
UNITED STATES GENERAL ACCOUNTING OFFICE 
WASHINGTON, D.C. 20548 

May 4, 1983 
INSTITUTE FOR PROGRAM 

EVALUATION 

The Honorable David Pryor 
United States Senate 

Dear Senator Pryor: 

As you requested on October 27, 1982, we have conducted a 
follow-up review of the IR Maverick program. The purpose of 
this letter and enclosures is to present the facts associated- 
with the developmental and operational testing, the engineering 
design changes and the cost growth of the IR Maverick program. 
As you know, our letter report on the IR Maverick, published 
June 25, 1982, could not take advantage of all of the IOT&E 
data, since the complete IOT&E results were not published until 
December 1982.1 We have therefore now obtained all o.f 'the IOTbE 
test data and are presenting this information here;. In our 
search for other data, however, we have had disappointments in 
two areas: (1) no report on developmental testing (DT&E) or 
survivability analysis is available, and (2) we could not 
conduct pilot interviews because we were unable to grant the 
pilots confidentiality. The detailed statement of facts for 
each of these program segments is presented in Enclosure I. 
Below, I will highlight and summarize some of the major facts. 

Although the need for the IR Maverick program, based on the 
serious Soviet threat to Central Europe, has not changed, the 
intended capability of the IR Maverick has changed. It has been 
redefined from "complete day/night/adverse weather system" to a 
system which will provide (1) a daytime capability in all 
terrain (2) a nighttime capability which is 
currently limited due to the fact that the 

aircraft do not have low-altitude capability which would 
enable them to fully utilize the capability of the missile at 
night and (3) a reduced visibility capability. 

The tasks or missions for the employment of the IR Maverick 
have generally remained the same with one exception. The 
employment of the IR Maverick in the cllose air support 
environment has been further specified. In instances where 

1 ICT&E is the initial operational test and evaluation which 
provides an estimate of the system's expected operational 
effectiveness and suitability. 
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(21, p. 3) Consequently, the problem of 
which we raised in our earlier 

report (GAO/C-IPE-82-l), may not be a problem of IR Maverick 
employment if it is not employed in close air support 
situations Giiere 

The quantity of missiles to be procured nearly doubled in 
1980 from 31,113 to 60,697. According to TAC officials, these 
additional missiles are for use by the Rapid Deployment Force. 
The redefinition of the missile's capability has not affected 
the USAF's assessment of the quantity of missiles to be 
procured, However, OSD officials in the Program and Analysis 
(PA&E) group have plans to examine the USAF's assessment of 
quantity. 

In the following sections, I have related some of the major 
facts of the developmental and operational testing of the IR 
Maverick to the six critical issues of the program, as defined 
by the U.S. Air Force in the Test and Evaluation Master Plan 
(TENPI for this program. We examined all of these issues in our 
earlier report. The present disczussion updates that report 
through the addition of the more recently acquired data. 

1. The Adverse Weather Capability 

Developmental testing on the adverse weather capability of 
the IR Maverick, although planned for, was never successfully 
conducted. Three months of tower testing resulted in poor 
quality data which could not be used to answer questions about 
the adverse weather capability of the IB Maverick seeker. 

The results of operational testing in adverse weather are 
mixed. 

In 1977, as a result of the Ft. Polk test, the USAF 
concluded, ". . .employment was successful. . 

" (13, p. iv) 
In 1978, as a result of the European test,'the USAF 
concluded, "The IR tracker demonstrated remarkable 
capabilities at night, 

(14, p. 83) 
In 1982, as a result of the IOT&E, the USAF concluded, 
"Effects of rain, snow, and fog were not completely 
determined during the IOT&E. . .The missile is more 
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capable in snow, rain and fog than television-guided 
systems, but the limits of these capabilities are yet to be 
defined.' (11, pp. 35, 83) 

In addition, there has been only limited operational testing 
of the IR Maverick under conditions of reduced visibility. If 
one considers visibility of as "reduced," 
3 of the 23 test missions in the Ft. Polk test, 1 of the 14 test 
missions in the European test and none of the IOTtE test 
missions were flown under conditions of reduced visibility.2 

Operational testing is constrained by safe, peacetime 
flying requirements and c!onsequently it is difficult to assess 
the adverse weather capabilities of the IR Maverick. However, 
an adverse weather assessment of the system could have been 
conducted as part of developmental testing, as was planned. The 
limits of the IR Maverick in adverse weather need to be 
specified, if as TAC has stated, a battlefield commander will 
use weather information to assist him in his selection of . 
Maverick type. In addition, knowledge about the performance of 
the IR Maverick under various weather conditions is needed as a 
basis for using IR weather forecast techniques. At this time 
there are no plans for an adverse weather assessment of the IR 
Maverick. 

2. Integration of the Missile System with the Aircraft and 
Acquisition Aids 

The interoperability of the IR Maverick with the aircraft 
and acquisition aids was rated satisfactory in the IOT&E. 
However, some problems were reported. Two mission-essential 
service reports in the IOT&E involved the missile and the 
aircraft. One involved the F-16 which was not equipped with a 
'target acquisition aid that could be used to position the IR 
Maverick. Thus, the interoperability of the IR Maverick with 
the F-16 was based on the pilot's ability to relate his visual 
cues to IR target area signatures. Although the F-16 is 
equipped with an inertial navigation system (INS) which prcvides 
steering information to the target area, the 

Another problem involved the 
F-4G aircraft and its APR-38 (acquisition aid). An 

were expected to be correctable. 
occurred. These problems 

2 One countermeasure TOT&E mission was flown under conditions 
of reduced visibility. 
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3. IR Maverick Performance 

Developmental and operational testing showed that the 
missile could be launched under various specified conditions. 
It was determined that IR Maverick performance in the 

The IOT&E results suggest that IR Maverick performance is 
better at night than during the day. A better understanding of 
the effect of weather on thermal imagery could lead to a better 
understanding of this difference in performance. The IOT&E 
results also suggest that the benefits which could be gained 
from the use of acquisition aids are not fully realized. AFTEC 
officials have suggested that improved weather forecasting 
techniques which would result in a better prediction of lock-on 
range, are needed to capitalize on the potential improvements in 
performance affected by acquisition aids. 

While the standoff capability of the IR Maverick is stated 
to be improved over that of the TV Maverick for all environments 
except the performance of the IR 
i?iaverick in terms of survivability of the aircraft has not been 
addressed. There is doubt that the profiles flown in the IOT&E 
are realistic in terms of surviving enemy air defenses. 
However, the ground troops did not use realistic evasive 
maneuvers in response to the air threat. Consequently, the 
validity of using IOT&E data to estimate survivability may be 
questionable. 

The JR Maverick 

Intelligence Agency has stated that 

.3 

The Defense 

The 

3 Susceptibility is defined as a system limitation or 
weakness. 
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USAF is not concerned about these threats, however, because 
of their belief that the Soviets will not find it feasible to 
implement these countermeasures anywhere.4 

4. Visual, Day/Night Single-Seat Employment 

In 1977, based on Ft. Polk test results, the USAF concluded 
that single-seat employment of the IR Maverick was successful 
both in daytime and nighttime. In the IOT&E, the single-seat 
A-10 and F-16 aircraft were used, but no conclusions specific to 
single-seat employment were made. Along with the two-seat F-4, 
it was recommended, based on IOT&E results, that the low-alti- 
tude capability of the A-10, F-16, F-4E and F-4G aircraft be 
enhanced to fully exploit the increased nighttime capability 
provided by the IR Maverick. USAF Studies and Analysis 
conducted a cost-effectiveness analysis of the IR Maverick which 
was based on the A-10 and F-16. They reported that *... the 
A-10 has a very limited night attack capability." In their 
analysis they considered of the A-10 missions to be 
day missions and night missions. They also 
assumed that the F-16 would have the 

projected as part of its multi-staged 
improvement program. Based on the USAF Studies and Analysis 
cost-effectiveness study, the IR Maverick whose performance 
tends to be better at night than during the day (see above, page 
4, results of the IOT&E) is primarily targeted for single-seat 
aircraft. Yet, the nighttime capability of these aircraft is 
questionable. 

5. IR Maverick Performance with Pave Penny Cueing 

The IOT&E results showed that IR Maverick performance was 
enhanced by the use of the Pave Penny. However, the use of the 
Pave Penny depends on 

This was not 
tested. 

6. IR Maveric!k Performance with Pave Tack and Wild Weasel 
Cueing 

Problems with the Pave Taclk and IR Maverick were reported 
in the IOT&E. Pave Tack switchology and inconsistencies in the 
IR Maverick field of view selection required workarounds and 
created an excessive workload on the aircrew. In other words, 
the Pave Tack, which is suppose to help direct the pilot to 
targets, did not work.well. Along the same lines, a problem was 
also reported with the Wild Weasel (APR-38, as mentioned under 
issue #2) acquisition aid. In this instance, the Wild Weasel 

4 Feasibility is defined as the practicality and probability 
of an adversary exploiting a susceptibility in combat 
producing an unacceptable degradation in performance. 
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would erase all of its input to the IR Elaverick (i.e,., 
direction to the targets) when the pilot would manually direct 
the IR Maverick. Both of these problems, although reported to 
be correctable, have not yet been resolved. 

In'the next two sections, I briefly highlight facts about 
the operational suitability of the IR Naverick and program cost. 

Operational Suitability and Engineering Design Changes 

The operational suitability of the IR Maverick system was 
generally rated as deficient in the IOT&E. More specifically, 
the reliability, qualitative maintainability and the support- 
ability of the IR Maverick software were all found to be defi- 
cient. A recent test program, the Reliability/Maintainability 
Validation Program has addressed some of these concerns, but 
only five missiles were used and no live launches were con- 
ducted. Although the System Program Office and the contractor, 
Hughes Aircraft Company, believe that most of these problems 
( i ..e . , operational suitability) have been fixed, AFTEC believes, 
as does OSD, that it is very important to further test 
reliability and maintainability in the FOT&E. OSD officials 
found it very difficult to assess the operational performance of 
the missile based on the IOT&E when the missile was frequently 
sent back to the contractor for repairs. According to the 
official FOT&E plan, operational suitability will be addressed 
in the POT&E. In addition, proposed engineering design changes 
to improve producibility and reduce cost under ECP 604 will also 
be tested in the FOT&E. 

