
Reduced Requirements For 
Modular Electronic Equipment 
For Aircraft 5-t 33396 

Department of the Au Force 

BY THE COMFTROLLER GENERAL 
OF THE UNITED S 

JULY 3,1973 



B-133396 

COMPTROLLER GENERAL OF THE UNITED STATES 

WASHINGTON D C 201148 

cp 
To the President of the Senate and the 
Speaker of the House of Representatives 

7 5-9 

We are reporting on reduced requirements for modular 
electronic equipment for aircraft m the Department of the Air 6 

1 Force 

We made our review pursuant to the Budget and Accountmg 
Act, 1921 (31 U S.C 53), and the Accountmg and Audltmg Act 
of 1950 (31 u s c 67) 

We are sending copies of this report to the Dlrector, 
Office of Management and Budget, the Secretary of Defense, 
and the Secretary of the Air Force 

Comptroller General 
of the United States 



Contents 
Page 

DIGEST 1 

CHAPTER 

1 INTRODUCTION 3 
Modular design and the maintenance 

concept 3 

2 ESTIMATES FOR DETERMINING AVIONICS 
SPARES REQUIREMENTS DID NOT REFLECT 
ADVANTAGES OF MODULAR DESIGN 7 

Factors not consistent with maintenance 
philosophy 7 

Savings available through intensive 
management techniques 13 

Inflated factors prevented problems 
from being highlighted 13 

3 INTERNAL AUDIT ACTIVITIES 16 

4 CONCLUSIONS AND AGENCY ACTIONS 18 
Conclusions 18 
Agency actions 19 

5 SCOPE 21 

APPENDIX 

I Letter dated April 9, 1973, from the Acting 
Asslstant Secretary of Defense (Installa- 
tions and Loglstlcs) 23 

II Principal offlclals of the Department of 
Defense and the Department of the Air 
Force responsible for admlnlstratlon of 
actlvltles discussed In this report 40 



ABBREVIATIONS 

AFLC 

AMA 

CONUS 

DOD 

GAO 

LRU 

MSD 

SCARS 

Air Force Loglstlcs Command 

Air Material Area 

Continental Unlted States 

Department of Defense 

General Accounting Office 

line replaceable unit 

Multi Sensor Display 

Serlallzed Control and Reporting System 



COMPTROLLhR GENERAL'S 
REPORT TO THE CONGREZ? 

DIGESl ------ 

WHY THE REVIEW WAS MADE 

The Air Force has Invested billions 
of dollars in electronic equipment 
used in alrcraft (avlonlcs) For 
example, the avlonlcs and spare 
parts for Its F-111D aircraft alone 
have cost more than $900 mllllon 

GAO revlewed how the Air Force 
determined requirements for avlonlcs 
spares used ln the A-7D and F/FB-111 
aircraft to determine whether the 
Air Force had realized all the ad- 
vantages of the modular design con- 
cept for avionics 

Backpound 

A stgniflcant development ln the 
fseld of electronics has been the 
lntroductlon of modular design, 
under this concept many expensive 
"black boxes" making up an avionics 
system contain plug-In-type compo- 
nents known as modules 

The principle advantages of modular 
destgn are 

--Avionics units or black boxes can 
be rapidly replaced ln aircraft 
on the flight line, so the time 
aircraft are out of service is 
minimized 

--Most black boxes can be repalied 
rapidly and more time can be 
taken to repair modules, 

Because avfonlcs are becoming more 
and more costly, investment in less 
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expensive spare modules, rather 
than ln more expensive spare black 
boxes, means substantial savings 

FINDINGS AND CONCLUSJONS 

In reducing requirements, the Air 
Force could have achieved savings 
if it had taken full advantage of 
the modular design concept for 
avionics systems 

GAO found that the Air Force could 
have substantially reduced its re- 
quirements for avionics spares for 
the A-7D and the F/FB-111 if its 
management personnel had used more 
reallstlc estimates ln determIning 
the requirements 

The estimates used did not recognize 
all the advantages of modular de- 
sign. For example, estimates were 
based on the premise that 

--RepairIng black boxes would take 
more time than was actually being 
experienced (See pp 8 and 9 ) 

--More black boxes than modules were 
being sent to depot repair facili- 
ties. (See p 10.) 

lhe second premise was the result 
of a management reporting system 
which did not routinely show actual 
repair cycle time As a result, 
expensive black boxes rather than 
less expensive modules continued to 
be bought, many black boxes were 
awaiting repair because of the 

~S@g.t Upon removal the report 
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lack of subcomponents and maintenance 
capabllltles to repair them 

RECOMM-ENDATIONS OR SUGGESTIONS 

The Air Force IS consldenng modular 
design for other types of equipment 
in Its inventory In view of the 
slgnlficance of the problem and to 
Insure that the Air Force achieved 
maximum benefits from this concept, 
GAO proposed that the Secretary of 
the Air Force 

--Evaluate other weapon systems using 
modular-type equipment to deter- 
mine whether logistical support 
takes advantage of modular design 

--Develop standard factors for each 
Item, in the absence of experienced 
data, on the basis of equ?pment de- 
sign specifications Use these fac- 
tors in estlmatlng spares requlre- 
ments for new equipment and, as ac- 
tua? usage data becomes avaIlable, 
compare it against the estimates 

--Provide for a contlnu1ng detailed 
review of Individual, randomly 
selected requirements computations. 

--Continue to improve management 
techniques and have operations 
continuously evaluated to Insure 
prompt solutions to problems en- 
countered in supporting current 
avionics systems 

AGEM ACTIONS AND UNRESOLVED ISSUES ', 

The Department of Defense (DOD) 
generally agreed with the contents 
of GAO's draft report Also, DOD 
said the information GAO provided 
during the review had proven useful 
to Air Force log3stlcs planning and 

had resulted in Improved management 
(See wp 1 > 

The Air Force was kept informed of 
GAO's findings during the review 
so that It could take corrective 
actions The Air Force has reduced 
requirements for I terns for F/FB-111 
and A-7D aircraft by $79 mIllion 
More importantly, the Air Force has 
begun preventing a recurrence of the 
matters discussed in this report 

Concerning GAO's suggestions, DOD 
said that 

--The Air Force had analyzed 383 
black boxes from 25 weapon sys- 
tems and had made adJustments for 
factors and data involved 

--Standards for estlmatlng factors 
have been published and actlon 
has been taken to attain recom- 
mended goals 

--Various management levels con- 
tinually review requirements com- 
putatlons 

--There are a number of management 
controls to identify problems and 
to provide data to solve them A 
new "cost critical" I tern program 
was being developed and was to be 
Implemented in April 1973 

iUTTERS FOR CONSIDERATION 
BY THE CONGRESS 

Y  

The Appropnatlons Committees of 
the Congress and other committees 
may wish to cons-rder the matters 
discussed in this report in connec- 
tion with the ml1 I tary departments' 
fund requests for new weapons sys- 
tems or equipment and the supportIng 
spare parts. 



CHAPTER 1 

INTRODUCTION 

One of the key functions of loglstlcs 1s to insure that 
the right spare parts are avallable in the right quantity 
and at the right time and place to support and maintain 
military equipment and weapons systems. 

EAtabllshlng spare parts requirements 1s difficult If 
too few spare parts are bought, operational readiness may be 
ImpaIred, If too many are procured, money will be wasted. 
Buying the right amount 1s difficult because (1) operational 
programs may change, (2) the equipment may not require re- 
pair as expected, or (3) funds may not be avallable. Al- 
though some of these problems are difficult to resolve, 
their impact can usually be mlnlmlzed through Judicious 
evaluation of the data available at the time requirements 
are es tab1 lshed, The Air Force has developed sophlstlcated 
management systems to aid its loglstlclans in making these 
decls ions. 

