resources neces- 
sary to conduct initial operational testing on the systems 
that de reviewei. The Air Force systems command had prime 
responsibility for assuring the availability of test re- 
sources e We found that (1) test items and related system 
hardware frequently were not available, (2) test ranges were 
often not suitably equipped, and (3) time constraints have 
arfected the ability of AFTEC to accomplish its test objec- 
tives. Although we could not determine the effect of these 
limitations 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 
required by the development contract. Since AFTEC has 
existed only since 1974, operational requirements for test 
resources have generally not been reflected adequately in 
these contracts. APTEC is trying to become involved early 
enough in upcoming programs to resolve some of the prob- 
lems with test resources. In commenting on this renort, 
the Air Force state-d that considerable attention is being 
devoted to resolving the limited test resources problem. 

AVAILABILITY OF TEST ITENS AND 
RELATED SYSTEM HARDh’ARE 

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 Xild Weasel IOT&E 
progra:,ls as well as the F-15 FOT&E program because important 
elements could not be fully tested. For example, 10 prepro- 
duction aircraft were originally Flanned for use on the A-10 
co,nbined D'T&E/IOT&E test program; the first 6 were to be 
used for DT&E and tne last 4 for IOT&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 igovember 1975) with two of tbe six DT&E aircraft. 
Since these were DT&E aircraft, they were instrumented for 
DT&E rather than for ICI&E. 

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

8 
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There was not room for all of the standard operational 
equipment (such as UHF homing equipment or a strike camera 
to provide bomb accuracy data) durinq IOT&E. Also, sever al 
items of A-10 hardwares including electronic countermeasure 
pods and chaff and flare dispensers, were not available for 
testing dur ing 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 evaluate the adequacy and transporta- 
bility of aerospace ground equipment 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 equipment that was 
available evaluated by AFTEC. Of approximately 265 ground 
equipment items identified I 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 sample 
size. 

The lack of spar? 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-l5 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, Therefore, 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 shortage of AIM-9L missiles. 

SUITABILITY OF TEST RANGE? * _.---e---w- 

Test ranges are not completely suited for operational 
testil’lg 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 in more qualified data. 
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One of the two rangss 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 IOT&E ---- -e---w 

Time constraints affect IOT&E programs. In cases 
where DT&E took longer than planned, IOT&E was generally 
compressed to a shorter time period to neet the scheduled 
production decisizz. 

In some cases, assessments of operational suitability 
were qualitative (subjective opinion) ritther than quantita- 
tive (numerically expressable) because sufficient testing 
could not be accomplished before the pr*Jduction 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-l/2 months and shortages of spare parts for 
those aircraft available. Also, DT&E testing was extended, 
which caused delays and cancellations of some XOT&E flights. 
According to the A-13 test manager, AFTEC was not able to 
fully evaluate 

--general operational suitability, 

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

--survlvabllity/vulnerability, 

--t-e1 iabi 

I 

1 
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l ity/ma intainabil ity, 
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CHAPTER 4 --- 

SEPARATE DEDICATED PHASE OF OPERATIONAL TESTING 

NEEDED BEFORE-PRODUCTION DECISION 

At the time of bur review most AFTEC-managed IOT&E 
programs were combined with DT&E to minimize cost. As of 
October 1976 30 of 36 ,aFTEC-conducted IBT&E programs were 
combined with DT&E. While this practice probably reduces 
the cost tf 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 PROP,RAMS -II -11- 

The objectives of DT&E and IOTfE are considesabiy 
different. IX&E is a detailed engineering analysis of 
a system@s performance whereas @T&E is an assessment of a 
complete system's mission pe rformance in its Fnte+zfj en- 
vironment when operated, maintained, and suppur;:,J b;? 
personnel with similar qualifications of those in the field. 
Although .Ilany 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 80-l% will 
emphasize separate IC?T&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 TOT&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 
stated 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 
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provide feedback of operational concerns to the development 
agency - The earlier these operational concerns are surfaced, 
the easier it is ‘co alter the system to make it more opera- 
tionally suitable. We we:-e also told that WFTEC early in- 
volvement allows it to be sure that OT&E concerns are 
addressed in pertinent program documents, Et should be 
noted that, although AFTEC favored combined DT&E/IOT&E, it 
also favored a revision to current Defense directives that 
wou.ld assure that OT&E is allocated some separate dedicated 
tests e 

