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SUMMARY

Problem

There is a need for a more responsive method for predicting the ground support equipment (SE)
requirements and the related maintenance manpower requirements for aircraft systems during development.
This method should provide early estimates for use in trade-offs and evaluations, and should be sensitive to
the operational requirements of the aircraft. This report addresses a study effort whose purpose was to
develop such a method by first establishing the basic analytical rationale, and then by creating a users’ guide
for the method.

Approach

With the cooperation of many people and organizations involved in Logistics Composite Model
(LCOM) studies, the necessary relationships between manpower, support requirements, and operational
scenario were identified and verified. A computer program was developed from an existing maintenance
data collection program to produce the information needed to conduct a LCOM simulation study of
proposed support equipment work centers.

Results and Condusions

The programs and methodologies developed were successfully used to simulate an A-7 powered
support equipment work center, and to perform trade-offs between related manpower and support
equipment requirements. It was demonstrated that this methodology provides the analyst with a next
generation tool for addressing these factors.

This methodology has also been used to support the F-16 support equipment and the AMST support
equipment LCOM simulation studies conducted by the Directorate of Equipment Engineering, Deputy for
Engineering, Aeronautical Systems Division, Wright-Patterson Air Force Base, Ohio.
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PREFACE

The methodology described in this report was developed by the Advanced Systems
Division, Air Force Human Resources Laboratory, Wright-Patterson Air Force Base, Ohio.
The effort was documented under task 11240405, Adaptation of Operations Research
Techniques to Air Force Human Resources Problems, with Mr. Frank Maher as task
scientist. Dr. Ross L. Morgan is project scientist for proiect 1124, Human Resources in
Aerospace System Development and Operations.

The study effort was supported by individuals from many organizations. In
addition to the listed authors, they include Lt Col Donald Tetmeyer and Mr. William D.
Moody of the Directorate of Equipment Engineering, Deputy for Engineering,
Aeronautical Systems Division, Wright-Patterson Air Force Base, Ohio; TSgt N. A.
Meireis, and TSgt Samuel Stevens of the Maintenance and Supply Management
Engineering Team, Wright-Patterson Air Force Base, Ohio; Mr. Tom Cuff of the
Aeronautical Systems Division Computer Center; MSgt Ward, MSgt Witchby, SSgt Ward
and SSgt Robbins of the Myrtle Beach Air Force Base, South Carolina, A-7 powered
support equipment work center; and Ms. Linda K. Hammen of the Advanced Systems
Division, Air Force Human Resources Laboratory, who did the final draft typing and
editing.
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PREDICTING POWERED SUPPORT EQUIPMENT
AND ASSOCIATED MAINTENANCE MANPOWER REQUIREMENTS

I. INTRODUCTION
Background

This report outlines efforts which address
weapon system maintenance manpower
re%uirements as a function of support equipment
(SE) requirements and operational requirements.
Support equipment (SE) was previoudy referred
to as aerospace ground equipment (AGE). The
Logistics Composite Model (LCOM) has been used
successfully in the recent past to accurately pre-
dict maintenance manpower requirements for the
weapon systems themselves. This study addresses
the feasibility of using LCOM to predict the main-
tenance manpower requirements for the SE; and
then to determine the influence of the numbers
and types of SE upon manpower requirements.

The term LCOM has gained wide acceptance
throughout the Air Force as a reference to all
LCOM related models. However, the LCOM model
itself is just one of three or four models that can
be used in a LCOM study. For this technical re-
port, the term LCOM will refer to the LCOM
model itself; the term MMM (Maintenance Man-
power Models) will refer to all LCOM associated
models. A full discussion of these models may be
found in AFHRL-TR-74-97, Volumes I through
VL. The full list and description of these models
are:

1. LCOM — A computer simulation piogram
based upon queuing processes and network anal-
ysis. When used for simulating a weapon system,
branching networks are developed which represent
the maintenance and flying activities associated
with an operational scenario. The individual tasks
within these networks have average completion
times and completion time standard deviations. In
addition, the servicing and maintenance tasks also
demand specific manpower and SE resources.
There are two types of maintenance activities re-
presented by the networks: scheduled and un-
scheduled. The simulation of a given unscheduled
activity is controlled by a clock associated with
that activity. The clocks are set individually for
the unscheduled activity to be simulated based
upon the distribution parameters (mean, standard
deviation) of the number of sorties between the
unscheduled activity of interest.