The Air Force Systems Command, through its Aeronautical 
Systems Dlvislon, develops, acquires, and modifies weapon 
sys t ems. The Air Force Loglstlcs Command (AFLC) provides 
worldwide technical and loglstlcs support for these systems. 
It carries out its responslbllltles at a headquarters and at 
five maJor lnstallatlons or depots known as Air Materiel 
Areas (AMAs) Each AMA 1s responsible for the loglstlcs sup- 
port of specific aircraft, mlsslles, and equipment. At the 
AMA, each type of spare part 1s assigned to an item manager 
who determines its worldwide requlr ement. 

MODULAR DESIGN AND THE MAINTENANCE CONCEPT 

Modern avlonlcs systems such as those used on the A-7D 
and the F/FB-111 aircraft are made up of as many as 134 
“black boxes” called line replaceable units (LRUs) which can 
be removed and replaced when they fall. An LRU 1s in turn 
made up of a chassis and 1O“‘to 40 plug-in-type components 
called modules which are also usually easily removable. The 
modules contain bit and piece parts which make up the various 
electronic circuits. Some LRUs may cost nearly half a mll- 
lion dollars and modules several thousand dollars. Pictures 
of a complete LRU and the same LRU disassembled showing the 
modules afe on page 5. 
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The basic maintenance philosophy developed around these 
design features was to insure a mlnlmum repair time on the 
LRU and to provide for more leisurely repalr of the modules 
Accordingly, when an item of avlonlcs equipment on an air- 
craft breaks down rn the field, the faulty LRU can be lden- 
tlfled and replaced with a serviceable unit. The LRU 1s 
sent to an intermediate field-level maintenance shop located 
on the same base as the aircraft for testing and repair. 
There the module causing the failure 1s ldentlfled and re- 
placed with a serviceable module and the LRU 1s returned to 
service Modules requlrlng repair beyond the capablllty of 
the intermediate field levels are sent from the base to a 
depot for repalr Part of the LRU illustrated on page 5 
cannot be removed at the field level and failures In that 
part require that the LRU be sent to a depot. 

This maintenance concept requires only a limited number 
of LRUs In the field because they can be repaired by replac- 
lng faulty modules For modules, the sltuatlon 1s almost 
reversed. The field or lntermedlate level needs a much 
larger inventory of modules to replace faulty ones and keep 
the LRUs operational. Depots require few spares of either 
type since their function 1s to test modules and repair them 
by replacing bits and pieces, of which they need large 
quantities. 

In contrast, repalrlng a nonmodular LRU used on older 
avlonlcs systems tied up the whole LRU Under the nonmodu- 
lar concept, LRUs had to be shipped to the depots for re- 
pairs other than minor maintenance because the required test 
equipment and skills were often not avallable at field or 
Intermediate maintenance levels Hence large quantities of 
spare nonmodular LRUs were required. 

Under the modular concept LRUs are not sent to a depot 
unless (1) some nonmodular part of the LRU requires repair 
at the depot or (2) the field or Intermediate repalr shop 
1s unable to isolate the source of failure. 

A comparison of the time required to repalr modular and 
nonmodular LRUs 1s on page 6. 
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LRU REPAIR CYCLE 
NON-MODULAR *MODULAR 

-A 

I FIELD REPAIR 

REPLACE MODULES 

RETURN TO USER 

*Percentages and times shown are goals to be attained under the 
modular concept 



CHAPTER 2 

ESTIMATES FOR DETERMINING AVIONICS SPARES REQUIREMENTS 

DID NOT REFLECT ADVANTAGES OF MODULAR DESIGN 

The Al-r Force could have substantially reduced its 
computed requirements for avlonlcs spares for the F/FB-111 
and A-7D alrcraft if it had used more realistic estimates 
(factors) for the repair of LRUs 

We kept Air Force offlclals Informed of our observations 
throughout the review, as a result of the lnfornatlon we pro- 
vided, the Air Force has reduced Its requirements by $79 mll- 
lion 

FACTORS NOT CONSISTENT 
WITH MAINTENANCE PHILOSOPHY 

Spare LRUs and modules are needed to keep aircraft or 
equipment operational while inoperable LRUs and modules are 
being repaired The number of spares needed 1s established 
by using such factors as the estimated number of flying hours, 
the estimated number of failures per flying hour, the repalr- 
ability of the LRU at the field or depot level, and the length 
of the repair cycle 

Changes In any of these factors can affect the number of 
spares required Initial failure rates and repair time estl- 
mates are usually obtained from the contractor who manufac- 
tured the item 01 from the weapon system manufacturer when 
these factors are not known from experience As the aircraft 
becomes operatlonal, the actual experience gained IS used to 
determine the requirements 

We selected 16 LRUs for the A-7D and 23 for the F/FB-111 
alrcraft for which computed requirements were valued at about 
$24 mllllon and $176 mllllon, respectively We reviewed only 
those factors used to estimate how long the LRUs ale In for 
repair --the time required to repair them at the base (base 
repair cycle), the number of LRUs to be sent to the depot be- 
cause the base cannot repair them (not repairable this station), 
the time required to ship to and repair at the depot (depot 
repair cycle), and the time required to return LRUs to the 
base (base order and shlpplng time) The following table shows 
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those factors the Air Force was using when we began our 
review and those factors which we belleve would have been 
more consistent with the equipment design as goals to attain 

GAO - 
Air Force factors recommended 

Range Average factors 

Base repalr cycle (days) 3 to 10 7 3 2 
Depot repair cycle (days) 18 to 60 40 4 20 
Returns to depot (percent) 1 to 98 25 2 5 
Base order and shlpplng 5 to 15 11 0 5 

time (days) 

We determlned our recommended factors from design specs- 
fications, equipment manufacturers’ suggestions, and observa- 
tions at selected base repair actlvltles By using our 
recommended factors, the Air Force could have substantially 
reduced Its computed requirements of $200 mllllon 

The following schedule illustrates how the use of our 
recommended factors would have reduced the computed requlre- 
ment for one item This item 1s discussed further on page 10 

Base repair cycle (days) 
Depot repalr cycle (days) 
Return to depot (percent) 
Base order and shlpplng 

time (days) 
Total computed quantity 
War readiness materlel 

requirement 

Total requirement 

Air Force GAO 
Quan- Quan- 

Factor t1ty Factor t1ty 

6 27 2 11 
37 a95 20 6 
25 10 5 5 

15 21 
153 

6 

5 2 
24 

6 - 

aIncludes 42 for depot stock level We used zero quantity 
because under the modular concept a depot stock level would 
normally not be needed The further reduction from 95 to 6 
1s caused by the compounding effect of reducing returns to 
the depot and depot repair cycle factors 
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A dlscusslon of the factors revlewed follows 

Base repalr cycle 

We reviewed the manufacturers' orlglnal estimates avall- 
able at the A?JAs These estimates showed that the time 
needed to determine which modules were causing LRUs to fall 
and to replace faulty modules ranged from 1 to 10 hours for 
37 of the LRUs we evaluated (data was not avallable for 
2 LRUs) In addltlon, the Air Force allows 1 day to remove 
the LRU from the alrcraft and to take It to the lntermedlate- 
level repair shop at the same air base The estimates de- 
rived in this manner indicated it would take about 2 days to 
repair the LRUs At field repalr shops, actual repalrs were 
being made in less than 4 days for some of the items evaluated 
and more often than not in 1 day or less 

In contrast, before our review the Air Force used an 
estlrrated repalr time of up to 10 days Only eight F/FR-111 
LRUs had low repalr times and this was due to lntenslve man- 
agement The lntenslve management given these LRUs 1s dls- 
cussed on page 13 Because the Air Force's estimates were 
high, it had several times the number of LRUs necessary to 
support field repair shop operations For example 