There is some benefit with AFTEC becoming involved 
early In a system’s development--an increase in its famil- 
iarity with the system and early communication of operational 
concerns to the developing agency. Eowever , we believe 
that the EineZ. phase of TOT&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 p in 
the absence of a separate dedicated TOT&E phasec 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 IOTBE befcre the production decision 
was made, 

Defense Directive 5000.3 states that operational 
testing should be separate from development testing. How- 
ever, development testing and early phases of operational 
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 a When combined testing 1s conducted the necessary 
test conditions and test data required by both the develop- 
ing agency and OT&E agency must be realized. In 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. 

Air Force Regulation SO-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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Xn commenting ori our report:, the Air Force stated that 
the next revision of Air Force Regulation GO-14 will empha- 
size separate fOT&E phases where it is feasible. 

We believe that it is extremely important to conduct a 
separate dedicated phase of POT&E on all major acquisition 
programs O As stated on page 12 of this report, the objective& 
of DT&E and IOT&E are considerably different, Because of 
these differences p we do not believe that a%1 important test 
objectives can be accomplished concurrently, 

A former commander 0% the NavyDs independent operational 
testing agency stated that 

r,* * * a clear cut distinction between DT&E and 
OT&E is that DTQE tests a weapon8 while OThE 
tests a weapon system (and very seldom does the 
development program involve the whole system] o 
In 8%&E, the people who are in the test erganiza- 
tion should be primarily technical. For OT&@, the 
people in operational test organizations should 
definitely not be technical, They should be 
thoroughly operational. 3. can cite only a few 
examplesl maybe half a dozene of successful con- 
current testing-- testing in whick LIT&E! and OT&E 
could be conducted during the same test period.” 
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TME AIR FORCE RECOGNIZES TWE NEED PCXJ ---___1 

BETTER QPERAT%UMWL TEST CRITERKA _I- -- 

According to Air Force Headquartera 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 deweiopment ,of systems that 
do not fudfiEP the userOs current requirements. 

There has been a lack o% baselines %QK operational 
testing of Aiw Force systems because program documents have 
no& provided updated operational criteria. As a conse- 
quence, evaluations of operational effectiveness were not 
based on the most current operational concept. 

For example, thrust performance requirements Ear the 
A-10 were evaluated by AFTEC without an updated operational 
concept provided by the user. This resulted in a major 
disagreement betrgeen AFTEC and the system program office 
on the adequacy of the aircraftOs thrust, A.r 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-l aircraEt were not fully established by the user 
bL%ore IOT&E: therefore, AFTEC could not determine whether 
the aircraft was meeting all of its maintainabjlity 
requirements. 

Due in part to APTEC recognition 0% 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, It will be used, 
among other purposes0 to establish criteria for test and 
evaluation. Air Force Headquarters, supporting commands, 
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- 
ber 1977, 
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We believe that the new policy will provide a better 
means for evaluating operational test results against cur- 
rent operational requirements. It will also prcwide for 
a better understanding between the ~kser~ developers sup- 
porter I AFTEC, and Air Force Neadquert@rs, and will improve 
the user’s abili+:y to influence the system design during 
development to fulfill their needs. Kiowever p in implement- 
ing this policy safeguards should be established to assure 
that the operational cer%cept is based OI-I current threat 
assessments I is updated during the acquisition process, 
does in fact reflect user requirementsF and provides a basis 
for establishing operational test criteria. 
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CHAPTER 6 -m---u 

CONCLUSIONS AND RECOMMENDA”IONS -_I- e-m 

Operational testing 1s performed to determine a systemss 
military utility and operational effectiveness and suitabil- 
ity. It should be an assessment of a complete system’s mis- 
sion performance in its intended environment when operated# 
maintained, and supported by personnel with similar qualifi- 
cations to those in the field. Development contracts and 
test plans should provide for adequate resources, including 
timer t3 complete a separate, indepth operationai evaluation 
of the system before the production. decision. The 3T&E 
agency should not be dependent on the development agency for 
essential resources. Also, program documents such ,s de- 
velopment contracts and test plans should provide suffi- 
ciently detailed and current operational requirements to be 
used as performance criteria dur ing operational test 
programs. 