Program Cost 

The IR Maverick program has grown from the initial estimate 
in 1975 that 31,113 missiles would be purchased at a cost of 
$51,200 per missile for a total expenditure of $1,592.9 million 
to a December 1982 estimate of a total of $5,847.2 million for 
60,697 missiles at $96,300 per missile. These recent cost 
estimates for the program include the expectation of saving 
$442.8 million through multiyear procurement and competitive 
second sourcing. The evidence is lacking that a $442.8 million 
saving is likely to occur. Furthermore, if at least this amount 
is not saved, an increase in program cost will result. 

Observations 

Let me conclude by commenting on the relationship of the 
new data to the questions we raised in our letter report 
(GAO/C-IPE-82-l) on the IR Maverick program. 
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(1) "Can the IR Maverick pilots navigate to an initial 
point over enemy territory at low-altitude, at night, and 
in poor weather?" 

Based upon the IOT&E we have learned that the 
aircraft do not yet have a low-aftitude night 

capability which would enable them to fully utilize the 
capability provided by the missile. No survivability 
analysis of the IOT&E test data has been conducted. 
Consequently, it is not possible to determine if the 
aircraft would survive its delivery of the IR Maverick over 
enemy territory. OSD has specified the issue of 
survivability as one needing further evaluation in the 
FOTLE. 

(2) "Is the IR Maverick pilot workload in sinqle-seat 
aircraft flown in poor weather a problem?" 

Tactical Air Command (TAC) has redefined the 
capability of the IR Maverick to be one of reduced 
visibility, as opposed to adverse weather. However, all 
IOTcE test missions were flown with visibility conditions 
at or better.5 

(3) Can pilots find vaiid targets in unfamiliar areas? 

IOT&E pilots trained in the same area that the test 
missions were flown and test missions consisted of as many 
as fifteen passes during one mission. OSD has raised this 
issue as one that should be addressed in the FOTLE. As a 
result of this, the FOT&E plan has specified that training 
and testing will be on separate ranges, if possible, or at 
least separate sites. In addition, each F-16 pilot will 
fly two missions and each F-111 pilot will fly five 
missions. On each mission only two valid passes will be 
flown with run-ins separated by at least 90 degrees. 

(4) Can pilots find targets in the absence of uniaue visual 
cues, as happens in poor weather? 

As noted above, all IOT&E test missions were flown when 
visiblity conditions were or better. 
Acquisition aids, such as the Pave Tack, could aid the 
pilot in finding targets in the absence of visual cues* 
Only the F-111 aircraft is currently equipped with such a 

- 

5 One countermeasure IOT&E mission was flown with visibility 
conditions of . 
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system, however. 
aid to find targets, 

The single-seat F-16 currently has no 
but according to a USAF cost- 

effectiveness study, it is one of the two primary 
aircraft for employing the IR Maverick. 

(51 Does the IR Ma&rick lonq employment range seriously 
handicap 

Tactical Air Command (TAC) has respecified the 
employment of the IR Maverick in close air support 
missions when In such cases, the 
A-10 would use the 3Omm cannon. Thus, TAC does not plan to 
use the IR Maverick in situations where 

raised by us in our earlier report, has therefore, 
ceased to exist given respecification. 

(6) Can problems of breaklock known to be caused by 
inadvertent and intentional countermeasures under test 
conditions be corrected? 

One inadvertent countermeasure we discussed in our 
earlier report was Although it was anticipated 
that the could be corrected, all 
efforts during the IOT&E to solve this problem have been 
unsuccessful. Thus, 

However, the respecification of the close air 
support task for the IR Maverick suggests that the IR 
Kaverick will not be employed in situations where 

Again, respecification has generally caused 
the problem to disappear. 

Intentional countermeasures still cause breaklock 
problems, however, AFTEC has reported that the missile 

They also report that, 
according to current intelligence estimates, 

The question about the susceptibility of the IR 
Maverick to countermeasures has been empirically 
demonstrated. However, the capability 
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Summary 

Of the six issues we raised in our earlier letter report 
five remain problematic and one, the problem of 

has been respecified (The other respecifi- 
cation, is only one aspect of the larger 
issue of countermeasures which remains problematic.). In 
addition to re-examining those six issues in light of recent 
data, our present review has included two additional issues, 
operational suitability and program cost. Both AFTEC and OSD 
believe-that the operational suitability of the' IR Maverick 
needs further evaluation. The program cost has grown from the 
time of our letter report from $4.9 to $5.8 billion dollars. 
Savings are expected, but we find that the evidence for these is 
either lacking or unconvincing. Consequently, the program cost . 
may grow further should these specified savings fail to‘occut. 

Sincerely yours, 

Eleanor Chelimsky 
Director 
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As requested in the letter of October 27, 1982 from Senator 
Pryor to GAO, we obtained the following information in 
interviews and from available documentation. Our sources are 
listed in enclosure II. We present the information obtained in 
three major sections: (1) the need, intended capability and 
operational tasks for the IR Maverick system, 1 (2) the 
developmental and operational testing and evaluation, and (3) 
the program cost growth. 

I. THE NEED, INTENDED CAPABILITY AND OPERATIONAL 
TASKS FOR THE IR MAVERICK SYSTEM 

In this section, we present the need, intended capability 
and operational tasks for the IR Maverick system as the USAF has 
defined them. In particular, recent changes in the documented 
capability and operational tasks of the IR Mavericlk are 
highlighted. 

A. The Need for the IR Maverick 

The need for the IR Maverick is defined in the Decision 
Coordinating Paper No. 154 dated August 23, 1976. It is as 
follows: 

"The need for IIR Maverick is based on the serious 
threat to the setiurity of Central Europe posed by the 
Warsaw Pact conventional ground forces and their 
current doctrine of employment. To counter this 
threat, the tactical air forces must be capable of 
rapid response in both day, night and adverse weather 
conditions, must have maximum flexibility in weapons 
emp:oyment, and must maintain aircraft maneuverability 
to operate in an environment of integrated air defense 
systems." (8, P- 2; emphasis added) 

B. The Intended Capability of the IR Maverick 

The capability of the IR Maverick is defined 
sources. In some sources the capability has been 
the original statement. The capability statement 

lThe term, IIR Maverick (which stands for imaging 

in various 
revised from 
for the IR 

infrared 
Maverick) is used interchangeably with the term IR Maverick. 

1 
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Maverick in the Decision Coordinating Paper corresponds to the 
original.2 According td this document, 

"The IIR Maverick will provide a high single pass kill 
capability against surface targets during day, night 
and adverse weather conditions. . .It will operate 
during day or night adverse weather conditions but 
will not be capable of 'seeing' through heavy fog or 
cloud ceilings." (8, p.1 1 

The same document also notes the following advantage, 

"Initiation of IIR Maverick E'SD contract in FY77 
provides for proper time phasing of the missile with 
acquisition systems and aircraft modification programs 
which will result in the deployment of a complete 
day/night/adverse weather system." (8, pa 22; emphasis 
added) 

The December 31, 1981 Selected Acquisition Report (SAR.) 
stated that the IX Raverick is "designed to destroy 
small hard tactical targets during day or night even under 
adverse weather conditions. . .'I (25, p. 2; emphasis added) 
This was revised in the March 31, 1982 SAR which stated 
that the IR Maverick is "designed to destroy small hard 
tactical targets during day or night even under limited 
adverse weather conditions. . .I' (26, p. 2; emphasis added) 
No explanation is provided for this revision to "limited 
adverse weather" nor is any definition given. 

The System Operational Concept for the IR Maverick has also 
been revised. The original document, dated October 30, 1979, 
stated that, 

"The Infrared (IR) Maverick system will augment the TV 
Maverick during daylight and also provide a night and 
limited visibility capability. . .It is designed to 
have an autonomous night, clear air mass capability 
not available in the AGM 65A or B and to have improved 
performance in adverse weather conditions." (20, 
P* 2-1, 3-4; emphasis added) 

In January of 1983, the Tacrtical Air Command (TAC) revised the 
System Operational Concept dated October 30, 1979. According to 
TAC , "this revision is intended to address OSD concerns about 

2This document was one of four documents that providedauthority 
and background for the USAF's IR Maverick IOT&E. 
which was conducted from February 1981 to August 1982. 
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the intended Maverick employment and ultimately used as a basis 
for justification for continued production funding." With 
respect to the passage we have quoted immediately above, the 
revisions are as follows: 

"The Infrared (IR) Maverick system will augment the TV 
Maverick during daylight and also provide a night and 
reduced visibility-capability. ReGent improvements in 
weather forecasting designed to predict conditions 
suitable for imaging infrared techniques can assist the 
commander in the selection of the Maverick type. IR 
Kaverictk is well suited for conditions of high thermal 
contrast while TV Maverick is more suited for conditions 
of high thermal clutter such as hot, dry, desert 
conditions. . . It is designed to have an autonomous - 
night, clear air mass capability not available in the AGM 
65A or B and to have improved performance in reduced 
visibility conditions." (21, FP- 2,s; emphasis added 
denote changes) 

to 

In an interview, TAC officials further defined "reduced 
visibility" conditions as conditions of "low visual contrast." 
For examples of "low visual contrast" conditions, they gave 
"flying into the setting sun", "haze", "camouflage", and "drab" 
(i.e., settings characterized by dull grey or brown colors). 
TAC officials also stated that it was never intended for the IR 
Maverick to be used in bad weather conditions such as rain and 
snow. 

c. Change in Operational Tasks for IR Maverick 

According to its System Operational Concept (SOC) the 
Maverick will have five tasks which are: 

-close air support 
-battlefield air interdiction 
-air interdiction 
-defense suppression 
-offensive counter air.3 

The description of the close air support task was revised 
by TAC in January of 1983. The first segment of the description 
has remained the same. 