2. Maintenance Data Collection (MDC) — These

programs process weapon system maintenance
data recorded in accordance with AF TO 00-20.
The data are recorded on Air Force Technical

Order (AFTO) Form 349 and then transferred to
magnetic computer tapes designated ABD64-A.
The MDC programs use ABD64-A tapes for input.
Output provides data for the LCOM branching net-
works.

3. Phase I — This program processes input data
for ready acceptance into the LCOM program.

Figure 1 is a typical LCOM branching network
showing the various paths the courses of action
may take, and also showing the supporting data.
The development of a complete set of such net-
works which would reflect all relevant operational
activities is wsually considered the climax of an
LCOM study. However, this is by no means a
routine accomplishment. For example, there are
approximately 300 such networks needed for an
up-to-date LCOM simulation of the A-7 weapon
system.

The network, depicted in Figure 1, deals with
unscheduled maintenance on the gas turbine en-
gine which is on the AM3260 SE. This network
presents task names (AAAEQO), occurrence proba-
bilities (e), personnel (AFSCs) required (423X5),
mean task times (T), and SE (D-60) required for
each task. Much of this type of data is usually
obtained from the maintenance data collection
(MDC) programs.

Although network development is the high
point of an LCOM study, there would still remain
much to be accomplished after this. Manning and
SE requirements and/or associated sensitivity
studies would come afterward. The LCOM model
itself may be thought of as a mechanical tool
which processes the network information in order
to project final manning/SE recommendations.
However, the utilization of the LCOM model is
rote compared to the research required to develop
the networks.

The MDC model was developed to process air-
craft maintenance data. However, SE maintenance
data are recorded on the ABD64-A tape also. It
appeared feasible to obtain initial network insight
and information for a proposed SE operational
work center by processing this SE MDC data via
the MDC model. The acquisition of this network
information would bring closer to reality the
LCOM simulation of a proposed SE work center
for a newly developing weapon system. As is the
case for weapon system network development, this
initial SE network insight and information would
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need to be discussed, adjusted, and verified via
visits to the various SE operational work centers
from whence came the MDC data.

Study Approach

It was first necessary to assure that MDC data
for SE could be processed through the MDC pro-
grams with no more than a reasonable amount of
modification to the programs needed. Second, a
thorough study of typical powered SE work cen-
ters at Myrtle Beach AFB, South Carolina, and at
Wright-Patterson AFB, Ohio, was completed
before attempting to model an SE work center via
the MMM models. Third, several modeling tech-
niques were investigated in order to further
identify and clarify the optimum manner in which
an SE work center may be simulated.

New computer programs to process the MDC
SE maintenance data were developed. This was
done by modifying the existing MDC programs.
The new programs process this data so that the SE
network data for unscheduled maintenance activi-
ties are outputted in the same manner that the
original programs outputted aircraft data.
Appendices A thru F present the listings of these
new programs.

Visits were made to the Wright-Patterson AFB
powered SE work center and to the Myrtle Beach
AFB powered SE work center to obtain insight
into their system of operations and also to ascer-
tain whether or not the centers would lend
themselves to MMM modeling with only a reason-
able amount of model revision. It was discovered
that maintenance activities on SE are recorded in a
very similar manner to that in which aircraft main-
tenance activities are recorded (i.e., in accordance
with AF TO 00-20-2). The dispatching activity of
SE was studied, and relationships were noted
between SE dispatch activity and aircraft sortie
rates.

The modeling was approached in two different
ways:

1. First Approach: The networks and supporting
data were developed for the SE work center in the
same manner that they are usually developed for
the parent weapon system; that is, by processing
the ABD64-A tape data in order to gain initial
insight and supporting information conceming the
unscheduled maintenance networks. These net-
works were then verified by discussing them with
skilled and experienced maintenance personnel at
the work centers. Next the SE work centers’ activi-
ties (dispatch rates by equipment type and
number, and dispatch durations) were investigated

in order to develop a work center scenario which
*“drives” the LCOM simulation model in the same
manner that a weapon system’s activities (sortie
rate by aircraft type and number, and sortie dura-
tions) “drive” a weapon system LCOM simulation.