The use of a lo-day base repair cycle for the tactical 
computer on the A-7D required that 13 LRUs costing 
$1 2 mllllon ($90,000 each) be avallable as spares 
The manufacturer had speclfled a 4-hour repair time, 
the Air Force was averaglng 11 8 hours and, at one 
field lnstallatlon, 4 hours We polnted this out to 
the Air Force and suggested that the base repair cycle 
be reduced to 2 days Subsequently, the Air Force 
lowered the base repair cycle to 4 days on this Item 
and reduced Its requirements from 13 to 5 LRUs 

Air Force regulations state that the base repalr cycle 
will be actual repalr time up to a maximum 10 days We 
found that the estimate was actually the maximum base repalr 
cycle allowable when no other estimated or actual data was 
available 

Repair shops exceeded estimated repalr times prlmarlly 
because of a lack of replacement modules, test equipment, 
or skilled technlclans Repair shop personnel provided data 
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showing repalr times which were about the same as the 
manufacturers’ estimates In our opinion, the optimum base 
repalr cycle for most of the items we reviewed 1s 2 days 

Rate of return to depots 

The Air Force’s estimate of the rate of return to depots 
was, In our opinion, usually overstated and lnconslstent with 
equipment speclflcatlons and design 

Data furnlshed by the contractor Indicated that normally 
all LRUs could be repalred In the field repair shops and that 
faulty modules should be shipped to depots The Air Force 
projected that 7.5 percent of the total failures would be re- 
paired at the base, the other 25 percent would have to be 
repaired at the depot The rates of return for the 39 items 
reviewed ranged from 1 to 98 percent The average was 
25 2 percent We could not determlne from the data on file 
or from dlscusslons with Air Force personnel the reqson the 
estimated return rates were so high when the design lndl- 
cated returns to the depot should be mlnlmal When the de- 
sign called for sending the LRUs to the depot for certain 
types of failures, we did not question the rate of return to 
the depot 

One of the most expensive pieces of equipment we 
evaluated was the Multi Sensor Display (MSD) used on the 
F-111D aircraft We believe it demonstrates the slgnlflcance 
of the rate of returns to depots 

In September 1971 the Air Force determined It needed 
159 spare LRUs at an estimated cost of $43 mllllon, or 
about $288,000 each. The Air Force had arrived at this 
number of LRUs because It had estimated the rate of 
LRU returns to the depot at about 25 percent and had 
estimated that shlpplng and depot repalr would take 
52 days. 

Our evaluation of the Air Force’s speclflcatlons and 
other pertinent data disclosed that the MSD was designed 
to be lepalred in the field and that only Its component 
modules should be sent to a depot for repair We 
pointed this out to the Air Force and suggested that 
the rate of return to the depot should be very llmlted. 
We were told that sometimes the field smpky could not 
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tell what was wrong with the LRUs. By March 1972 the 
Air Force had reduced the rate of return to the depot 
to 5 percent and the shlpplng and repalr time to 32 days. 
The computed requirements therefore dropped from 159 to 
64. 

Several Air Force personnel told us that rates used to 
compute requirements were high because the field repair shops 
lacked modules and repair facllltles and that therefore more 
LRUs were sent to depots than the maintenance concept called 
for. Air Force regulations provide that, If returns to the 
depot result from a parts shortage or a lack of faclllties, 
these returns be excluded when computing requirements so 
that these problems can be highlighted. Also the regulations 
state that all avallable solutions (e.g., more equipment and 
personnel) should be explored before buying additional spares. 

Information as to why LRUs were returned to the depot 
was available but was not routinely furnlshed to personnel 
who determined requirements. On the basis of the maintenance 
concept, LRU speclflcatlons, design, and actual returns to 
the depot (except those caused by a lack of parts), we 
belleve a projected 5-percent rate of return 1s adequate to 
compute requirements. 

Depot repazr cycle and shlpplng times 

Depot repair cycles were also overstated In 1971 the 
Air Force assumed It would take 15 days each way to ship 
spare LRUs between the base and the depots (The Air Force 
used 5 days for Items receiving intensive management ) The 
15 days 1s based on aircraft deployment at both ContInental 
Unlted States (CONUS) and overseas locations The Air Force 
expected it would take up to 50 days to repair LRUs at the 
depot. 

In contrast to the 15 days used, CONUS bases were 
achieving actual shlpplng times of from 1 to 5 days. The 
Air Force has since reduced the estimated shlpplng times to 
5 days for some addltlonal items, but we believe the shIppI 
time for all the Items revlewed should be between 2 and 5 
days for CONUS bases. 

l&t 

In the case of the F/FB-111, the estimates of repalr 
times at the depots far exceeded those recommended by the 
contractor and Included numerous allowances for contlngencles 



such as lack of parts and facllltles. The times used were 
also much greater than actual repair times being achieved. 

Most of the A-7D LRUs were being sent to the contractor 
for repair because the Air Force could not repalr them. 
Again, estimates far exceeded what the contractor was achlev- 
lng or what we believe could have been achieved 

Estimated repair times used to compute spares requlre- 
ments ranged from 30 to 50 days. Our vzslt to the con- 
tractor disclosed that almost two-thirds of the repairs 
were being made In about 13 days For the remalnlng 
one-third, repair times averaged about 70 days. Con- 
tractor personnel told us repalrs could have been made 
in a matter of hours if an adequate supply of modules 
and bits and pieces had been available The Air Force 
had not reduced any of these factors at the time of our 
review. 

On the basis of actual repair times being experienced, 
as well as estimates by maintenance personnel, we believe 
15 days would be a reasonable estimate of the time needed 
at the depot for repair. 
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SAVINGS AVAILABLE THROUGH 
INTENSIVE MANAGEMENT TECHNIQUES 

The Air Force was not fully using certain management 
techniques to reduce its investment In LRUs 

AFLC developed the Serlallzed Control and Reporting 
System (SCARS) to keep down Its investment In expensive 
spares by reducing the amount of time these items are out 
of service for repalr 

SCARS offers an excellent technique to manage LRUs 
This system calls for continuous evaluation of operations 
to insure prompt ldentlflcatlon of and solutions to prob- 
lems, It also offers a potential for savings. Several of 
the items we revlewed had received SCARS management and, as 
noted on page 11, the estimated shlpplng time for these 
items was 5 days. 

Most of the F/FB-111 Items we sampled qualified for 
SCARS. We determlned that requirements could have been 
reduced by almost $38 mllllon if four more F/FE-111 Items 
had been recelvlng SCARS management. We suggested that 
SCARS be expanded but Air Force offlclals expressed little 
enthusiasm and stated that expansion would require more 
people. We were later told AFLC was reducing staffing 
levels substantially 

For one LRU, AFLC personnel went beyond SCARS manage- 
ment, They were tracking and charting not only the location 
and status of the LRU but also all the modules which went 
Into the LRU. The advantage of this was that It vlslbly 
llnked the LRU and Its modules so, when an LRU 
serviceable, management could direct attention 
tlve module It also ldentlfled which modules 
loglstlc support problems 

became un- 
to the defec- 
were causing 

Furnlshlng this data to management should 
attention on the need for ah adequate stock of 
modules at the Intermediate level 

INFLATED FACTORS PREVENTED 
PROBLEMS FROM BEING HIGHLIGHTED 

Standards for evaluating performance have to represent 
the best reasonably attainable performance If they are to be 

help focus 
servlceable 
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useful. If the goal 1s set too high, variances ~~11 provide 
a poor performance picture, If the goal 1s too low, they will 
present an unrealistically excellent performance, In either 
case management 1s not aware of the true sltuatlon. 