3The offensive counter air task was listed in first place in the 
SOC dated October 1979. However, the recent revisions tothis 
SOC moved it to a lower ranking, based on the rationale that, 
"this order of precedence is more consistent with Flanned 
employment of Mavericks." (22, p. 3) 
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"The Maverick weapon system will be employed against enemy 
armor threats along the FEBA. This will include air 
attacks against hostile targets which are engaged with 
friendly forces and which require detailed integration of 
each air mission with the fire and movement of those 
forces. The use of the Maverick, as with any munition, 
when used in an area where there are troops fighting at 
close quarters will be situation dependent. The actiuracy 
and fragmentation of the Kaverick with the shaped charge 
warhead does not preclude its use against any compatible 
target in zlose proximity to friendly forces." (20, PP. 
2-1, 2-2) 

The second segment of this description as stated in the 
October 1979 SOC was as follows: 

"However, a requirement would exist for positive 
identification of friendly and enemy targets, particularly 
at night or in low visibility conditions, 

before employment of either the IR or TV 
Maverick. The pinpoint accuracy and dependability required 
when operating near friendly troops or for hitting 
individual small targets necessitate a precision munition 
such as the Maverick." (20, p. 2-2) 

The second segment, from the January 1983 TAC revisions to 
the SOC, is as follows: 

"However, the use of the IR Maverick is dependent upon a 

or the use of other means of 
differentiating friend from foe, such as Pave Penny 
designation and instructions from ground or airborne 
forward air controllers. In addition, innovative tactics 
involving combined attacks by teams of A-10s and helicopter 
gunships improve this ability. During those instances when 

A-10s may be 
forced to rely on close-in visual attacks utilizing the 
30mmcannon. During these times, IR Maverick attacks wili 
be 

The pin-point 
accuracy of the'IR Maverick is of additional value in CAS 
situations which preclude the use of area weapons such as 
combined effects munition (CEK), Rockeye and sensor fused 
weapons." (21, pp. 2-3) 

TAC officials stated that they could not identify what' 
proportion of the IR Mavericks would likely be used in each of 
the five specified tasks. 

lFEBA is the forward edge of the battle area. 
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II. DEVELOPMENTAL AND OPERATIONAL TEST AND EVALUATION 

In this section, we present information on the IR Maverick 
Development Test and Evaluation (DT&E) and Operational Test and 
Evaluation (OT&E) combined program. 

A. Definition of Terms 

There are two basic. types of test and evaluation perfdrmed 
by DOD: Development Test and Evaluation (DT&E) and Operational 
Test and Evaluation (OT&E). According to Air Force Regulation 
80-14, 

"DT&E is conducted to demonstrate that engineering 
design and development are complete, that design risks 
have been minimized, and that the system will meet 
engineering and operational specifications. DT&E is 
essentially a detailed engineering analysis of a 
system's performance (beginning with individual 
subsystems 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 a prospective system's 
operational effectiveness and operational suitability, 
and to identify any operational deficiencies and need 
for any modifications. In addition, OT&E provides 
information on organization, personnel requirements, 
doctrine and tactics. OTbE is essentially an opera- 
tional assessment of a system's performance where the 
complete system is tested and evaiuated against opera- 
tional criteria (requirement and employment concepts) 
by personnel with the same qualifications as those who 
operate, maintain and support the system when deployed." 
(6, p.2) 

In addition, AF Regulation 80-14, notes that, 

"Operational testing should be sperate from develop- 
mental testing. However, early phases of OThE may need 
to be combined with development testing where separation 
would cause delays involving unacceptable military risk, 
or would cause an unacceptable increase in the cost of 
the system." (6, p.2) 
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B. The IR Maverick Combined DT&E and OT&E Program 

For the IR Maverick, a development test and evaluation 
(DT&E) and an initial operational test and evaluation were 
combined.5 The system program officer stated that although the 
program was to be a combined program, it was never planned to be 
as intertwined as it turned out to be. OSD officials stated 
that it is very difficult to assess the OT&E results because the 
missile was still in the developmental stage and was sent back 
to the contractor for repairs during the OT&E. 

1. Purpose of the combined program 

According to the Test and Evaluation Master Plan (TENPI for 
the IR Maverick, dated April 15, 1980, the purpose of the 
combined test was to: 

"Evaluate capability in limited visibility and night 
operations. 

Evaluate lock-on and tracking capability. 
Evaluate accuracy and trajectory characteristics within the 

specified launch envelope. 
Evaluate reliability, maintainability, availability. 
Evaluate military operational suitability and 
effectiveness." (9, p.12) 

More specifically, the TEMP stated that the critical issues to 
be addressed by all phases of test and evaluation during engi- 
neering development were the following six: 

"1 . The adverse weather capability of the IR MAVERICK 
weapon system. 

2. The integration of the missile system with the air- 
craft and aircraft acquisition aids to provide a 
weapon system of high utility in target acquisition 
and target handover from acquisition aids to the 
missile system. 

510T&E is the initial phase of CT&E and provides an estimateof a 
system's expected operational effectiveness andsuitability. 
IOT&E ends with the first major produc.tion decision. 
Thereafter, follow-on operational testing and evaluation, 
(FOT&E) continues to refine estimates of the system's military 
utility in order to inform further production decisions and any 
necessary system configuration changes. 
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3. 

4. 

5. 

6. 

Validation of general MAVERICK missile launch 
condition flexibility, launch standoff range 
capability, and missile performance with the IR 
guidance and control section. 

Validation of visual day/night single seat attack 
c!apability . 

Validation of the use of PAVE PENNY cueing for 
day/night single seat attack in visibility conditions 
beyond the visual target acquisition range of the 
pilot. 

Validation of use with PAVE TACK and Wild Weasel 
acquisition aids.* (9, Fp. 3-4) 

2. Status of Testing 

a. DT&E 

DThE on the IR Maverick consisted of 14 live launches, 
which were conducted from December 1980 to April 1982 at Eglin 
AFB, Florida; Ft. Riley, Kansas; and the Utah Test and Training 
Range, Utah. Some captive-carry missions were also conducted 
for the purposes of software evaluation. No USAF DT&E report 
has been published at this time. 

b. IOThE 

IOT&E on the IR Maverick was conducted from February 1981 
to August 1982 at Ft. Riley, Kansas; Eglin AFB, Florida; Ft. 
Drum, New York; the Naval Weapons Center (NWC), China Lake, 
California; and the Utah Test and Training Range (UTTR), Utah. 
The missile was flown on A-10, F-4E, F-4G, F-16, and F-111F 
aircraft. The test scenarios consisted of close air support, 
battlefield and preplanned interdiction, defense suppression, 
and hunter-killer situations. Special testing considered armor 
Red, versus Elue scenarios, susceptibility to IR countermeasures 
compatibility with other aircraft systems. In the IOT&E, 
there were 52 training missions, 12 live launches, 48 captive- 
carry missions, and 23 l/2 special testing captive-carry 
missions. The final IOT&E report was published late in 
December 1982. In table 1, we present the overall IOT&E 
evaluation criteria and the reported results. 
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c. Reliability/Kaintainability Validation Program 

At-the IR Elaverick Program Review in March 1982, the Office 
of the Secretary of Defense (OSD) directed that another test 
program, the Reliability/Maintainability Validation Program 
(RMVP) I be conducted to identify the effect of reliability and 
maintainability improvements on the Freproduction missiles. The 
RElVP was conducted at Nellis AFB, Nevada, from December 20, 
1982, to January 21, 1983. 

d. FOThE 

The follow-on test and evaluation (FOT&E) of the IR 
Kaverick program is currently in the planning stage. The USAF 
submitted an FOT&E test plan to OSD on April 1, 1983. According 
to this plan, AFTEC believes the following issues require 
further evaluation: (1) operational suitability, (2) 
verifica-tion of missile fixes, (3) need for ground boresight 
and (4) IR weather forecast techniques. In addition, this test 
plan notes that OSD proposed the following test issues: (1) 
operational suitability, (2) target acquisition in unfamiliar 
terrain, day and night, in the battlefield and pre-planned 
interdiction roles, (3) delivery aircraft survivability and (4) 
the impact of ECP-604 on performance. Three phases of FOT&E are 
planned. Phase I will take from June through September 1984 
and will evaluate the issues AFTEC raised. Phase II will take 
place from October through November 1984 and will evaluate the 
issues CSD raised. i'hase III will take place in 1985 and will 
evaluate the impact of ECP-604. 

In the following sections, we discuss the details of these 
programs as they relate to live launch missions, the operational 
effectiveness of the IR Mavericlk system, and its operational 
suitability and engineering design changes. 

C. Results from Live Launches 

1. Overall Results 

Live launches were conducted during the test programs to 
verify the missile's 1aunc.h transient survivability, free-flight 
performance and terminal accuracy. In table 2, we present the 
dates and results of the 26 live launches. We have included the 
explanations for the misses provided by the System Program 
Officer (SPO) in the briefing at the September 1982 OSD program 
review. According to the SPO, corrections for 4 of the misses 
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Live Lmmchesates andOutmnes 

hunti I Test Date ckltmne -- cannents m 

21 UPhE ImE Dec. Dec. 12 480 80 
3 UP&E Jan. 23 81 
4 m&E Feb. 481 

5 Ul%E Feb. 22 81 
IOThE Mar. 281 

7" DlY&E Mar. 28 a1 
s8 DT&E DTYE Jun. AI;r. 19 7 81 81 

10 Dl%E Aug.2581 
UJXE Sep. 3 81 
IcmE o?!t. 8 81 

l3 U&E Mv. 23 81 

14 U&E Ccc. 381 

15 IWl%E m.1201 

ICBE Apr. 2 82 
CT&E A;x. 9 82 
DTbE Apr. 13 e2 
IMYE May 7 02 
IOThE May 15 82 
IUBE May 15 82 
IOTbE Jun. 18 82 
ICThE Jul. 13 82 

24 IO?bE ;ul. ?3 82 

25 IO’l’bE Aq. i @2 HIT 
26 IOThE Aug. 17 82 HIT 
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had been validated in the subsequent DT&E and IOTcE launches and 
were still to be validated in the RMVP, but no live launches 
were conducted in the RMVP. Corrections for one of the two 
missile failures on July 13, 1982 (launch $241, will not be 
evaluated until the FOT&E; the exact cause of the other (launch 
923) could not be determined because there was no telemetry 
data. 

2. DT&E Results 

The TEMP states that "a minimum of 16 free-flight launches 
will be conducted to satisfy primary DT&E objectives." Fourteen 
DT&E free-flight, or live, launches were conducted. Of these 14 
launches, there were (yielding a probability of 
success). 

The TEMP states the conditions that were planned for the 5 
launches to be made by the contractor and the 11 to be made by 
the Air Force in the DT&E 6. The five contractor DT&E live 
launches and ten of the eleven USAF DThE launches that were 
planned were conducted. 