2. Second Approach: The SE networks and sup-
porting data developed per the first approach were
incorporated into the parent weapon system’s (in
this case the A-7) LCOM model so that the
weapon system’s scenario drove the simulation.

An initial LCOM model of the A-7D had pre-
viously been constructed at Advanced Systems
Division, Air Force Human Resources Laboratory
(AFHRL), Wright-Patterson AFB, Ohio. This
model was updated, expanded and revalidated by
AFHRL personnel and by maintenance specialists
at Myrtle Beach AFB. The SE work center net-
works were first developed for an LCOM simula-
tion of the Myrtle Beach SE work center per the
first approach. Various simulations were accom-
plished in order to determine the relationships
between SE maintenance manpower requirements,
operational requirements, and SE requirements.

These SE work center networks were then in-
corporated into the A-7D LCOM model in
accordance with the second approach. It was
found that the second approach was more accurate
than the first approach. However, the first
approach is much less demanding in terms of run
time, complexity and turn around time; and there-
fore, lends itself more readily to sensitivity
analysis.

Overview

Section II outlines the revised MDC program
development. Also, the feasibility of simulating an
SE work center using LCOM is established. Signi-
ficant data and data analysis results which support
this feasibility contention are also presented. A
review and familiarity with Sections [ through IV
of AFHRL-TR-74-97(1li) (which documents the
original MDC program) are recommended in order
to obtain a full understanding of the analytical
rationale presented. Review is also rccommended
for the individual who intends to use this revised
MDC program for processing SE data.

A full-scale MMM study of a powered SE work
center for the AM32-60 Generator and the NF-2
Light Stand is addressed in Section 1II. These two
pieces of SE were used to exemplify, and further
verify the proposed modeling techniques devel-
oped during this study. Sensitivity analyses were
performed for: (a) maintenance and servicing man-
power requirements, (b) SE requirements, and (c)




operational requirements. Section 111 is also in-
tended as the user’s portion of this report. All of
the information required of a user’s guide to the
proposed modeling techniques is in Section [11.

Section IV outlines the conclusions and in-
sights obtained from this study. It was concluded
that SE dispatching activity was directly related to
servicing, pickup and delivery, and unscheduled
maintenance manhours. The other factors driving
SE maintenance are the total number and different
types of SE possessed by the work center. A final
insight gained was that an SE work center can be
modeled as a system in itself and that this system
modeling lends itself to MMM application.

1. MODEL DEVELOPMENT, PROGRAMMING
AND VERIFICATION

Powered SE Work Center Description

SE branches are composed of three work
centers: (a) management, (b) repair and inspec-
tion, and (c) servicing/pickup and delivery. Of
these three only two, repair and inspection and
servicing/pickup and delivery actually perform
AFTO Form 349 reportable work in accordance
with AF TO-00-20.

The work centers have a mission of satisfying
demands for SE initiated by aircraft servicing and
unscheduled maintenance. To complete these SE
missions, SE is dispatched to parked aircraft and
returned again after use. This dispatching activity
may involve several types of SE over a 24-hour
period.

After an SE mission, the equipment is serviced
and operationally checked. If found operative, the
equipment is returned to a ready line. If inopera-
tive, it is placed in a waiting for maintenance
status until parts and manpower are available for
repair. A scheduled maintenance activity called a
periodic inspection (PE) is also performed on the
SE. This maintenance task is similar to an aircraft
phase inspection. A typical PE may consist of 16
man-hours of maintenance performed twice a year
on a given piece of equipment.

In order to attempt an MMM effort of an SE
work center, the following questions must first be
investigated:

1. What are the factors which significantly in-
fluence SE failures and likewise SE maintenance
activities?

2. Are the data available, or feasibly attainable,
for the branching networks which outline the
unscheduled maintenance on SE?

D A

3. What are the factors which influence the
operational scenario of an SE work center, and are
the supporting data available or feasibly attain-
able?