Because the management reporting system did not show 
actual rates of return and repalr cycles, the Air Force was 
unaware of the true cause of Its support problems As a 
result, It spent mllllons of dollars buying expensive LRUs 
when often only relatively Inexpensive bits and pieces were 
needed, The F/FB-111 1s a case In point. Inltlally, the 
contractor underestimated the failure rate on certain mod- 
ules and their related bits and pieces. As a result, the 
field encountered a contlnulng shortage of serviceable mod- 
ules and the depot lacked modules and bits and pieces By 
early 1971, as many as 100 failed LRUs were being set aside 
each month at one base because servlceable replacement mod- 
ules were not available In many cases the modules were not 
avallable to the field because there were no bits and pieces 
at the depot to repair them. In accordance with Air Force 
regulations (since waived for many F/FB-111 LRUs), the base 
held failed LRUs for 30 days, waiting for modules, and, when 
the needed modules were not received, shipped the entire LRU 
to the depot 

The field’s lack of parts was not pointed out to 
management because the field, in accordance wl th prescribed 
sup-ply procedures, normally canceled Its order for the 
needed modules when it sent LRUs to the depot The depot 
did not reinstate the need for the modules, As a result, 
the need fox LRUs increased but the field’s need for modules 
was never made known to management Also, many LRUs were 
set aside at the depot for months because of the shortage 
of bits and pieces to repair modules 

This sltuatlon tended to give credence to the factors 
used lnltlally to determlne LRU requirements As predlcted, 
LRUs were frequently tied up for days at the base, many LRUs 
were being sent to depots for repair, and the depot was 
taking months to return them to service Personnel who 
computed requirements were not aware of the true sltuatlon. 
For example, In reply to our lnqulry about the use of a 
lengthy depot repair cycle for computing requirements for one 
LRU, Air Force offlclals stated that some LRUs required up 
to 7 months to repair. 
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In 1971 the Air Force began to ldentlfy its true needs 
and to procure needed bits and pzeces. However, due to the 
long leadtlmes necessary to obtain some of the items from 
the manufacturers a 
several months. 

the sltuatlon could not be resolved for 
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CHAPTER 3 

INTERNAL AUDIT ACTIVITIES 

Early in 1971, the Air Force Auditor General issued a 
report on “Selected Aspects of Loglstlcs Support Relating to 
Line Replaceable Units, Subassemblies, and J 79 Engines for 
F-4 Alrcraft .‘I Based on audit work performed between June 
1969 and September 1970, the report dlscussed 

1. The valldlty of a standard lo-day base repair cycle 
for LRUs. 

2. The use of repalr cycle factors which did not re- 
flect the Interdependency of LRUs and modules 
(the quick LRU repair capablllty), 

3. The lncluslon of a factor for LRUs sent to the 
depot for lack of parts In the rates of return. 

The Air Force concurred with its auditors and stated 
that lt would implement corrective action by about April 
1971. It observed, however, that the F-4 had been procured 
under an older system and that management techniques used 
for new weapons were deslgned to prevent occurrences slmllar 
to those uncovered by the auditors. For example, they stated 
that the optimum repair level analysis was being used on 
current weapon systems to select the most economical and 
advantageous level of repalr over their life cycle. 

In our review of the A-7D and the F/FB-111, we found 
that l 

--As late as September 1971 the lo-day standard was 
still being widely used to estimate base repalr. 

--Using the optimum repalr level analysis on these 
weapon systems apparently did not result In the 
selection of an optimum repair level for LRUs. 

The Air Force Audit Agency’s examlnatlon adequately 
ldentlfled speclflc problems, their causes, and solutions, 
but management has not taken complete corrective actlon 
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Air Force auditors were also revlewlng selected aspects 
of avlonlcs support for the F/FR-111 at the time of our re- 
view Our examlnatlon was dlrected toward evaluating 
whether the Air Force was achlevlng the advantages of modular 
design, and we coordinated with the Audit Agency and con- 
sidered lnformatlon it developed during our review 
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CHAPTER 4 

CONCLUSIONS AND AGENCY ACTIONS 

CONCLUSIONS 

Equipment design directly affects loglstlcs support 
and dictates how often equipment will fall, where and what 
repairs should be made, and what and how many parts ~~11 be 
required to make these repairs. Today, technological lm- 
provements occur so fast and are so slgnlflcant that asso- 
elated systems, such as loglstlcs, have to be continuously 
reappralsed 

The Air Force recognized the Improvements In technology 
and tallored some of the A-7D and F-111 avlonlcs systems to 
the modular concept When the time came to buy the spare 
parts, however, it did not take full advantage of the bene- 
fits the concept offered, As a result, a paradox was 
created LRUs were procured unnecessarily and yet the 
avlonlcs systems could not be fully supported. 

The Air Force could have substantially reduced its 
requirements for the Items revlewed. We recognize that 
problems such as lack of tralned technlcal personnel and 
test equipment shortages will interfere with a goal of 
adequate LRU utlllzatlon But, only when the Air Force 
computes requirements using factors which reflect the goal 
will It be able to study the cost trade-offs (LRUs versus 
addltlonal tralnlng expenses, etc.) of various solutions 
Also, requirements computations should point out Inventory 
management problems so solutions other than acqulrlng more 
parts can be consldered 

In our opinion, the basic contributors to the problems 
noted in computing LRU requirements were that Air Force item 
managers 

--were not fully aware of the economies offered by the 
modular concept, 

--were not routinely provided with the data needed to 
take advantage of the modular concept, and 
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--were reluctant to reduce estimated factors or 
standards because they did not have confidence in the 
rellablllty of parts to support avlonlcs repair 

Accordingly, in a draft of this report we proposed that, 
because the problems noted were slgnlflcant, the Secretary 
of the Air Force should evaluate other weapon systems using 
modular-type equipment to determine whether loglstlcal sup- 
port takes advantage of modular design. 

The Secretary should also 

--Develop reallstlc standards--on the basis of equlp- 
ment speciflcatlons-- to be used In estlmatlng spares 
requirements on new weapon systems and use actual 
data to update the estimates. 

--Provide for a contlnulng detailed review of lndlvld- 
ual, randomly selected requirements computations. 

--Establish special management controls, such as SCARS, 
to rapidly lndentlfy and solve problems being en- 
countered In supporting current avlonlcs systems. 

AGENCY ACTIONS 

The Department of Defense (DOD) commented on our flnd- 
lngs and suggestions in a letter dated April 9, 1973. 

DOD generally agreed with the contents of our draft 
report and said that lnformatlon we provided during our re- 
view had proven useful in Air Force loglstlcs planning and 
had resulted In improved management, To increase opportu- 
nities for savings, DOD will emphasize full use of the 
modular concept in all ongoing and future programs for sup- 
port of maJor weapons systems and equipment. The Army and 
Navy have been provided with copies of the draft report. 

In response to our proposals (see app. I) DOD informed 
us that 

--Each AMA was directed to review all avlonlcs systems 
using modular-type equipment to insure that planning 
for loglstlcs support took full advantage of modular 
design The AMAs analyzed 383 high-cost LRUs from 
25 weapons systems and made appropriate adjustments 
for factors and data elements involved 

19 



--The Air Force has publlshed standards for estlmatlng 
the repair cycles and shlpplng time factors used In 
forecastlng spares requirements for new weapons sys- 
tems. Actlon has been taken to attain the goals we 
recommended, but these goals have not been realized 
to date and may require a reassessment in the future. 

--Continuing reviews of requirements computations are 
made at various levels and Include semlannual re- 
views by teams from headquarters which at times are 
accompanied by management analysts from the Office 
of the Secretary of Defense, Procedures for testing 
personnel are being refined for the standard traln- 
lng programs at all AMAs, to help ldentlfy general 
tralnlng needs. 