3. IOT&E Results 

Twelve IOT&E live launches were conducted. Of these 12 
launches, there were The IOT&E threshold for the 
probability of hit (defined in Table 1, note a) was and the 
goal was The IbT&E test data show the result as 
probability of hit, which exceeded the threshold but did not 
meet the goal. In the 1976 Decision Coordinating Paper for the 
IR Maverick the values of this threshold and goal are 
different. It is stated that the threshold for the probability 
of hit is and the goal is and that a probability 
of hit had been demonstrated at that time. 

The conditions of the IOT&E launches are presented in the 
IOT&E test report. Ten live IOT&E launches were planned to 
assess probability of hit. The conditions of these 10 launches 
were met, with the following exceptions. The F-16 launches (#20 
and 821) were planned as day launches but were conducted at 
night due to the difficulty of employing the IR Maverick in a 

environment. The F-4G launch (f 19) was to be a 
night launch but was conducted at dawn. .The F-111 day mission 
($22) was to be conducted with the Pave Tack as an acquisition 
aid, but the Pave Tack was not used because it was not working 

6Launch conditions include factors such as, the time of day, 
target, altitude, dive angle, slant range, aircraft, aircraft 
speed and objective of each launch. 
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at the time. In addition, 2 launches were added to the original 
10. These launches were -conducted with the A-10 in the desert 
at dawn (#25) and at night (4~26). According to the TEMP, a live 
launch with intentional countermeasures,was to be conducted. 
USAF documentation shows that the second live launch that was 
scheduled, was to be flown with 

The following quotation 
presents the reason the Air Force gave for canceling the launch: 

(15, pp. 2-3) 

The overall effect of these test changes on the evaluation 
criteria, the probability of hit, is unknown: 

D. Operational Effectiveness 

Of the five IOT&E objectives which dealt with the 
operationaeffectiveness of the IR Maverick, three involved 
evaluating the XKaverick's 

--operational performance under day and night conditions, 
--compatibility with other onboard aircraft systems, and 
--interoperability with other systems. 

In addition the IOT&E.was to address the 

--survivability of the delivery aircraft during weapons 
delivered and 

--accuracy and utility of weather forecast techniques for u 
potential aids in operational employment decisions. for th 
Maverick. 

In this section we present the IOT&E results on each of these 
objectives and, where applicable, we present information from 
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past operational testing and operational testing planned for the 
future. 

1. Operational performance 

To engage a target, a pilot flies to an initial point or to 
a rendevous point, acquires a target area, 7 transfers the 
target to the IR video display, detects and acquires a target on 
the IR video display, locks onto the target and finally launches 
the IR missile. Acquisition aids such as the Pave Penny, the 
Pave Tack, and the Wild Weasel APR-38 system may be used for 
initial target acquisition and recognition before transferring 
to the missile for launch. In this section, we present 
information on the operational performance of the IR Maverick 
system. 

a. Finding the target area and the targets 

In the IOTbE, pilots aborted a pass if they could not find 
a target within an acceptable time. 
was defined. 

No specific acceptable time' 
Table 3 presents the abort rates for the Ft. Polk 

test, the European test and the IOT&E 8. The overall abort 
rate in the 1977 Ft. Polk test to in the 
recently completed IOT&E. 

Table 4 presents the IOT&E abort rates for each aircraft 
and mission by the time of day. Abort rates 

Table 5 presents the IOT&E abort rates for each aircraft and 
mission by acquisition aids. Abort rates for visual 
acquisition for all aircraft and mission groups where 

'The following describes acquiring a target area:"using his 
acquisition or cueing aid, the pilot adjusts the attitude of th 
aircraft so that his gunsight reticle ('pipper') is on the prob 
target area." (43, p. II-111 

8It should be noted that no statistical significance is 
discussed with respect to these figures. 
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Aircraft 6 
Hlsslon 

Ho. of 
PaSSeS 

No of 
aborts 

% abort 
rate 

# overal I 

abort 
rate 

Ft. Polk 1977 

0 

A-7 A-7 A-IO A-lob 
PPI CAS CAS CAS 

Europe 1976 

h-10 A-lob F-4 F-4 
3s CAS CAS PPI 

-. 

Table 3 

IAbort Rates 

lOT4E 1981-1982 

Ft Riley Ft Drum Eglln NW UTTR 

\-IO A-lob A-IO A-lob A-10 F4E F4G F-16 F-16 F-IIIF F-lI1F F-IIIF 
:ASI CASICASIICASII~ 81 81 DS 81 tM 81 HK PPI 

: 

Notes : *a/ Hlsslons are as follows: PPI Is preplanned lnterdlctlon 
CAS Is close-elr support 
CA51 Is close-air support with tanks flrlng thelr maln guns. 
CASII IS close-alr support with tanks f lrlng thslr maln guns 
and recelvlng return flre from a defensive armored force that 
was sometllnes In a retreatlng posture. 
BI Is battlefleld InterdIctIon 
DS Is defense suppresslm 
HK Is a hunter-killer mlsslon. 

.b/ Ulth the Pave Penny, a sensor for acqulrlng laser-designated targets. 
C/ These figures differ from our June 25, 1982, letter report (GAO/C-IPE-82-l) because four 

passes were ercluded from the IOTbE data base as “no test@@ posses. 
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Table 4 

ICYl%E Abort Rates by Time of Dat 

Timeoftiy 
Aircraft Missiona 

&WI3 BY Twilight Night 

A-10 CASI 

CAS If 

BI 

F-4E -BI 

F-4G DS 

F-16 BI 

F-UJJ? BI 

Hx 

PPI 

Total - 

Nates:a/ Missions are described in fmtnote 
b/W-of aborts/No.ofpasses 
c/ Abort rate 

a to Table 3. 
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Table 5 

ICYJ!&E Abort Rates by Acquisition kids 

Acquistion Aid 
Aircraft Missiona I 

Visual Pave Penny INS APR38 Pave Tack 

A-10 CASI 

CAS II -- 

BI 

F-4E BI 

F-4G CIS 

F-16 BI 

F-ULF BI 

Ex 

PPI 

Notes:a/ Missions are described in footnote a to Table 3. 
b/ ?&. of aborts/M. of passes 
c:/ Abort rate 
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comparisons could be made with one exception. The abort rate 
for F-16 BI missions was. for visual acquisition in 
comparison to INS acquisition Overall, the abort rate 
for visual acquisition was lower than Pave Penny, INS, 
APR-38 and Pave Tack acquisition (25%).9 

In an earlier report (GAO/C-IPE-82-l) on the IR Mavf?rick, 
we noted that the abort rates for A-10 CAS missions were 

based upon the Ft. Polk 
and European test results. In the IOT&E the abort rate for A-10 
CAS missions was with the Pave Penny and without it (See 
Table 3). The abort rate with the Pave Penny has 

Another comparison with past operational testing involves the 
abort rate for the European test and the IOT&E Ft. Drum 
missions. AFTEC reported that the weather experienced at Ft. 
Drum was representative of European weather. The abort rate for 
missions flown at Ft. Drum was This was than the 
abort rate for missions flown during the European test 
(See Table 3). 

The abort rate in the IOT&E occurred during 
F-111 preplanned interdiction scenarios. These captive-carry 
missions were flown against a simulated petroleum, oil and 
lubricants (POL) storage facility. The target array consisted 
of 2 empty berms, a berm filled with a large aviation fuel 
bladder and 192 55-gallon drums. Only the fuel bladder and 55 
gallon drums were considered valid targets. On PPI missions the 
pilots were prebriefed on the exact target locations. One pilot 
flew all the F-111 PPI missions. .C-T- 

In our earlier report (GAO/C-IPE-82-l) we discussed the 
inadequacies of the simulation of pathfinder aircraft in past 
testing. In the IOT&E a hunter-killer scenario was flown 
against a target array consisting of two convoys. In this 
scenario the I?-111F acquired the target array with Pave Tack, 
attempted to launch on a valid target and then passed targeting 
information to the F-16. The F-16, then attempted to attack the 
same group of targets. The abort rates were, for the FlllF 
and for the F-16. 

9These figures are based upon detailed AFTEC documentation. 
These figures are different from those reported in the IOT&E 
Final Test Report, where it was stated ". . .tactical airclrews 
acquired targets and simulated launch on percent of the 
passes made utilizing visual only acquisition. This value was 

percent when acquisition was added by Pave Penny, Pave Tack, 
(i.e., APR-38 or intertial navigation systems INS." 

and abort rates, respectively). 
(11, p. 1 
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b. Acquiring a valid target 

The valid targets in the IOT&E were surrogates for Soviet 
vehicles. AFTEC reports this as a limiting factor of the 
testing. AFTEC reports, 

(11, p* 7) 

In some cases were also used in captive-carry 
missions. AFTEC tried to 

bY 
various means. However, according to AFTEC officials, this 
attempt was not very successful. 

Rates of success at finding valid targets are shown in 
Table 6, reporting the percentage of valid targets per simulated 
launch and the percentage of valid targets per pass for the 
tests at Ft. Polk, in Europe and the ICT&E. The overall rates 
of acquiring valid targets rose from Ft. Polk to the European 
test, but declined from the European test to the IOT&E. 

The weather experienced at Ft. Drum was representative of 
European weather. The rate of acquiring valid targets per 
launch at Ft. Drum was This was lower than the overall 
rate of acquiring valid tmgets per launch for missions 
flown during the European test. 

As shown in Table 1, the goal for the probability of 
launching against a valid target is and the threshold is 

Overall, the threshold was met, demonstrating satisfac!tory 
performance. Table 6 shows that four categories, the A-10 CAS 
I, F-4E BI, F-16 BI and FlllF BI resulted in a probability of 
launching against a valid target which equalled or exceeded 

Two categories, the A-10 CAS II, and the A-10 BI missions 
resulted in a probability equal to or greater than Four 
categories, the F4G-D.S, the F-16 HK, the FlllF HK and the FlllF 
PPI resulted in a probability of less than 

Rates of success at acquiring valid targets per launch by 
the time of day are presented in Table 7. AFTEC concluded that 
the same probability of launch against a valid target was 
demonstrated both day and night. Bowever, the rate of acquiring 
valid targets was during day missions than night 
missions As mentioned earlier, AFTEC reported that the 
employment of the IR Maverick was limited 
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Table 6 
IVaJId Target Acqulsitlon Rates 

Alrcrstt 

Hlsslon a 

No. of 
passes 

$ valid 
targets 
acquired 

Per 
launch 

per pass 

S overall 
val Id 
targets 
acqiflred 

per 
launch 

per pass 

Ft. Polk 1977 

r-7 A-7 A-10 A-lot 

‘PI CAS CAS CAS 
‘.:, I”. 