Criteria Influencing SE Maintenance
Requirements

In order to attempt SE modeling, the failure
factor(s) that cause SE to fail must be determined.
The hypothesis concerning SE is that the flying
schedule generates unscheduled SE maintenance.
That“is, as the sortie rate for a given unit equip-
ment (UE) configuration increases, demands on
the SE increase; similarly as demands on SE in-
crease, unscheduled maintenance in the SE branch
increases. This hypothesis is supported by two
independent investigations.

Figure 2 is a plot of A-7D sorties/month vs. SE
unschieduled maintenance man-hours (MMH) ex-
pended furing the corresponding month. The data
in Figure 2 were obtained from Myrtle Beach
AFB. Two unique factors enabled the analysis to
be made. First, the A-7D is the major aircraft
system present at Myrtle Beach which relates SE
maintenance directly to the aircraft’s demand for
SE (also noted that a linear relationship exists).
Secondly, during the months shown, the A-7D ex-
perienced a broad range flying schedule.

A further look at the Myrtle Beach SE work
center allows the work in the SE branch to be
divided into the following five activities.

Activity Work Generator

Aircraft Sorties
Equipment on Hand

Unscheduled Maintenance
Periodic Inspection

Servicing Aircraft Sorties
Pickups and Delivery Sorties/Distances
Supervision Work Center Size

The work generators were determined through
observations of the work center’s operations and
by discussions with experienced work center
personnel.

It is noted that the SE maintenance activities
of major interest are generated by aircraft sorties,
which adds further verification to the contention
that aircraft sortie rate is the prime factor influ-
encing maintenance on SE.

The next task was to establish a relationship
between aircraft sorties and SE demands. This con-
sisted of determining an SE demand per sortie for
the weapon system of interest and for each type of
SE in the work center. Data were obtained from
AF Form 864 (Daily Requirement and Dispatch
Record) (Figure 3) maintained by Job Control or
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Figure 2. Unscheduled MMH on SE vs. A-7D sorties at Myrtle Beach AFB.
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the SE Branch, and compared with sorties flown
for the same time periods to arrive at these
demands rates per sortie. Figure 4 summarizes
demands per sortie for various pieces of SE at
Myrtle Beach. These demand rates per sortie are
quite significant for LCOM networking because
they are the same as the occurrence probability
that a particular piece of SE will be needed for a
sortie.

MDC Program Revision

It was necessary to obtain unscheduled main-
tenance data on SE equipment in a manner similar
to that whereby aircraft unscheduled maintenance
data are obtained; and then establish SE com-
ponent failure rates per sortie. An investigation
into the availability of a data base for SE revealed
that the maintenance data collection system con-
tained data suitable for networking purposes. The
data base, however, is different from aircraft data
in several respects. Contained on every ABD69A
tape obtained from base level are AFTO Form 349
records of every piece of equipment worked on at
this location. To avoid the cumbersomeness of
making individual runs on individual equipment
types it is necessary to sort SE records into like
units before processing through a modified version
of the aircraft data base run.

The procedure for distinguishing between
various equipment types is in some cases straight-
forward and in other cases quite complex. For
engine or motor driven generators (Federal Stock
Class 6115) and munitions handling equipment,
identification is straightforward. These equipment
types can be identified by the equipment class
code (EQ/CL) found in the same position on the
AFTO Form 349 records as the mission design
series (MDS) for an aircraft (see TO-00-20-2).

All other SE such as hydraulic mules, air con-
ditioners, air compressors, light stands and others
are not so easily distinguished. Equipment class
codes in this area do little more than separate the
equipment into general categories. For example,
hydraulic test stands fall under equipment class
code AE. This code signifies a class of equipment
known as Inspection and Maintenance Equipment.
This class includes large work stands, engine stands
and hydraulic mules. Obviously this does not help
in the construction of a network for a specific
type of hydraulic mule.

To identify a particular type of SE such as the
TTU-228E hydraulic mule, the National Item
Identification Number (NIIN) designator must be
utilized. The NIIN designator is a three-digit alpha-
numeric character that is part of the registration
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number of every piece of registered SE. An equip-
ment type such as a TTU-228E may have several
NIINs that need to be obtained so that all like
equipment can be processed together.