We believe the practice of performing IOT&E in a 
development environment B using predominantly more-qualified- 
than-average user personnel to operate the system and hav- 
ing development contractors provide most of the maintenar‘ce 
and support, could deprive decisionmakers of relevant o>- 
erationak informatnon needf?d to 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 dependence on the developer 
Eor test resource? during IOTsiE could have an adverse effect 
on its independence. 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. 

Despittl these limitations, we believe that AFTEC, 
during its sho.ct existence, has had positive effects on the 
Air Force test and evaluation process by adding realism to 
test programs and by recognizing the need for improved 
operational test criteria to make better operational effec- 
tiveness and suitability evaluat ions * We stronqly slipport 
the concept of an independent test organization and believe 
that it should be able to conduct realiseic testing. 

In commenting on our report, the Air Force basically 
agreed with our position (see a?p. I) and cited several 
measures being undertaken to resolve the problems. The 
Air Force stated that increased USC of realistic operational 
test locations will be emphasized in future test programs. 
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The availability of test resources is receiving considerable 
attention within the Air Force. For example f AFTEC has es- 
tablished advanced planning to provide for (3.) an adequate 
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 pry- 
vide high-level visibility to OTGiE resource requirements 
through development of a resource management system that in- 
cludes a semiannual review and aF?aoval of CT&E resources by 
a general officer committee. The Air Force also amended its 
regulation (AFR 57-l) to include a policy for developing 
operational concepts to provide, among other things, better 
operational 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 apesational testing. Howeverp we 
believe that additional measures are required to assure that 
a separate dedicated phase of %OT&E is conducted on aPI major 
acquisition programs before the production decision and that 
average operational and support personnel are used for opera- 
tional testing. 

RECOMMENDATICJNS - 

Because of the importance of making a realistic assess- 
ment of the operational effe ciiveness and suitability of a 
weapon system before production and the subsequent 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 qualifications of those expected to use 
and maintain the system when deployed, and 

--direct the Air Force to conduct a separate dedicated 
phase of IOT&E to assure that all operational test 
objectives are accomplashed under the appropriate test 
condrtions. 

f 
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APPEtiDIX I APPENDIX I 

BSB has reeantiy sklfted the mnagement of operational testing from 
lkxRE to ASD(PA5E). This ectfm shmfci strengthen operatfonal test- 
trig fn all af D&3. A crew DOD Directive 5000.3 is being written but 
no 1~4Jor pd!cy chengets 8’6 snticlpated. DODD 5000.3 fs a broad 
dtrscttve that establishes operatim test and evaluation pallcy for 
the Wilttary Departments and other Defense agensies. The GAD report 
has taken these broad guidelines for operational testing and sowhat 
narrowly apprled them to Initta: dperationai Test and Evaluation 
(ICYWE) progr8zz4, the WJority of programs revfew-d. DoDD .5000.3 
&es not ez+l1cltly differentiate between OTSE and IOTsE policy, 
f2.xcept with regard to test tlnfng. It must be recognized, however, 
that different policy is applied to the two N&E phases. The value 
gained from early OTSE (particularly combined DTSE/13TEE) is well 
wor&h the necessary linltations Imposed by required personnel quallfi- 
cations, environment, and the limited test time available. These 
Ifmltatlons &re r&=ved as the system progresses into subsequent OT&E, 
thereby meeting the requirmnes of Do3D 5000.3. Vuttker, DODD 5000.3 
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