_ , _ 

Europe 1976 

r-10 A-lob F-4 F-4 

CAS CM CAS PPI 

lOT6E 1981-1962 

i: I’ 
I 

t Riley Ft Rum Eglln NHC 

r-10 A-lob A-10 A-K+ A-10 F4E FlG F-ll 

:ASI CASI CASIi CASII 81 81 DS 81 

. - . 

. 

uTTR 

F-16 F-1IlF F-IIIF F-llll 

HK 81 HK PPI 

, 

I 
Notes : Is/Abbrevlatlons for mlsslons can be found In footnote a to Table 3. 

Ib/Wlth the Pave Penny, a sensor for ocqulrlng laser-deslgnated targets. 
./ ,. 
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Table 7 

IOT&E Valid Target Acquisition Rates by Time of Day 

Time of Day Time of Day 

Aircraft Mission a/ Dawn Aircraft Mission a/ Dawn BY BY Twilight Twilight Night Night 

A-10 A-10 C?SI C?SI 

CAS II CAS II 

BI BI 

F-4E BI 

F-4G Ds 

1 
F-16 

I 
BI 

I I 

F-4E BI 

F-4G Ds 

F-16 BI 

HK HK 

F-lllF BI F-lllF BI 

HK HK 

PPI PPI 

.--_ 

Notes: a/Abbreviations for missions are described in footnote a to 
Table 3. 

bm. of valid targets acquired/no. of simulated launches. 
c/Valid target acquisition rate per launch. 
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Excluding the passes flown 
in the desert at UTTR, the rate of acquiring valid targets was 

.during day missions than night missions 

Table 8 presents the rates of success at finding valid 
targets per launch by the various acquisition aids including 
visual acquisition. Overall, the rate of finding valid targets 
was 'when employing various ac!quisition aids than 
when only using visual acquisition 

Earlier it was noted that four categories of missions; the 
F4G-DS, the F-16 HK, the Fill-HK and the Fill PPI resulted in a 
probability of attacking a valid target of 
Tables 7 and 8 show that time of day and acquisition aids do not 
increase this probability for any of these categories with one 
exception. The FlllF PPI night mission which, however, is only 
based on one pass did acquire a valid target successfully. 

c 1. Target area acquisition and lock-on ranges, and wings 
level time to lock on. 

In IOT&E the range at which the target area was acquired 
and lock-on achieved were recorded. In addition, the time from 
reaching wings-level to lock on, was also recorded. 

AFTEC reported that "visual only acquisition resulted in an 
average acquisition range of Where 
acquisition was aided'by Pave Penny, Pave Tack, APR-38 and INS, 
the average acquisition range was 

10 (11, I;. 21) This only represents valid target 
acquisition passes, not all passes. AFTEC also reported that 
this represented a in acquisition range. 

Table 9 shows the target area acquisition ranges by 
aircraft and acquisition aid. The perctent improvement over 
visual acquisition is presented for the cases where a comparison 
is possible. The 

the A-10 Pave 
range existed 
resulted in a 
comparisons existed. 

in acquisition range existed for 
Penny passes. A in acquisition 
for the-A-10 INS passes. The F-16 INS passes 

in acquisition ranges. No other 

loA re-examination of AFTEC documentation for this analysis 
suggests that the figure of If 
this is the case, this would not represent a in 
acquisition range, but a 
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Table 8 

ICY&E Valid Target Acquisition Rates by Acquisition Aids 

, 
Acquisition Aid 

Aircraft Mission a/ Visual Pave Fenny XNS APR-3& Pave Tack 

A-10 CASI 

CAS II 

BI 

F-4E BI 

F-4G Ds 

F-16 BI 

HIi 

F-ELF BI 

m 

PPI 
! 

VISUAL ALlLcYTHERAIDs 

lates : a/Abbreviations for missions are described in footnote a to 
Table 3. 

b/N. of simulated launches/no. of valid targets acquired. 
c/Valid target acquisition rate per launch. 
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Table 9 
TARGET AREA ACQUISITION PMGES 

BY AIRCRAFT AND ACQUISITION AIDS 

Average % improvement over 
Aircraft Aid range (ft) No. visual acquisition 

A-10 Pave 
Penny 

INS 
Visual 

E-4E 

F-4G 

INS 

APR.38 

Visual 

F-16 INS 
Visual 

F-111 Pave 
Tack 

INS 

Notes: a/Pave Penny is a sensor for acquiring 
laser-designated targets. 
INS is the intertial navigation system. 
APR-38, also known as Wild Weasel, is a sensor for 
locating radar emissions. 
Pave Tack is a forward-looking infrared system. 
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Based upon AFTEC test documentation, the average lock-on 
range for all valid target visual only acquisition passes was 

feet. The lock-on range for valid target passes when 
aqquisition was aided by the Pave Penny, Pave Tack, APR-38 and 
INS was This represented a in 
lock-on range when acquisition was aided. 

Table 10 shows the lock-on ranges by aircraft and 
acquisition aid. Four comparisons are provided. A 

in lock-on range existed for A-10 Pave Penny passes and a 
for A-10 INS passes. The other two 

comparisons are based on a small number of passes. A 
in lock-on range existed for F-4G APR-38 Fasses and a 

for F-16 INS passes. 

AFTEC stated that it was their opinion that the reason 
whythe increase in lock-on ranges with acquisition aids was not 
as great as the increase in target area acquisition ranges, was 
due to poor forecasting of lock-on ranges. In other Words, the 
pilots were not given accurate ranges at which lock-on could be 
achieved. 

AFTEC also found that lock-on and simulated launch ranges 
for the IR Maverick were greater than for the TV Maverick under 
most conditions. Table 11 presents the average lock-on and 
launch ranges for the IR Mavericlk based upon the ICT&E results 
and for the TV Maverick based upon the operational TV Ecaverick 
ranges compiled by TAWC and published in their periodical, 
Tactical Analysis for Systems, Keapons and Training. Aircrew 
comments indicated that the TV Maverick performance exceeded 
that of the IR Maverick in the daytime desert.ll 

Based upon AFTEC test documentation, the average time from 
wings-level to lock-on for all valid-target, visual-only 
acquisition passes was The amount of time from 
wings-level to lock-on is important in terms of aircraft 
survivability. The average time from wings-level to lock-on for 
valid target passes when acquisition was aided by the Pave 
Penny, Pave Tack, APR-38 and INS was 

llA comparison of the' IOT&E Ft Riley CAS day visual acquisition 
passes to the TV Maverick passes in TASVAL (ajoint test and 
evaluation which examined the A-10 in a CAS scenario) show 
that the average launch range in the IOT&E Ft. Riley CAS 
passes with the IR Maverick was in comparison to 
an average 1aunc.h range of with the TV Maverick in 
TASVAL. However, in the TASVAL test 
scenario, in the Ft. Riley test 
scenario. 
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Table 10 

LOCK-N ACQJISITI(X FWKXS 
BY AIRCMFT AND ACQUISITION AI= 

a Average 
iircraft Aid range(Ft) N % improvement over visual acquisition 

A-10 Pave Fenny 

INS 

ViSdL 

F-4E 

F-CG APR38 

Visual 

F-16 

Visual 

F-ill Pave Tack 

INS 

Emotes: a/Aids are described in footnote a to Table 9. 
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Conditions 

Lack-on 

Launc!! 

Night 

MY 

Night 

Notes: 
a. TV Maverick 
t. IR Maverick 

Source: A@+65C Infrared Kaverick Initial CQerational Test and 
Evaluation FINAL REpoITIl, rkerrhr 1982, p. 42. 
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A more detailed examination of wings-level to lock-on time 
is presented in Table 12: Only three comparisons between visual 
and other aids can be made. The A-10 passes with Pave Penny 
wqre than the visual passes. The A-10 passes with the 
INS were than the visual passes. The F4G-APR-38 
passes took than the visual passes. 

d. Missile dome covers 

Missiles were not flown with dome covers during the IOT&E. 
The missiles were boresighted with acquisition aids by the 
aircrew prior to takeoff. In other words, the pilots would 
align the missile with the acquisition aid. During the nearly 
300 hours of captive flight in the IOT&E, the missile domes were 
not damaged. AFTEC has stated that 'With dome covers installed 
thi.s highly desirable clapability will be lost and boresight 
errors could put the target outside the FOV." (11, p. 26) The 
requirement for dome covers is currently being studied by the 
System Program Office. 

e. Breaklocks 

In order to kill the enemy, a pilot carrying the IR 
Maverick missile must acquire a valid target and launch the 
missile, and the missile must stay locked onto the target until 
it intercepts it. Loss of contact with the intended target is 
called breaklock. 

The technical definition of breaklocks in the IOT&E 
diff%%d from the Ft. Polk and European tests. Thus, it is not 
possible to compare, the IOT&E breaklock rate to past testing. 
In the European test a breaklock was defined as, "the tracker 
losing the target (tracking gate drifts off the target) without 
pilot action." (14, p. 55) In the IOT&E breaklocks were 
categorized as intentional or unintentional. Intentional 
breaklocks were not counted against missile performance. 
"Intentional breaklocks were those that were test induced (i.e., 
resulted from improper aircraft simulation of missile flight), 
pilot initiated, or software induced (e.g., captive missile 
software reacted differently than free-flight software). . 
.Unintentional breaklpcks were those caused by environmental 
conditions and missile deficiencies. Only one category of 
unintentional breaklocks was not counted against missile 
performance. Breaklocks caused by obscuration by a terrain 
feature but which occurred after a free-flight missile would 
have impacted were not counted." (11, p. 28) 

Overall, in the IOT&E, the prabability of maintaining lock, 
based upon the number of unintentional breaklocks was This 

the threshold of and demonstrated satisfactory 
performance. 