It is necessary to obtain from the work center a
list of all NIINs that pertain to the particular piece
of SE in question. Figure 5 gives the NIINs for all
the TTU-228E Hydraulic Mules, and for all the
NF-2 Light Stands at Myrtle Beach AFB. This is
necessary if maintenance data are to be processed
on these pieces of SE. This list may be compiled
from information obtained from the TO 35-1
series, Application of AF Registration Numbers; or
it may be obtained from the work card for the
particular piece of equipment at the work center.

Besides the difference in the use of equipment
class codes, there are some other differences in the
records. The most obvious difference is the work
unit code scheme. All SE equipment work unit
codes can be found in either TO0025-06-2-2 or
TO 35C2-3-106. The work unit codes are 5-digit
alphanumeric codes. Because the first two char-
acters are always alpha, the data base programs
had to be modified to accommodate this differ-
ence.

Other codes contained on the record are similar
to codes utilized by aircraft maintenance. The
How Malfunctioned codes are identical to the
codes utilized for aircraft maintenance. Action
Taken codes are also identical. The Type Main-
tenance and When Discovered codes are slightly
different. This difference in these two codes must
be accounted for to make proper modification to
the data base processing programs.

To accommodate the difference in the SE data
base some modifications of the MDC program
were required. The entire listings for all programs,
unique or modified for SE processing, are con-
tained in the appendices. The major changes to the
data base processing scheme was the introduction
of the pre-processor, modification to GETDATA,
now GETAGE, and the modification of
COMBINE, now COMBAGE.

The pre-processor is a new program required to
select and sort only those pieces of equipment re-
quired for networking. The pre-processor provides
the user with the ability to select by card input
those equipment class codes and NIIN designators
desired. The pre-processor then inputs these sepa-
rate SE files into the data base programs to be
processed sequentially by rewinding the data base
program tapes while files are resident in core.

The GETAGE program is a result of modifi-
cations made to accommodate the differences in

R TP ST o W R e



?' Type Name A-7D Demand Rate/Sortie
AM32-60 Generator 1.27
NF-2 Light Stand 1.06
TTV228E Hydraulic Mule .045
MC1 Air Compressor .090
(Hi Pac)
MC2A Air Compressor .080
(Lo Pac)
MJ-1 Bomb Lift Truck .080
MB-1 Cabin Leakage Tester .032

Figure 4. Powered support equipment demand rate/sortie.

DLD
DLU
FQ3 TTU-228E HYDRAULIC MULE
FRC
FTK

LAB
LAC
LAD
LAE
LAF
LAG » NF-2 LIGHT STANDS
LAH
LAI

LAL

LAQ

Figure 5. NIIN equipment.
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the data base as discussed previously. The additicn
of a service file was the major change with respect
to the user. Because most maintenance in the SE
branch is done within a relatively small work area,
the general support codes (01000 to 09000) take
on more significant meaning. Such codes as 03114
(Periodic) provide meaningful information to
those concerned with SE maintenance. Thus, these
general support codes have been incduded in the
processing runs.

Adaptability of SE Work Centers
for the LCOM Models

The first modeling technique outlined in
Section I, whereby only the SE work center is
simulated, requires an operational scenario for the
SE work center. That is, a description of SE mis-
sions, duration, and departure times must be
estimated. AF Form 864 (see Figure 3) is a source
for such data. Figure 6 is a cumulative probability
distribution for the dispatch of AM32-60s at
Myrtie Beach during the spring of 1976. Figure 6
was produced from data obtained from AF Forms
864, other such illustrations for other pieces of SE
could likewise be produced. Such distributions are
input into the LCOM model to generate departure
times.

Figure 7 is a probability distribution of the
AM32-60 dispatch durations. This distribution was
also plotted from data obtained from AF Forms
864, and is needed as LCOM input.

The data depicted in Figures 6 and 7 are
needed only for simulation of an SE work center
per the first approach outlined in Section L. In
such cases, dummy sorties are generated which
then generate demands for various types of SE.
These demands would reflect the dispatch times
and durations depicted in Figures 6 and 7.