--The Air Force uses a number of management controls 
and techniques to Identify problems and to provide data 
to help solve the problems, Some of these programs 
are tailored to speclflc weapon systems, The Air 
Force was developing a “cost crltlcal” Item program 
which it planned to implement in April 1973 This 
program will closely control cost crltlcal Items 
through the loglstlcs system 

DOD also furnlshed more detailed lnformatlon on matters 
in our draft report of concern to the Air Force As a result 
of Its review of factors used ln computing requirements for 
the 39 items we reviewed, the Air Force has reduced its 
requirements for these Items by $79 mllllon. A comparison 
of factors used at the beginning of our review and those 
currently in use are shown on pages 33 through 36 More lm- 
portantly, the Air Force has revlewed other items to verify 
the valldlty of factors used in requirements computations 
and has begun preventing a recurrence of the matters dls- 
cussed In this report 
on page 38 

Some of its efforts are presented 

Because the Air Force has begun taking aggressive 
corrective +ction, we are making no redommendatlons at this 
t lme At a later time we will examine the Air Force’s ef- 
fectlveness In determlnlng requirements for modular spares 
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CIIApTliR 5 

SCOPE 

We revlewed how factors measuring base repair cycles, 
depot repair cycles, and rates of return to the depot: af- 
fected spares requirements. We did not evaluate the valldlty 
of flying hour programs, failure rates, or various additives 
such as war readiness materiel When equipment design 
called for return of the LRUs to the depot, we did not ques- 
tion the rate of return used by the Air Force, 

We analyzed pertinent documentation at the Oklahoma 
City and Sacramento AMAs and at AFLC. We also vlslted and 
obtained usage data from various field Installations and one 
contractor. We used data prepared by Air Force auditors to 
limit our audit coverage when warranted. 

We discussed our flndlngs with responsible Air Force of- 
flclals at the AMAs and also at Headquarters, AFLC. 
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SR 
lN5TALLATlONS AND LODISTICS 

ASSISTANT SECRETARY OF DEFENSE 
WASHINGTON, D C 20301 

9APR1973 

Mr Werner Grosshans 
Assistant DIrector-ln-Charge 
Logxstlcs and Communlcatlons Dlvxslon 
General Accounting Offlce 
WashIngton, D C 20548 

Dear Mr Grosshans 

The Secretary of Defense has asked me to reply to your Draft Report of 
January 10, 1973, "fotentlal for Reducing Spare Parts Requirements by 
the Department of the An Force" (OSD Case #3566) 

This Report addresses the potentxal for econormes in the investment of 
high-cost spares for the support of electronic equipment installed in 
alrcraft, when such equipment a.& Its components are designed to the 
modular concept The thrust of the Report LS that when properly deslgned 
to this concept, the high-cost spare components are capable of expedited 
repair by the replacement of faulty plug-ln type units known as modules. 
When these spares can be repalred at or near the operating site of the 
alrcraft, an additional Investment in overhaul pipeline quantltles of 
these high-cost spares can be avolded The increasing appllcatlon of the 
modular design concept to more and varied types of equipment 1s offering 
opportunities for significant savings in logistics support, both in the 
reduced investment in spares and in maintenance manhour costs 

The Department of Defense 1s In general agreement with the contents of 
the Draft Report The information provided by your representatives durang 
the course of the audit review has proven useful in Au Force loglstxs 
planning, and has resulted xn management improvements, some of which are 
set forth in the comments provided below: 

GAO Recommendatxon That the Secretary of the Ax Force evaluate other 
weapon systems using modular type equipment to determune whether logistical 
support takes into account the advantages of modular design 

Comment Headquarters materiel management personnel vasited each of the 
five An Materiel Areas (AK&) in April and May of 1972 The purpose of 
these visits was to evaluate the effectiveness with which AMA management 
was assuring that maintenance concepts were reflected In the factors used 
to compute requirements During the course of these vxsits, AMAmanage- 
ment was apprxed of the findings reported by the GAO and potential problem 
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areas ldentlfled Subsequent to’these vlslts, each AMA was dlrected to 
review all avlonlcs systems using modular type equipment to assure that 
planning for loglstlcs support took into full account the advantages of 
modular design These reviews covered 25 weapon systems and resulted m 
383 high-cost spares (generally referred to as Line Replaceable Units 
(LRUs)) being analyzed and appropriate adJUStmentS made for the factors 
and data elements involved. 

GAO Recommendation. That the Secretary of the &r Force develop standards 
(In the absence of experience data for like or slrmla,r Items) based upon 
equipment design speclflcatlons to be used in estlmatlng spares require- 
ments for new equipment and compare actual usage data agaanst these estimates, 
as this data becomes available 

Comment : As lndlcated below, action has been undertaken to attain the 
goals recommended for base/depot repair, Not Reparable This Station (NRTS} 
percentages, and order and shlpplng time These goals have not been 
realized to date and may require a reassessment in the future. 

The A1r Force has published standards for use in estlmatlng the repair 
cycles and skLlpplng time factors used in forecasting spares requirements 
for new weapon systems The standards for repair times have been based 
upon the experience data avalable for all other Items in the Inventory, 
and the order and shlpplng time standard has been based upon Military 
Standard Requisitioning and Issue Procedures (MIISTRIP) standards for 
overseab and contlnentalU S. shipments 

Item managers have been instructed to establish factors tailored to lndl- 
vidual item characteristics and deployment locations Any factors used 
which exceed these standards, lacking actual experience data, require 
approval by higher level management. 

Revased standards have also been developed for base repair cycle time 
which dlstlngulshes LRUs from other items In addltlon, a report pro- 
vldlng vlslblllty of actual base repair time for the item manager has 
been established The actual data will be used unless it exceeds the 
established standards, in wlvch case a validation action 1s requred to 
deterrmne the proper repair cycle tune to be used In the computation. 

Revised instructions on order and shipping time to clarify the dlstlnctlon 
between continental U S and overseas locations have also been developed 
and Issued In addition, improvements have been made in the reporting of 
actual order and shipping times being experienced by the item manager. 
The actual times reported are to be used unless they exceed the established 
standard by more than a three-day tolerance llrmt, in which case valldatlon 
action 1s required to deterrmne the proper order and shipping time to use 
in the requirements computation The order and shipping time 1s considered 
to be equivalent to the in-transit time portion of the depot repair cycle 
and the same procedure 1s applied 
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Instructions advise the item manager of the conslderatlons to be made In 
establlshlng a rate at which unservxceable units will be returned to the 
depot for repair (1 e , NRTS percentage) The NRTS rate 1s Influenced 
by lndlvldual characterlstlcs, avallablllty of base equipment, and various 
levels of maintenance skiLl.s 

A report was established In June 1972 which provides data on (a) base 
repalr cycle time, (b) th e number and type of base repaxr actions and (c) 
the units returned to the depot, lncludlng the reason why they were 
returned Addltlonally, lnstructlons were issued In September 1972 regard- 
mg the review of the above data for LRUs 

GAO Recommendation That the Secretary of the &r Force provide for con- 
tinuing detailed review of lndlvldual requirements computations which 
would be randomly selected. 

Comment l The &r Force does have a continuing review of requrements 
computations At the AMA level, such reviews are made on a day-to-day 
basis, as required The managerial level of review 1s in direct relatlon- 
ship to the extended value of the indicated action, 1 e , buy, termlnatlon 
or disposal Teams of Headquarters personnelvlslt each AMA serm-annually 
for a detailed review of requirements computations on selected and randomly 
sampled items Management analysts from the Office of the Secretary of 
Defense at times attend these sea-annual reviews 

Mazntenance concepts are considered during the course of these reviews with 
the ObJectlve that each requirements computation reflect the impact of this 
concept, as 1-t has been implemented to date, and how it will Improve or 
deteriorate In the future Elements such as hardware/software failures 
during program infancy, lnstabxllty of design, and personnel learning 
curves are considered 

The review process does provide an avenue for deterrmnlng tralnlng needs 
However, the primary source for deterrmnlng tralnlng needs 16 the eval- 
uation by the supervisor of the employee's performance on the Job. To 
further assist the supervisors in ldentlfylng general tralnlng needs, work 
1s underway to refine testing procedures m relation to the standard 
tra1nln.g progrms held at all AMhs. 