27 



Table 12 

KINGS LEVEL TO LOCK-ON TIME 
BY AIRCRAFT AND ACQUISITION AID 

7 
Average 

a time % improvement over 
Aircraft Aid (seconds) N visual acquisition 

A-10 Pave 
Penny 
INS 
Visual 

F-4E 

F-4G 

INS 

APR-38 

Visual 

F-16 INS 
Visual 

F-111 Pave 
Tack 
INS 

, 

Notes: a/Aids are described in footnote a to Table 9. 
.-7- 
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f. Battlefield and environmental factors 

The effects of several kinds of battlefield and 
environmental conditions on IR Maverick performance was also 
addressed in the IOT&E. The effects of 

in the IOT&E due to the inability to orchestrate the 
test. 

Table 13 shows the effects of the 
on IR Maverick performance. AFTEC reported that, "After the 
Ft. Riley phase, thresholds in the seeker 
were changed by the contractor to improve performance. No 
improvement was seen during the remainder of the testing where 
the seeker maintained track times." (11, p. 321 AFTEC 
concluded that, "Although the sample size was limited-, test data 
showed that IR Maverick system performance was significantly 

(11, p. 35). Although, AFTEC and TAC agree that 
performance of the IR Maverick can be affected by 

because a HQ USAF Studies and Analysis report states that there 
is an expected low frequency of occurrence of in 
situations where the IR Maverick would be employed. 

The CAS scenarios in the IOThE did not include 
The Ft. Polk and European CAS scenarios.did 

include 
The effects of were also examined. 

on IR Maverick performance. However, 
AFTEC reported that ". . . ,-r, 

" (11, p. 33) AFTEC concluded that, 

(11, F. 35) AFTEC concluded that 

(11, p. 351 

According to the SOC, "IR performance is improved over TV 
MAV in that it is 1es.s affected by 

(2C, p. 6-l) In the IOT&E, battlefield realism 
was provided through the use of 

were used. The System Threat 
Assessment Report on the Imaging Infrared Maverick reports that, 
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Table 13 

Effect of on IR Maverick Performance 

Test Site: 

Ft. Riley: 

Passes 
Maintained 

Track 
Broke 

Lock 

l/ 

Eglin: 

UTTR: 

Notes 
l/ 

Source: AFTEC, IOT&E Final Report, p. 33. 
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12(10, p. II-121 

AFTEC concluded that the effects of rain, snow and fog were 
undetermined in the IOT&E. However, they did report that three 
missions were flown in a light drizzle and that a total of seven 
passes were made. The target was located 
"The light drizzle had the effect of greatly reducing both 
thermal clutter and visual navigation cues." (11, p. 33) 
According to the Threat Assessment Report on the IR Maverick, * .weather in Germany is generally cold and wet. 
t;le;e are sunny, 

Though 
warm days in summer and snow conditions in 

winter, the predominant climate is a low overcast with rain." 
(10, p. II-61 AFTEC does conclude the following about the IX 
Maverick, "The missile is more capable in 

but the limits of these 
capabilities are yet to be defined." (11, p. 83) 

Visibility on all IOT&E test missions was 
with one exception. Ground visibility on one countermeasure 

mission was between Of nine passes flown on 
this mission, the target area was located A light fog and 
an errant INS contributed to the difficulties encountered on 
this mission. 

AFTEC reported that the effects of snow on IR signatures 
are a function of time and environmental conditions. "Falling 
snow will reduce thermal clutter and attenuate those signatures 
present. Snow already on the ground can either enhance or 
reduce the IR capability depending on past and present 
environmental conditions and snow depth." (11, p. 34) 

Various heating effects were also reported, ". . .the dry 
grass background of Ft. Riley 

the target 
area. . .At UTTR, 

8, (11, p. 34) 

Thirty-two missipns were flown in the IOT&E when the 
absolute humidity was equal to or greater than that expected for 
a German summer. As absolute humidity increased, the 
probability of acquisition decreased. 

12A FAC is a forward air controller who provides target 
information to the attack aircraft. 
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An assessment of the IR Maverick under adverse weather 
conditions was planned in DT&E. It was to be accomplished 
through tower testing. However, due to problems in implementing 
this test, it was stopped after three months of unsuccessful 
testing. No plans currently exist for a DT&E adverse weather 
assessment of the IR Maverick. 

9* Countermeasures 

AFTEC reported that the operational performance of the IR 
Maverick against infrared countermeasures (IRCM) was undeterr 
mined pending publication of a report by the Electra-Optical 
Guided Weapons Countermeasures/Counter-Countermeasures Joint 
Test and Evaluation Group. Tentative findings on IRCM are pre- 
sented in Table 14. Two types of countermeasure testing were' 
performed, 

of 
* (30, p. 1) The preliminary results show that use 

In other words, in situations where 

AFTEC concluded 
that, 

(11, 
p= 82) 

h. Multiple launch passes 

Due to problems in implementing 
single-pass,multiFle-launch, captive-carry missions, the 
capability to perform multiple launches on a single pass was 
demonstrated by an F-16 live launch mission. AFTEC reported 
that "multiple launch of IR MAV missiles on a single pass was 
satisfactorily demonstrated." However, AFTEC qualified their 
conclusion with the following, 

"While both missiles hit their assigned targets, pitch and 
yaw changes caused by the first launch forced the pilot to 
reacquire the second target. This resulted in excessive 
exposure time for the launch aircraft. It should also be 
noted that multiple launches on a single pass could not be 
accomplished without workarounds due to incomplete 
integration between the missile launcher and the F-16 and 

32 



TYPE, TECHNIQUE 

Table 14 

Countqnasure Test Results 

DEVICE 
153. OF PRXXC-EDTRUE KILLS/ 
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F-111 aircraft. For full multiple launch capability, 
further integration and testing of the LAU-88A/A with the 
F-16 and F-111 are required." (11, p. 831 

2. Compatibility of the IR Maverick with other onboard 
aircraft systems 

IR Maverick compatibility with operational ECM pods and 
aircraft gunfire was rated excellent based on IOT&E results. 
Compatibility of the IR Maverick with the TV Maverick was a.lso 
rated satisfactory. However, AFTEC concluded that "Aircrew 
comments indicated that while both TV and IR missiles clould be 
employed successfully on the same aircraft; employing a mixed 
load could add confusion in high threat environments due to the 
differences in cookpit displays." (11, p. 42) AFTEC recommended 
that this issue be evaluated further in FOTbE. 

3. Interoperability of the IR Maverick 

The interoperability of (i.e., the ability to use) the IR 
Maverick with the various aircraft and various target 
acquisition aids was rated satisfactory beclause the observed 
problems appeared correctable. One such problem, as reported by 
AFTEC, was the ourrent night attack oaFability of the aircraft, 

m (11, p. 44) 

AFTEC recommended that, 

low altitude capability should 
be enhanced in order to fully exploit the increased night 
time capability provided by IR MAV." (11, p. 46) 

4. Survivability of the aircraft during weapons delivery 

AFTEC reported that survivability was to be addressed by 
USAF Studies and Analysis. No analysis has been clonducrted at 
this time. 

OSD officials have commented that they do not feel that the 
aircraft, based on the attack profiles flown in the IOT&E would 
have a very good chance of survival. 
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TAC officials stated that they clonsidered 
of wings-level-to-launch-time to be a survivable amount of 
time. In the IOT&E pilots were told to fly as if there were air 
defense units, but none were simulated. A quick-look at the 
wings-level to launch times for all A-10 CAS passes where launch 
occurred, shows that approximately of those passes had 
wings-level-to-launch times of 
5. The accuracy and utility of weather forecasting 

The accuracy and utility of weather forecasts as potential 
aids for operational decisions for the IR Maverick was addressed 
in the IOT&E. The accuracy of temperature-contrast between 
target and background (AT) forecasts was rated deficient and the 
accuracy of acquisition and lock-on range forecasts was 
undetermined. In other words, it was difficult to predict how 
hot or cold a target would be in comparison to its background. 
The utility of the forecasts was rated satisfactory. In other 
words, the aircrrews felt that these forecasts would be good 
tactical aids. "The aircrews stated that target polarity and 
acquisition and lock-ranges were essential forecast 
requirements. They also desired prediction of the occurrence of 
seeker saturation caused by highATs in the background, as well 
as aid in selecting the optimum bT attack aspect." (11, F. 53) 
AFTEC rec.ommended that IR forecast techniques should continue to 
be developed and should definitely be tested during FOT&E. This 
could be an important issue of IR Naverick employment since 
research on IR signatures has demonstrated, 

"Tank signatures were found to be highly dependent on 
environmental and operating conditions, both present and 
recent past. The differences in the signatures due to 
these varied conditions are greater than differences due to 
the types of vehicle, tank or other." (42, p. 1) 

E. Operational Suitability and Engineering Design Changes 

Since the utility of the IR Maverick depends on its 
operational suitability, the IOT&E evaluated these five features 
of the system's operation: 

--its reliability, 
--its maintainability, 
--its availability, 
--its logistics supportability, and 
--the supportability of its software. 

The test results show the IR Maverick as'deficient in 
reliability, which was measured as. incoming reliability, 
logistics reliability, and mission harduare reliability 
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(including live launches). They also show it to be deficient in 
qualitative maintainability and the supportability of its 
software. We discuss these results below. (We do not discuss 
quantitative maintainability, availability, and logistics 
suportability, which were all found to be satisfactory as 
reported in Table 1.) We also discuss issues that were examined 
in the combined DT&E and IOT&E that directly influenced 
engineering design changes incorporated in the IR Maverick 
missiles to be tested in the RMVP and the FOT&E, as well as the 
Hughes Aircraft design-to-cost engineering change proposal ECP 
604, which is expected to identify changes that might redutie the 
IR Maverick's production costs. 

1. Reliability 

"Incoming reliability" was defined in the IOT&E as the 
probability that the system would pass a visual and operations 
inspecltion when first received from the contractor. An 
acceptance threshold for incoming reliability of the "mature" 
system set at "Maturity" was defined as the configuration 
of the system at the end of FOT&E. IOT&E missiles 
failed the inspection, and this acceptance rate did not 
meet the maturity threshold. 