If the SE maintenance networks ‘are incor-
porated into the parent weapon system’s LCOM
model in accordance with the second approach,
dispatch times and durations for SE are auto-
matically generated. /

L. PREDICTING POWERED ‘SE REQUIREMENTS VS,

MANPOWER REQUIREMENTS AND OPERATIONAL
REQUIREMENTS FOR THE A-7D

A full-scale MMM simulation of a powered SE
work center for the AM32-60 Generator and the
NF-2 Light Stand is addressed in this section.
These two pieces of SE are used to exemplify and
further verify the proposed modeling techniques
outlined in Section {I.
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The scenario used reflects the support of 2 72
JE A-7D wing flying about 1,000 hours per
month. To support this operation and deployment
requirement, 24 AM32-60s (—60) were on hand.
The NF-2 was selected because it was utilized
almost as heavily as the —60. The NF-2 provides
night lighting and 120 volts AC power for support
of flight line maintenance.

Both approaches as described in Section I,
paragraph B are exemplified. In order to conduct
an LCOM study using either the first approach or
the second approach, all information that would
be required to process the original MDC program is
needed. (See Section IV of AFHRL-
TR-74-97(111)). In addition the following informa-
tion is needed:

1. Support equipment work unit code manuals.

2. The equipment class code for SE pieces that
are of Federal Stock Class 6115 (motor driven
generators or munitions handling equipment). (See
TO-00-20-2 or TO 35C2-3-1-06.)

3. The NIIN designator for pieces of SE other
than those classified as Federal Stock Class 6115.
(See TO 35-1), Application of Air Force Registra-
tion Numbers.) The NIINs may also be obtained
from the work card for the particular piece of
equipment at the work center.

4. A set of completed AF Forms 864 (Figure 3)
for the 6-month period of interest. These forms
are obtained from Job Control or the SE Branch at
the operational unit of interest.

5. The unscheduled maintenance networks are
obtained by processing the SE data obtained from
the ABD64-A tapes through the MDCAGE pro-
grams in order to obtain initial insight and infor-
mation for these networks. These networks are
then verified by discussion with experienced main-
tenance personnel in the field.

Paragraph A and Figures 8 through 10b of this
section apply to the first approach. Paragraphs B
and C and the rest of the illustrations apply to
both the first approach and the second approach.

Main Dispatch Network for SE

Dispatch times and dispatch duration distribu-
tions, means, and standard deviations were
developed from completed AF Forms 864 (Figure
3). As mentioned in Section II, Figures 6 and 7
present these data. In the dispatching network, the
—60 and the NF-2 are “used” based upon their
average utilization (or dispatch) time, not oper-
ating time.
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H 09010 AM32-60(N69) NAIN NETHORK
~

JTe0t MTONIL J0CC2 D 03010 31 1 5 1060 1TOW 1603X%0
Jopo2 znoecoe J0003 S 00010 11
Jreg3 4XSEP1 J0006 D 03013 31 30 30L 1D680 -
Jronk 4Tovy?2  JJ0CS O 0010 31 1 % 1060 1T0M 1603x0
Jrots HSFRVL JB0dJ6 O 2018 31 - T £ 1060 170 160 3%6
JGCOA DLRMFY  J0°007 O 03010 31
Joso7 CALLST JI00L8 C £3310 31 - - g i
JCCC 8 HWREADY 0 03010 31

H €013 A¥32 63 25T0DIC INSPECTIINIPE)
JN0LN HTV-03 Ja011 O gig1c 3t 1 s 1060 17UG 1623x5
JCOg11 2OCCCO0 J0C12 S 00010 11 = -
JCr12 HNBIPE JI623 D 07010 3¢ 160 29L 1060 142345
JOO013 HTUGROS 0 0301C 31 1 C 1060 1423%3 17U6

Figure 10a. LCOM Form 11 (extended) listing for AM32-60 generator
(main network and periodic inspection).