GAO Recommendation* That the Secretary of the Plr Force establish manage- 
ment techniques which would provide for the continuous evaluation of oper- 
atlons to insure prompt ldentlflcatlon of the solutions to problems being 
encountered In supporting current avlonxs systems 

? 
Comment. As indicated in Draft Report, the Axr Force employs a number of 
special management controls and techniques deslgned to ldentlfy problems 
and provide data which contribute to their solution Included among these 
are surveillance of supply effectiveness as measured in terms of backorders, 
percent of requlsltlons filled, and aircraft not operationally ready because 
of supply problems In addition, a special reporting system is malntalned 
on the status of the weapon system which tracks the status of the system 
and includes progress against assigned ObJectives and all signlflcant known 
problems affecting the system 
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The weapon system manager also uses special programs tailored to the weapon 
system for which he 1s responsible For example, the F/FB-111 system manager 
has established the following programs: 

(1) Problem/F!rlorlCy Identaflcatlon Team (PIT) This team consists 
of systems and cost analysts, and lndustrlal engineers charged with respon- 
slb31ity to ldentlfy, correlate, analyze, and consolidate all F-1J.J. loglstlc 
support deflclencLes In order to accomplish maxlmurn cost effectave loglstlc 
support to the F-111 family over its life cycle. 

(2) Posltave Action Team (PAT) This tesm, composed of engineers 
and technicians, has the responslblllty for developing a means of provldlng 
rapid, effective and efficient corrective actions for hard-core loglstlcs 
problems 

(3) Speclallzed Management of Ws is a program to expedite the return 
to depot for repalr of those components of LRUs In short servlceable supply 

(4) A special report has been established to provide the item manager 
for JJ?Us with vislblllty on the supportability of the LRU 

Other system managers have adopted these or other special actlons according 
to system management pro%ems being experienced In different areas. For 
example, the AflD system manager is establlshlng the speclalazed management 
of LRUs described in (3) and (4) above 

In addition to the special management controls mentioned above, the kr 
Force 1s developing a “cost critical” item program, with lmplementatlon 
planned for Aprll1973, which adopts features of the exlstlng crltlcal Item 
system. This program will prescribe specialized procedures for the ldentl- 
flcatlon, reporting, control and management of “cost crltlcal” items In 
supply, maintenance and transportation, These items will be SubJected to 
close control through the logistics system and complement the world-wide 
requirements efforts descrrbed throughout the Draft Report 

In addltlon to the foregoing, we are enclosing more detailed lnformatlon, 
including drawings, pertaining to certain matters covered in the Draft Report 
which are of concern to the Au Force 

You may rest assured that this Office intends to pursue all feasible oppor- 
tunltles for savings by emphaslzlng the full utlllzatlon of the modular con- 
cept In all on-going and future programs for support of maJor weapon systems 
and equipments To thus end, we have provided copies of the Draft Report 
to the Army and Navy. 

The opportunity to comment on this Report in draft form 1s appreciated 

Enclosure 
as stated 
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COLrIMEmS ON SPECIFIC ITEM4 

IN DRAFT REPOKC 

I 

APPENDIX I 
OF COXCE,RN 

GAO Comment (Chapter 1, pages 6-9) : Nodular Design and The Maln- 
tenance Concept 

Comment: The hr Force has invested considerable effort and resources to 
Improve the rellabillty and malntalnablllty of weapon systems, One out- 
growth of this effort has been the development of equlpnent which can be 
YapIdly removed and replaced In aircraft on the flight line, thus rmnLrmzlng 
the “turn-around” time of the aircraft 

At a lower indenture, efforts have also been made to desagn these 
lzne replaceable units In such a way that their repair 1s also accomplished 
by the raped removal and replacement of components In base malnt;enance 
shops 

To the extent that these efforts are successful and delivered weapon 
systems and equipment are deszgned In this fashion, many eco?ormes can 
be achieved However, to the extent that these obJectlves are not realized, 
addItiona costs ~~11 be lr,curred to accomplish assigned mlsslcns and to 
provide effective supply support 

The 39 A% and F/FB-Ill. Line Replaceable blllts (LRUs) represent \rarying 
degrees of the successful accomplishment of the modular design which perrmts 
repaIr through the removal and replacement of components The report 
includes an 1llLstratlon of an LRU which 1s apparently a successful effort 
to fully Incorporate modular design In equipment The TC-2 computer, 
used on both the A7D aircraft and the AC130 alrcraft, 1s not, however, 
completely modular The Back Panel Assembly (circled in the attached 
drawing #l,*cannot be removed at base level Forty-two percent of the fall- 
ures on this LRU have been beyond base repair capablllty and have had to be 
returned to the depot for repalr The forecast 1s that 30 percent of 
future TC-2 computer failures ~~11 have to be returned to the depot for 
r epalr 

Another example of the items reviewed by the GAO 1s included to lllus- 
trate equipment which 1s not completely modular in design and has Lqtegral 
features which l~rmr; to var>lng degrees the abllzty of a base maintenance 
shop to repair it A brief descrlptlon of this example, with the repair 
procedae, is included 

Wherl the GAO conducted their revzew, the transrmtter {drawing #2,* 
reflected a 6-da1 base resalr cycle time and a need to return the item 
to tr_e depot for repair 40 percent of the -r;lme Experience, to date, 
Indicates 28 days nafe been required on the average to repair this item 
and 40 percent of all failures require deput level repair A des crlptlon 
of ths Item, with the actIons required to accomplish repair, 1s attached 
with the drawing 
GAO notes 

1 Page numbers refer to those in draft report 

2 Drawmgs 1 and 2 referred to above have been omltted because they were not reproducible 
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TLe purpose of provzdzul g these examples 1s to Illustrate the dlfferellces 
that exist Petweerl lrltlal design concepts and ObJeCtlVeS and tne actual 
hardware dellvered to the lnver,tory Tne thirty-nine Items revlewed by 
the GAO are varied lr the degree of modllle desqr Involved and the RITS 
percents and repalr times must be varied accordlngl3 
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TMSMITTER TYPE T-1081/APQ-130 
P/N. 66700-506-21 
FSN: 5841-005-6851BJ 

DtiSCRIPTION: 

The transmLtter consists of an electron beam welded alum- 
lnum housing upon whLch are mounted the TWT, waveguLde system, 
ION power supply and the cooling unit. The Interior contains 
the electronic components which control operation of the trans- 
mltter, and which constitute the modulator The lnterlor 1s 
dlvlded Into a hjgh-voltage section and a low-voltage section. 
The high-voltage wet sectlon LS filled and pressurized by a 
llquld dlelectrlc coolant (coolanol 25) which ‘LS circulated 
and cooled by the cooling unit The low-voltage section 1s 
pressurized by the compressed air source which pressurizes 
the entire waveguide system of the attack radar. It measures 
22.3 X 16.6 X 11.0 inches and weighs approximately 155 pounds. 