"Logistics reliability", is a measure of a system's ability 
to operate according to specific operational and support 
concepts. It was defined in the IOT&E as the number of hours 
that the IR Maverick 'can fly (captive-carry) with a 
probability of not requiring corrective maintenance. The mature 
system threshold value for logistics reliability was set at 

The IOT&E results show that the IR Maverick attained a 
probability of before corrective 

maintenance was required. AFTEC performed a reliability growth 
analysis, by analyzing the test results from 1981 to 1982, and 
concluded that the threshold of will not be met at 
maturity. Specifically, the analysis indicated that the IR 
Maverick missile system can be expected to reach about 
percent of the stated maturity requirement. 

The missile clocked 291.5 hours of captive-carry time and 
233.7 hours of power-on time, during which 28 relevant 
corrective maintenande actions occurred. They included 
correction of repetitive failures-- with the rotation band, 
with the clooling loop, with the auto-focus, and with 
switching the sensor field-of-view. Air Force officials 
informed us that 14 of the 15 IR Maverick missiles tested 
required corrective maintenance at least once. 

"Mission hardware reliability" is a probability, the 
FrOdUct of prelaunch and launch reliability. Prelaunch is the 
time between the aircrew's arrival at the aircraft and the 

. 
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decision to launch the missile; launch begins with the intention 
of launching the missile .and ends when it hits the target with 
its warhead functioning properly. The maturity'threshold for 
this mission hardware reliability was set at 
completing a 

probability of 

launch, guidance, 
captive-carry mission followed by missile 

and impact without hardware failure. In the 
IOT&E, missiles performed properly after launch, 
attaining only launch reliability. Specifically, there 
were failures of various types, including the 
problems with the cooling loop and the dome cover squib 
circuit. AFTEC did not project the system's reliability at 
maturity because of the small number of missiles that were 
launched. 

2. Qualitative maintenance 

"Qualitative maintenance* clriteria include accessibility, 
serviceability, safety, and the ability to perform maintenance 
tasks. The IOT&E results show the IR Maverick to be deficient 
because of problems with its design of the guidance control 
section rotation band and the questionable need for the missile 
dome cover and the need to boresight the missiles to the 
aircraft acquisition aid. The report states that "the severity 
of these problems was considered sufficient to cause major 
support and mission generation problems in the operational 
environment if the current system is fielded.* (11,~. 63) 
Maintenance personnel in the IOT&E submitted 48 service reports 
on the IR Naverick system, 22 of which were for deficiencies 
that prevented the success of a mission. They include problems 
with the interoperability of the missile and the F-4G aircraft 
and the integration of the missile with the F-16 aircraft as 
well as a safety problem having to do with stray voltage from 
the infrared target simulator. 

By February 1983, 10 of the 22 deficiencies had not been 
resolved. Twelve deficiencies were found to be causing marginal 
or degraded system performance. Four remain open. 

3. Supportability of software 

To test the supportability of the IR Maverick software, the 
maintainability of the operational flight programs (OFP's) and 
the automatic test equipment software (ATE) were evaluated. 
Evaluators from the Air Force Logistics Command (AFLC) and 
Headquarters Tactical Air Command assessed the software product 
specifications and computer support resources for the IR 
Maverick and the triple-rail launcher (the LAU-88A/A) opera- 
tional flight programs. They found that the modularity, des- 
criptiveness, consistency, and instrumentation characteristics 
of both software programs were below the maturity threshold. 
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The contractor's software support facility was unable to 
properly program the seeker for the missile's expected 
operational -environment and consequently had to modify the 
program on the basis of flight testing. The Ogden Air Logistics 
Center (ALC) did not have sufficient personnel, support 
resources, and facilities or plans or programs for them to 
maintain the OFPs. The maintainability of the OFP's of both the 
IR Eiaverick and'the LAU-88A/A was found to be deficient so that 
support for them will have to reside with the developer 
contractor or a second source production contractor unless the 
Ogden ALC develops its own capability. 

To evaluate the maintainability of the IR Maverick 
automatic test equipment software, evaluators from AFLC assessed 
the field-level infrared target test set (IRTS), the depot-level 
A/F 24T-16 single rail launcher (LAU-117A) test set, and the 
software support facilities for the two test sets. Hughes could 
not provide the software documentation for the IRTS to IOT&E, 
and c!onsequently the requirements for Ogden ALC support could 
not be identified. Thus, the maintainability of the IRTS 
software was rated as deficient because there was no 
documentation available for it. 

However, the Varol Corporation delivered the A/F 24T-16 
test set and its software support facilities and specifications 
late in the IOT&E, and a partial assessment was made. It was 
found that: the test set software was incomplete, the test set 
did not have a self-test capability, the unit that was tested 
had been delivered with parameter errors, and some fault 
detection results were different for automatic! and manual models 
of operation. Moreover, the A/F 24T-16 test set software had 
been written in MOSTEK, in a nonstandard high-order language 
rather than in a DOD-standard language, and the training that 
was given in the use of the language and the test set was too 
short and insufficient in detail. The result was that the 
maintainability of the A/F 24T-16 test set and the software 
support facility could not be determined. 

Basing its conclusion on the IOT&E results, AFTEC 
recommended that the software specifications for the OFPs of 
both the LAU-88A/A and the IR Maverick be rewritten in a 
different form and that an interim contractor support the OPFs 
until the Air Force can develop its,own .capability. In 
addition, AFTEC recommended acquisition of the IRTS software and 
identification of the provisions for the software support. 
Theyalso recommended that a detailed evaluation of the remaining 
test equipment software and the associated support facilities be 
conducted during FOT&E. 
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4. The Reliability/Maintainability 
Validation Program (RMVP) 

The FUWP was to determine whether modifying the IR Maverick 
missile to correct the DT&E and IOT&E field test problems will 
improve its operational suitability. According to the RMVP test 
plan I 

"a minimum of 100 hours captive-carry time will be 
accumulated on four (4) AGM-65 the [IR Maverick missile] 
and one TGM-65 [the IR Maverick training missile]. The 
captive-carry missions will be structured like a tactical 
training mission to the extent possible." (12, p. I-1) 

This program also included a laboratory demonstration using 
three guidance control sections. The RMVP was to address the 
deficiencies that were reported in the IOT&E results, including 
the IR Maverick missile system's incoming reliability, its 
logistics reliability, the prelaunch reliability component of 
its mission hardware reliability (no live firings), and its 
qualitative maintainability. In particular, the FNVP was to 
verify whether the fixes that were made to the missile system, 
based on field test problems encountered during the combined 
DT&E and IOT&E, have corrected the problems. 

During the combined DTLE and IOT&E, 115 field reports were 
issued-- on problems which occurred with the missile during 
testing. The IOTcE problems consisted of the two missile 
failures on incoming reliability, the four live launch failures, 
the 28 corrective maintenance actions and a few problems with 
test equipment. Problems occurred at several points between the 
initial inspection and the live launches. According to both the 
program office and the prime contractor, corrections were 
proposed, made, and verified in the same test. However, It 
should be noted that while AFTEC agrees that the corrections 
have been made, they feel that it is very important to verify 
these corrections further in the FOT&E. 

The solution to eight of the field test problems remained 
unverified at the conclusion of the combined OT&E and IOT&E. 
Three of the problems., one from DT&E and two from IOT&E, 
consisted of having no video and the seeker moving up and down 
uncommanded. The causes for these problems were not found and 
no fixes were incorporated. The corrections that were attempted 
included design changes for the-guidance control section (to 
fill it with nitrogen-argon gas), the software, the rotation 
joint and the cryoengine. 

The SPO stated that the 70-hour cryoengine was not 
acceptable for a tactical missile and that a 200-hour engine is 
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needed. As a result, Cryogenic Technology Inc. is under 
contract to design a brushless cryoengine to the Air Force by 
November 1983; meanwhile, the RMVP missile will continue with 
the brush design. 

In the captive-carry hours that were flown at Nellis AFB 
between December 20, 1982, and January 21, 1983, only 5 RMVP 
missiles were used and no launches were made. The RMVP results 
were presented in a briefing, but by March 1, 1983, no Air Force 
test report had been written. 

In the briefing, AFTEC made the summary statement 
"significant improvement was seen in all areas evaluated during 
RMVP". Although the sample size [of 5 missiles] is small, AFTEC 
believes the trend to be valid and positive. This is primarily 
due to the validity of the fixes incorporated and increased 
management emphasis on improving reliability during the move 
toward production in a single facility. 

As for logistics reliability during RMVP, "one corrective 
maintenance action occurred during 103 hours of captive flight," 
resulting in a probability of flying hours captive-carry 
hours before the missile requires corrective maintenance. The 
result was the same as the one that was rated deficient in the 
IOT&E flight hours yielding probability). 

5. Engineering Change Proposal 604 

Hughes proposed a design-to-cost engineering change, ECP 
604, to design, implement, and test changes that would reduce 
the cost of the common IR guidance subassembly for the Maverick 
and the GBU-15 missiles. According to the March 1982 statement 
of work, 

"the design changes shall not in any way jeopardize product 
integrity nor will they cause an inability to meet the 
exiting requirements for performance, reliability, 
maintainability or safety." (41, p. 31 

Air Force officials told us that ECP 604 is a study whose 
purpose is to identify changes that can reduce its production 
costs. The Air Force'has stated that ECP 604 is necessary 
because the design-to-cost goal of the m,issile had been overrun 
by 20 percent after 3 years of engineering development. The 
Air Form expects to receive three or four specific engineering 
change proposals before May 1, 1983, that will be considered by 
the Air Force SPO and the Configuration Control Board. 

If these ECPs are approved, they will become part of the 
missile's technicai data package which will be provided to the 
second source. The production changes will be slowly 
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incorporated into the next 900 missiles to be purchased, 
According to the' Air Force SPO, all the proposed engineering 
changes will have been incorporated by the eighth month of 
Segment II of production. 
the end of Segment II, 

The FOTsE also to be completed before 
will test only the missiles purchased in 

Segment.11 and, therefore, will not test a missile with all the 
engineering changes included. 

ECP 604 calls for the contractor to do the following: (1) 
redesign 11 of 27 hybrid microcircuit modules types, changing 
resistors from thick film to thin film, using multifunction 
instead of single function microcircuits, and eliminating 
devices no longer needed because of design changes; (2) redesign 
3 of the 14 electronic circuit cards in order to eliminate 
hybrids by substituting discrete components for them and to 
replace bipolar transistors with field-effect power transistors: 
(3) develop a way of making the facetted scan mirror other than 
by single-point diamond flycutting; (4) redesign the 
ball-bearing support and the gyro-optics assembly. Hughes is to 
incorporate all the design changes into two IR Maverick guidance 
and control sections, which will be qualified and tested 
according to test plans to be developed by Hughes. 