@
H 09010 NF=2 MAIN NETWORK
~- JFN20 HTOWO&L 30028 O - 00010 31 1 C INF2 1T0M 1603%0
Jog24 zn0can J0023 S 03010 11
- JONR23 HKEYP2 Jt0024 N 03010 31 30 30L {NF2
Jro24 HYOW0S J0C?5 O €010 31 1 C INF2 170M 160 3x0
JIL25 HSFPV2 30026 O Giuln 31 i C INF2 ITOW 160 3%0
J0925 NERXTZ  JRo”?7 0 00311 31
J0027 GALLSY JNCL28 C 02010 3% es
JOO2B HAFAD2 0 07010 31
- H- -~ one1n NF=2 PERIODIC- G T
JC230 HYOWCE J0031 D 601c 31 1 C INF2 1TUG 1423X5
~—--Jonxg z00C00 J0O32- 0 - 00916 1t ; i
JO03I2 HMF2PT 9034 D 00010 34 80 29L INF2 1423%35
—-JN036 HTOWD? - D----- 94010 31 - -t G iINF2 1TUG 1L23%5 —-

Figure 10b. LCOM Form 11 (extended) listing for NF-2 light stand
(main network and periodic inspection).
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Figures 8 and 9 outline the main dispatch net-
works for the AM32-60. The networks for the
NF-2 are analogous. Figure 8 depicts a dummy
sortie rate that generates requirements for the
—60. Figure 9 presents an operational network for
a dummy sortie that is driven by the —60 periodic
inspection schedule. Note that there is a KEEP
task in the main networks. This task represents the
dispatch duration for the piece of SE equipment
demanded. This duration is a random variable that
follows the distribution outlined in Figure 7, and
it also has the distribution parameters indicated in
Figure 7.

The TOW tasks in Figures 8 and 9 are self-
explanatory — so is the service task (SERV1). The
DCRMT tasks decrement all of the failure clocks
on the various significant components on the
various pieces of SE considered. The clocks were
decremented right after the SERV tasks because
the investigations into the work center operations
revealed that essentially all unscheduled main-
tenance tasks are discovered here. This is because
essentially none of the SE failures would prevent
the particular piece of SE from completing its
mission. That is, it could go ahead and complete
its mission with a faulty or “less than 100%” com-
ponent, and the malfunction or damaged part
would not be discovered or corrected until the
mission was completed and the SE was being
serviced. Also, should the piece of SE become in-
operative during its mission performance (e.g., run
out of gas), a second identical piece is dispatched
so rapidly (one to five minutes) that the “SE mis-
sion” is essentially not delayed. These extra
dispatches are accounted for by the demand per
sortie rates that are greater than one in Figure 4.

CALLS1 checks to see if there has been a
failure since the last dispatch (or sortie). If so,
actions are completed in accordance with the
appropriate networks in order to repair the com-
ponent that failed. The READY task places the SE
piece back in the operationally ready pool.

Figures 10a and 10b are listings from LCOM
Form 11 (extended). These forms are used to
describe the networks for input to the PHASE [
model. Figure 10a represents the —60 operational
networks and Figure 10b represents the NF-2 main
operational nétworks.

Unscheduled Maintenance Tasks
Networks for SE

The primary computer run efforts associated
with the MDC program are TRN9TQ7, BASIC
RUN, and PRINTOUT. Analogous efforts are now

associated with the revised MDC program
(MDCAGE). They are TRNAGE, BASIC AGE, and
PRINTAGE. In addition, a new program
AGEPREP, was needed to account for the unique
characteristics the SE data have for aircraft data.
The AGEPREP run was incorporated into the
TRNAGE effort. Pertinent files are described in
Figures 11a, 11b, and 11c.

The ABD64-A tapes are processed through the
MDCAGE programs in somewhat the same manner
that they are processed through the original MDC
programs. Figure 12 shows a typical deck setup to
process the TRNAGE run. Figure 13 further
clarifies this setup routine. The nine track
ABD64-A tapes are used as input. Also NIINs and
the EQ/CL are specified at this time and inputted
into TRNAGE. The particular types of SE whose
maintenance data are to be processed are indicated
by their EQ/CL or their NIINs.

The EQ/CL is identical for all pieces of SE
which are of the same type. (e.g., all AM32-60s
have EQ/CLs of BJ) (Columns 1 and 2 of Figure
12). The NIIN is unique for each piece of SE,
therefore, “dummy” EQ/CLs are assigned to those
types of SE that must be identified by their NIINs
in order to group all individual pieces of one type
of SE into one group. Consider Figure 12 and
Figure 5 and note that all TTU-28E Hydraulic
Mules are grouped under a “dummy’” EQ/CL of
OA (columns 4 and 5 of Figure 12 also indicates
that all NF-2 Light Stands were grouped under an
EQ/CL of OG; and that all maintenance data on
the UJ-1 Bomblift Truck (whose EQ/CL is YK), all
maintenance data on the Hydraulic Mule, on the
Light Stand, and on the AM32-60 will be pro-
cessed for this computer run effort.