Maintenance concept for the LntermedLate or base level 1s 
to fault isolate to SRU level and remove and replace SRUs 
external to the high-voltage wet section. ExistJng inter- 
mediate level AGE ~111 not fault isolate to components 1n the 
wet sectlon This complicates the faxlure analysis m that 

-external SRUs are sometimes removed unnecessarily Removal 
of the TWT or the cooling unit which is partly submerged into 
the wet section, items 9 and 19, are prlmarlly the tasks which 
require extensive efforts to drain the cooling dlelectrlc 
llquld from the wet section when it becomes contaminated. 
This effort 1s time eonsumlng in that several processes are 
required to de-contaminate the wet section The llquld 1s 
evacuated under a vacuum with the aid of liquid nitrogen 
0321 l Then the unit LS removed from the test stand (65AN) 
and a flushing fluld (TP25) 1s circulated in the wet section 
to remove all traces of the lx-quid dlelectrlc and contaminants. 
The unit then must be inserted into a bake oven to dry the 
flushing fluid from the wet sectlon. The unit 1s then returned 
to the fill test stand (65AN)and 1s re-filled under vacuum 
and tested for leaks. The transmitter LS then placed on an 
automatic programmed test stand (6882) to perform functional 
testing with the new TWT or cooling unit Installed, Test time 
is approximately 2 hours, If the transmitter LS still faulty 
and failure 1s suspected to be In the hlqh-voltage wet section, 
the transmitter is NRTS to the depot. All this effort 1s again 
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repeated by the depot when a faxled component LS removed 
from the wet sectxon; spcclallzed depot test equipment and 
skilled personnel are rcqulred to ldentlfy and accomplish 
repaxr In the wet section. 
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GAO Comment {Chapter 2, pases 10-15) 3stim;ltes used In aeterunlng 
Avionics Spares Requlleme‘lts dlc not I'11113 reflect advantages of modular 
design 

Comment The FY72-3 computed req,jlremert for the 39 A-7D end F/F3-111 
avionics spares totaled $356 mllllon zncludlng all War Readiness Spares 
Kit (WRSK) requirements Prior to review of these requirements by GAG, 
management actlons were taken to defer the WRSK requirement Subsequert 
to the GAO review the requlreaents computation was reevaluated by using 
revised factors ahlch resulted In a $79 mllllon requirements reduction, 
leaving a balance of $277 rmlllor However, only $127 mllllon was comrmtted 
for procurement at the time of the GAO review 

Contrnulng actions taken by the &r Force to augment and improve base 
maintenance capablllty have enabled the Atr Force to achieve improvements 
In the elements revlewed by the GAO as follows 

a Aggressive action In price negotlatlons has resulted In a stable 
or reduced unit cost 

The base repalr cycle days, depot repalr cycle days, return to 
depoi percentage (J!lRTS$) and base order and snlpplng time factors used In 
the computation Here developed conslderlng the Item's individual charac- 
terlstlcs and the maintenance concept for each Item The &$ Force agrees 
that the factors used In June 1971 did not fully reflect the advantages 
of modular design Subsequent to June 1971, adZu.stments were made to 
these factors, which now fully reflect the extent of their design charac- 
teristics Scnedules number one through four, attached hereto prollde 
a comparison of the factors used In 1971 and the current factors for each 
of the four elemerlts it should be noted that experience to date In many 
of these items has not yet attalned the recommended goals In addltlon, 
It has been necessary to establxsh special support teams of contractor 
personnel equipped with depot level test equipment at Plattsburg and 
Cannon &r Force Bases (AFBs) to augment the base maintenance capabllltg 
This a&Ion was required because lntermedlate Aerospace GroL.nd Equipment 
(AGE)/software did not provide sufficient capability to fault isolate to 
a particular Shop Replaceable Unit (SRU) These augmentation teams will 
be maintained until such time as the lntermedlate AGE can demonstrate 
the capablllty to keep the LRU NRTS rate as low as that programmed for 
the lntermedlate AGE, and that the AGE will fault Isolate to a true 
reparable module as the AGE speclfzcatlons dictate 

The times reflected on schedule #l for base repalr cycles are based 
upon the times being experienced on repair of these items with sntlclpated 
improvements The actual time required on one ;tem 1s averaging 28 days 
excluding any delay for awaltmg parts The hr Force will continue to 
assess base repair cycle tlrn e to attain the recommended goal. 

Schedule #Z reflects the most optlrmstLc RRTS percent considered 
attainable at this time for the Items revlcwed b\ the GAO The &r Force 
posltlon with regard to estaollshlng a stanaard for this factor 1s contained 
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In our comments on the relatea GAO reccmmendatxon 

Irformatlon as to why Items are returned to the depot for repalr “lave 
been recorded 111 the computer system and axe avallable to personnel 
deterrmnzrlg requirements upon x-kerrogatlon A revision to the system 
provldmg these data '?as been xmpleqented, ar,d the lnformatlon 1s now 
automatically probIded on a perlodx basx 

Schedule #3 reflects the order and shlpplng time used in the F'Y72-3 
computation and the current factor The Au Force agrees that thus factor 
reflected shlpplng times lndlcative of overseas and U.S. locations This q 
time also 1s reflected In the depot repaxr cycle times as shown on 
schedule $4. Since usage of these items ax the time of the GAO vxslt 
was forecast for only U.S. locations In most cases, the appropraate adJust- 
ment was made 
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Item # FY72-3 FY73-4 Item # 

1. 
2. 
3. 

5: 
6. 
7. 

9": 
10. 
11. 
12. 
13. 
14. 
15. 
16 

K 
19. 

f P: 

ii 

: 
6 
6 

10 

: 
10 

4" 

% 
4 

5 
3 
5 
5 

1: 
6 

4 

4" 

N?C 
N/C 
N/C 
N/C 

5 
6 

N/C 
N/C 
W'C 
N/C 
N/C 

3 
N/C 
N/C 
N/C 
WC 
N/C 

f 

1. 
2. 
3. 
4. 
5. 
6. 

i: 

1:: 

E: 
13. 
14. 
15. 
16. 

SCHEDULE %l 

BASE REPAIR CYCLE DAYS 

F/FB-111 A-7D 

30 Jun 71 30 Sep 72 30 Jun 71 30 Sep 72 

FY72-3 l?Y73-4 

4 0" 
10 6 
10 0" 

1": 
0" 

10 z 
iii 3 2 

10 3 
10 2 

10 6 fi* 
6 1 

10 3 
10 4 
10 4 

N/C - No Change 

* these items are being man- 
aged under the Serialized 
Control and ReportLng Sys- 
tem (SCARS) The requlre- 
ment to support base repair 
cycle time 1s being manually 
negotiated between the item 
manager aqd base actlvlty. 
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1teIn # 

1. 
2, 

:; 
5. 
6. 

4: 
9. 

10. 

if: 
13. 

ii:* 
16. 
17. 

E: 
20. 

221: 
23. 

SCHCDULC "2, 

BASE NRTS PERCENT 

l?/FD-111 I 

30 fun 71 30 Sep 72 
FY72-3 FY73-4 Item # 

15 5 1. 
10 5 2. 
15 z 3. 
iFi WC 5. 4. 

5 N/C 6. 
5 N/C 7. 
30 N/C 8. 
2 N/C 9. 
1 N/C 10. 
25 I 11. 
5 12. 
5 N/C 13. 
5 2 14. 
5 2 15. 
5 3 16. 
10 N/C 

1" 5" 

A-7D 

30 Jun 71 30 Sep 7: 
FY72-3 FY73-4 

1 

20 30 
20 20 - 
20 35 
20 N/C 
75 5 
10 N/C 
;!I 5 15 

5 N/C 
5 N/C 
5 N/C 
70 63 
30 N/C 
: WC 

N/C 
70 20 

5 N/C - No Change 

z9 
5 tc 
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Item # 

5. 
2, 
3. 
4. 

$/; 
8: 
9. 

2 
13. 

2 
15. 
16, 
17. 
18. 
19, 
20. 
21. 
22. 
23, 

SCIiEDULE~ 

ORDER AND SHIP TIME 

F/FB-111 

30 Jun 71 
F'Y72-3 

15 
15 
15 
15 
15 
I5 
5 
5 

z 
15 
15 
5 
5 
5 

1: 
15 

N& 
7 
7 
7 
7 
5 

Item # 

1. 
2, 
3. 
4. 

2: 
7. 

t : 
10. 

Z: 
13. 
14, 
15. 
16. 

N/C - No Change 

-f; these items ale being managed 
under the ScrlallLed Control 
and Reporting System (SCARS). 
The requxznlent to support the 
order and slllpplng time 1s 
manually detcrmxned as a part 
of tht- ncgotlsted bazc stock 
level. 
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Item 11 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 

:::. 

E: 
17. 
18. 
19. 
20. 
21. 
22. 
23. 