III. IR MAVERICK COST GROWTH 

As we discussed in our December 14, i962, letter report to 
Senator John Tower entitled Evaluation of Maverick Nissiie 
System Unit Cost (GAO/MASAD-&3-71, projections of cost savings 
were included in the December 31, 1981, and the June 30, 1982, 
Selected Acquisition Report (SARj for the IR Maverick program. 
The Air Force asserted that it expects the projected savings to 
result from multiyear procurement-contracting and competitive 
second-sourcing. In our report, we noted that "if for any 
reason competition on a multiyear contract cannot be 
accomplished, a substantial growth of program cost could be 
expected." (34, p. 2) 

A. Summary of Program Cost Growth 

In table 15, we show a summary of the IR Maverick's program 
cost, with an emphasis on recent cost growths. The most 
significant change through September 1981 was the nearly 
doubling of the quantity of missiles to be procured, which was 
first reported in the December 31, 1980, SAR. According to TAC 
officials, the additional missiles are meant for use by the 
Rapid Deployment Force. The "estimating" and "schedule" 
changes were also important.13 

13Definitions for "estimating" and "schedule" changes can be 
found in footnotes "d" and "c" to table' 15. 
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In December 1981, major revisions resulted from "econom- 
ic" l4 changes (which increased the cost by $371.9 million) l5 
and "estimating" changes. Another significant cost growth was 
reported in the June 1982 SAR, under "schedule" change, which 
described an extension of the program for an additional year and 
a rescheduling of the number of purchases each year, contri- 
buting $601.7 million to costs. Nearly the same amount, or 
$585.7 million,' resulting from "estimating changes", increased 
the program's costs still further. One significance of the 
increases-in the estimating category is the potential they have 
for leading to additional cost growths. The cost reduction 
reported in the December 1982 SAR resulted from *economic" and 
"schedule" changes. 

In the following sections, we report where and when the - 
expected, but not clearly identified, savings were included in 
the SAR's. We also present conditions that may determine the 
extent of the savings that can be achieved. 

B. Expected savinqs reported in the SARIS 

The expected savings were included in the "estimating" 
category of the "changes since previous report" section of the 
December 1981 and June 1982 SARIS. We present these in table 
16. Under "as reported. . ." we show the SAR explanation for 
the amounts that included the expected savings. Under 
"detail. . .' we show the cost items that Air Force personnel 
explained had been included in the reported figures. The 
expected savings are underlined in the table. 

The December 31, 1981, SAR described a $371.2 million 
"estimating" change as being the net of two items; a $5.7 
million adjustment for 1982 and prior-year escalation, and a 
$376.9 million cost increase resulting from increased cost for 
the guidance and center and aft sections and the estimated 
decrease for savings associated with competitive or multiyear 
procurement. The "detail. . ." components of this $376.9 
million increase are $755.8 million additional cost for the 
guidance and center and aft sections minus $378.9 million, the 
cost reduction expected from competitive procurement. Savings 
expected from multiyear procurement were included in the Zune 
30, 1962, but not in 'the December 31, 1962, SAR. 

14Thc definition for "economic" changes can be found in 
footnote "a" to table 15. 

15A11 dollar figures cited in this discussion are for then-year 
dollars. 
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The June 1982 SAR included savings expected from multiyear 
procurement in the $585.7 million "estimating" change, but it 
did not identify them in any of the four items that explained 
this change. They are included in the total of two of the 
items: "acquisition of vendor quotes" and "revised estimating 
methodology," and as they are "reported" they amount together to 
$255.0 million. The "detail. . ." figures show that this $255.0 
million is the net of five cost items. These include a $214.8 
million reduction expected from multiyear procurement and a 
$150.9 million increase from closts associated with competition. 
The expected savings from competition were thus reduced by 
$150.9 million to $228.0 million. Therefore, the total expected 
saving included in the SAR amounted to $442.8 million--that is, 
the $228.0 million from competition plus the $214.8 million from 
multiyear procurement. 

In the remainder of this section, we examine the two 
expected-savings categories, competition and multiyear 
procurement, in terms of the basis for the specific estimates 
and the conditions that may affect the accomplishment of 
savings. 

1. Competition 

The original estimate of saving expected from competition, 
$378.9 million, was based primarily on a study conducted by The 
Analytic Sciences Corporation, reported on August 7, 1981, under 
the title An Analysis of the Impact of Dual Sourcing of Defense 
Procurements (TASC, EM-171-WA). Having looked at 45 military 
equipment contracts and the savings reported as resulting from 
competition, the study reported a range of savings from ~67.7 
percent to -16.1 percent--that is, a 16.1 percent cost 
increase--with an average saving of 33 percent. 

For the purpose of estimating a percentage for the IR 
Naverick, officials in the Frogram office selected from those 45 k 
contracts the 8 missiles that were included in them, calculating 
an average saving of 22 percent. 16 The range was from 59.2 
percent saving to 5.6 percent cost increase. For a conservative 
estimate, they settled for about half of the 22 percent, or 10 
percent saving. The ch0ic.e of 10 percent brought the estimate 
close to the 11 percent that had been predicted by Analytic' 
Services in its February 24, 1982, study, The Economic &pec!ts 
of Second Sourcing the IIR Maverick. 

16The 8 missiles were Standard Missile MR RIP1 66A, TALOS, 
Standard Missile ER RIM 67A, BULLUP 12B, TOW, SHILLELAGB, and 
Sidewinders AIM-9G and AIM-9B. 
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It will be recalled that the December 1981 SAR reported the 
original estimate of a $378.9 million saving and that this was 
reduced by $150.9 million in the June 1982 SAR. This reduction 
in savings was based on an estimate the program office made of 
the additional cost of qualifying the competitive sources. The 
total saving expected from competition, as reported in the two 
SAR’s, amounts, therefore, to $228.0 milion. 

The Air Force has stated that the expected savings are in 
line with its previous experience with competitive procurement. 
However, certain conditions may operate to reduce those savings 
still further. For example, to meet the expected figures, firm 
data packages that are transferable to the second source must be 
available, but they will not become available until the middle 
of 1984. 

Furthermore, only 28 percent of the total IR Maverick 
program is in the hands of prime contractors, and of this amount 
half, or 14 percent of the total program, is for support. 
Therefore, there is little room for cost improvement at the 
level of primary contracting. If savings cannot be accomplished 
at the subcontractor level then the total saving will not be 
significant. 

Finally, as stated in the previously mentioned TASC study 
(P. l-3) "program specific characteristics l7 play a 
significant role in determining the magnitude of the potential 
benefits of competitibn." That study, as we mentioned above, 
reported an overall range from 67.7 perdent savings to 16.1 

-percent cost increase, and a missile programs range from 59.2 
percent savings to 5.6 percent cost increase. The assumption, 
consequently, that competition in the IR Maverick program will 
necessarily result in savings is not substantiated. The effect 
of competition on cost could well be no effect at all, or even 
an additional cost growth or a saving which does not equal the 
projected saving. In any event, an increase in the cost of the 
IR Naverick program over that persently estimated would result. 

2. Multiyear procurement 

The estimate of 4.2 perdent saving, or $214.8 million, to 
be expected from multiyear proc!urement that was included in the 
June 1982 SAR was an assumption. It was. based on the 
undocumented experience of the Air Force with the A-10 gun, 
which is said to be the only item under multiyear procurement 

17(GA0 footndte) "such as type of equipment, start-up costs, 
production rate and ultimate quantity, and the timing of 
completion", TASC, p. 5-l. 
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that has been added to ongoing competition. The IR Maverick 
program.office stated that the Air Force realized an 8.4 percent 
saving in the A-10 gun contract. Since the IR Maverick is more 
complex than the A-10 gun, this figure was cut in half, yielding 
the assumption that multiyear procurements would result in a 
saving of 4.2 percent for the IR Maverick program. 

Fjhile the SAR figures have been tacitly accepted, there are 
no other indications from OSD or Air Force Headquarters that 
either one is actively considering IR Maverick for multiyear 
procurement. Program office officials have said that they 
realize that it is too early to know whether multiyear 
procurement is possible for the IR Maverick, since they do not 
know whether it will meet the requirements of Public Law 97-86 
(enacted December 1, 19811, which states that 

--the Secretary of Defense must find that the use of a 
multiyear contract for any given product will promote 
national security and reduce total costs; 

--there must be a reasonable expectation that funding will 
be stable enough to avoid contract cancellation; 

--the need for the product must remain substantially 
unchanged during the c!ontract period with regard to 
production and procurement rates and total quantities; 

--the product must have stable design with minimum 
technical risk; and 

--both contract cost and the anticipated cost avoidance 
must be realistic. 
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ENCLOSURE II-B 

INTERVIEWS 

During the course of our review we met with officials at 
the following locations: 

Air Force Test and Evaluation Center, Kirkland AFB, New 
Mexico. 

Defense Intelligency Agency, Rosslyn, Virginia. 

Hughes Aircraft Company Plant #44, Tucson, Arizona. 

Office of the Secretary of Defense, Washington, D.C. 

System Program Office for IR Maverick, Wright Patterson 
AFB, Ohio. 

Tactical Air Command, Langley AFB, Virginia. 

U.S. Air Force Headquarters, Washington, D.C. 
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Y r . Charles sowsher 
Compiroller General 
General Accounting Office 
Room 7000-A 
d41 G Street 

- Washington, D.C. 20533 

Dear Mr. 3oc;si;er : 
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/ 1. . ..- ill-. Charles Boiisher 
Page 2 
October 27, 1982 

I am also very concerned about the recent disclosure 
of the program cost growth (from $4. 9 billion to $6.2 biilion) 
since the issuance of the GAO report and I Would like information 
on this subject. 

Because of the importance of this review and DOD’s 
tentative scheduling of a full-stall production decision on 
February 1, 1983, I would appreciate a briefing as soon as 
possible. It would be helpful if the responsibility for this 
review were assigned to the division which produced the letter 
report, the Institute for Program Evaluation. 

If you have any questions regarding this request, 
please contact Knox \Galkup of my staff at 223-2353. 

David Pryor ( 

DP/mk 