SCHEDULE fl: 

DEPOT REPAIR CYCLE 

F/n-+111 A-7D 

30 Jun 71 30 Scp 72 
l?Y72-3 ry73-4 

37 
25 
37 
29 
29 
37 
29 
29 
29 

ii 
18 
18 
26 
40 
18 

E 
20 
43 
36 

21 
15 
21 
14 
26 

E 
26 
18 
18 
18 

E 
16 

8;: 
21 
20 
22 
24 
18 

Item # 

1. 
2. 

:: 
5. 

f : 
8. 
9. 

10. 
11. 

E: 

1';: 
16. 

30 Sun 71 30 Sep 72 
FY72-3 FY73-4 

. 

35 
60 
45 
35 
59 
59 
45 
59 
59 

z; 
58 
45 
55 
55 
60 

N/C - No Change 

25 
50 
25 

;z 
25 
24 
35 
20 
20 
19 
50 WC 
28 
28 
38 
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GAO Comment (ChaDter 2, page 18)* “Inflated Facto1 3 Prevented Problems 
from Being Hlghllghtec?- 

Comment l The data elements used ln the requirements computdt:on should 
reflect a reasonable estimate of the vaz1ous segments of the loglstlc 
operation whxch they describe, to insure that materiel necessary to 
support these operations can be obtained These data elements should 
not be artlfaclally Increased to encourage an lneffectlve operation nor 
should they be arbltrarlly decreased merely to reduce materiel lnventorles 
Either course of a&on results 1? lneffectlve operations 

The repalr cycle trmes and the NRTS percentages reviewed by the GAO 
represented the best deterrmnatlons available to tne fllr Force at the time 
These factors were based upon inputs from the manufacturers of the Items, 
using command personrel, englneerlng and technical personnel,and con- 
sidered both the design of tlze items and data reflecting experience on 
slmllar items, as available It 1s agreed that these factors did not fully 
reflect the ObJectlves established for use in the design of the Items 
They did, however, represent the collective Judgement of contractor, and 
&r Force englneerlng, technical and management personrel of the antlclpated 
repair and NRTS factors using the data avallable at f,hat time Subsequent 
to the time period of the GAO renew xhe operations deserlbed b& these 
data elements have been continually measured, re-evaluated and In many cases 
improved This has been achieved through improvement of test equipment, 
malntenanre skulls, redesign of equipment, changes In maintenance lnstruc- 
tlons, and the use 01 contractor personnel and equipment to augment base 
repair, all of which could not be proJected In the earlier requirements 
computatxons 

The transportation times reviewed by the GAO were estimates lndlcatlve 
of both overseas and continental United States base locations Since only 
U.S. locations were Involved, these estimates could be and have been reduced 
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GAO Commert (Chapter 4, page 23 24). Agency Actlon 

Comment The Air Force has striven consistently to achieve an optimum 
balance between the cost of materlel and support effectiveness M2U.y 
management technlqaes have been developed and Implemented which pave 
enablea reductions In cost without lmpalrment of operational effectiveness 
The AX Force has, In many respects, led the way in the development and 
the use of high speed transportation and communlcatlons procedures, data 
processing techniques, and programs to achieve the lntegratlon of design 
and support In loglstlcs management In addltlon, "prudent" risk talung 
has been a by-word In estlmatlng materlel needs As a result, the cost 
of support materlel required as a percentage of weapon systems costs has 
been slgnlflcantly reduced over time 

This effort 1s being continued, some of the more recent efforts under- 
taken which are related to the SUbJeCt of the GAO are listed below, 

1 A study of the base repair cycle time was completed In July 1971 
which resulted in a reduction of the base repair cycle to an average of 
six days used in the FY 72-3 computation. 

2. A revlslon of the base repalr cycle standard to sxx days for I&Us 
was completed in April 1972. This standard wKL be used in estlmatlng 
tzme when experience data 1s unavailable 

3 A revlslon of order and ship time standards to the latest MIISTRIP 
standards was issued in February 1972. This revlslon provides clarlflcatlon 
of lnstructlons to dlstlngulsh between CONUS and overseas locations 

4. Revisions to the NRTS reporting system were completed In Au&St 
2972 These revlslons make data more accessible and provide NRTS factors 
which have been adJusted to exclude NRTS actions resulting from lack of 
psrts, base excesses and shop backlog 

5 Revised deflnltloqs and explanations regarding the moddlsz design 
concept are scheduled for publication in early 1973. These revlslons wLll 
improve pol~y and procedural guidance on the development and lmplementatlorl 
of the modular concept with emphasis on modularly designed equipment and 
systems. 

6 An effort was undertaken in May 1972 to develop a system which will 
provide benefits s~~~lsz to SCARS but with reduced manpower resources 
Scheduled for lmplementatlon In April 1973. 

7 A new repor t was establlshed provldlng vlslblllty of actual base 
repair cycle time to item managers with breakouts of actions taken at base 
and returns to depot. The first report has been provided to the item 
managers with data as of 30 June 1972. 

8 n nn.n,.nC v-01 nnrr.rr- 23J- .-.n. CL* n LL~UL v WCYU CC3tCkllShCd p dvr-rrrig VII= ir^VGitzirjr -c-c -m-a. ,,r.,L,,,-L-v um.LLad&jF;L "J.LyJ.".L.LLI cly 
of base order and shlpplng time by item, and in total by location The 
first report has beer provided to the item managers with data as of 30 
June 1972 
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9 Existing procedures were revised to provzde explazatlon of 
relatlonshlps to be considered between LRUs and SRUs In <he computatlorl 
of requrements These revised proceaures were ptbllshed In September 1972 

10 Headquarters materiel management personnel vlslted all AK4.s to 
revl?ew the management of LRUs In April-May 1972 

11 An AMA review and verlflcatlon of base and aepot repalr cycle 
time, order a?d ship time, and NRTS percentage for all LRUs was completed 
In June 1972 
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PRINCIPAL OI'IZClAl,S Or TIIL DbPARTMFNl OF DFlFNSl 

AND TIII DLPARTMENT OF THE AIR I-ORCC 

RESPONSIBLC FOR ADMINISTRATION OF ACTIVITIES 

DISCUSSFD IN THIS RFPORT 

Tenure of offlce 
From To 

DEPARTMENT OF DEFENSE 

SECRETARY OF DEFENSE 
Wllllam P Clemcnts, Jr 

(acting) APr 1973 
Elliot L. RIchardson Jan 1973 
Melvin R Lalrd Jan 1969 

DEPUTY SECRETARY OF DEFENSE 
William P. Clements, Jr Feb. 1973 
Kenneth Rush Feb. 1972 
David Packard Jan. 1969 

ASSISTANT SECRETARY OF DEFENSE 
(INSTALLATIONS AND LOGISTICS) 

Arthur T. Mendolla APr 1973 
Hugh McCullough (acting) Jan 1973 
Barry J. Shllllto Feb. 1969 

DEPARTMENT OF THE AIR FORCE 

SECRETARY OF THE AIR FORCE 
Dr. Robert C. Seamans, Jr. Jan. 1969 

UNDER SECRETARY OF THE AIR FORCE 
John L. McLucas Mar. 1969 

ASSISTANT SECRETARY OF THE AIR 
FORCE (INSTALLATIONS AND 
LOGISTICS) 

Lewis E. Turner (acting) Oct. 1972 
Philip N Whlttaker May 1969 

Present 
Al? 1973 
Jan 1973 

Present 
Jan. 1973 
Jan 1972 

Present 
Apr. 1973 
Jan 1973 

Present 

Present 

Present 
Sept. 1972 
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Tenure of office 
From To - 

DLPARTMEdT OF THE AIR FORCE 

COMMANDER, AIR FORCE LOGISTICS 
COMMAND' 

General Jack J. Catton 
General Jack G. Merrell 

Sept. 1972 Present 
Mar 1968 Sept. 1972 
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