Figure 14 shows a typical deck set-up to
process BASIC AGE and Figure 15 further clarifies
this set-up routine. Note that BASIC AGE is
processed more than one time per run, (4 times in
the example) in order to process more than one
piece of SE per run. Figures 16a and 16b depict
the input data for BASIC AGE and PRINTAGE.
Figures 17 and 18 deal with PRINTAGE in an
analogous manner.

Figures 19 and 20 present typical output from
the revised MDC program. This output results in
the data needed for the unscheduled maintenance
on SE; or more specifically, the unscheduled main-
tenance on various components of the SE. Figure
19 is the on-equipment file, and Figure 20 is the
off-equipment file.

Figure 21 depicts the unscheduled maintenance
network for the chasis on the —60. Data for this
network were obtained from Figures 19 and 20.




FILE-NAME(S) TYPE-FILE USAGE
ABD64A Data 9-TRK Magnetic Tape INPUT 41
BTRNAGE FORTRAN Binary Permanent Converts 9-TRK Tape
File To Create Data File
T7DATA
TYPE Data (Acft Identifier) " INPUT
T7DATA System
Data Temporary Permanent
File LFN=TAPE 7 Contains Acft Elimination
Data - Purge As Soon As
Possible
BAGEPREP FORTRAN Binary Permanent Create Final OUTPUT for
File TRNAGE
EQPCLS Data System File INPUT
MFLIN, MSUF1
MSUF2 Data System File INPUT
SORTMRG Utility Sorts Records Dependent
on INPUT Sort Directives
LIMEQPCLASAGE Data Permanent File OUTPUT From TRNAGE

INPUT To BASIC AGE

Figure 11a. TRNAGE files.
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FILE-NAME TYPE-FILE USAGE

BGETAGE FORTRAN Binary Permanent File |
LIMEQCLASAGE Data Permanent File LFN=Tape 7 INPUT

NOMAF1 Data Permanent File LFN=Tape 40 INPUT (AFSC Nomen)
NOMAF 2 Data Permanent File LFN=Tape 50 INPUT (AFSC Nomen)
SORT MRG Utility Sorts Records

Dependent on INPUT
Sort Directives

ADJUST FORTRAN Binary LFN=Adjust

BAGEBIN FORTRAN Binary Permanent File

COLLECT FORTRAN Binary Permanent File

BREPAGE FORTRAN Binary Permanent File

BTHRAGE FORTRAN Binary Permanent File

AGEQCLAS Data Permanent File LFN-Tape 19 OUTPUT From Part 2

INPUT To Part 3

Figure 11b. BASIC AGE files.

FILE-NAME TYPE-NAME USAGE

AGEQCLAS Data Permanent File LFN=Tape 8 INPUT

BPRTAGE FORTRAN Binary Permanent File

NOMAF 2 Data Perma&ent File LFN=Tape 10 INPUT (AFSC Nomen)

Figure 11c. PRINTAGE files.




ZIVBMSTCSBT1000-CM100000-I02000sNT1. H710375-53771
COMMENT . INTERCOM EATCH eeNO DECK

REOUEST s TRPET + ¢FF .

ATTACH +ET s ETRNAGE sCY=2 .

WIN s TAPER=L 00738-L 00327 -L 0032&
REQUEST « TRFER sNT o T «NORING .

ET.

CATALDG s TAPE? s T7DATACY=1 yRP=999 ,
RETUPN « TRPE? s TRFEE .
CIMIT»3072.
COPYBR s INFUT s TRFE20.
FEWIND s TRFEZQ.
REQUEST s TRPE? s oPF .

ATTACH s BA s BRGEPREP s CY=1 .
ATTACH « TRPE27 s TPDATA sCY=1.
FEWIND s TRPE27? .

REWIND s TRPES s TRPE? .

RFLs7 QOO0

EA .

FILE s TAPES s BT=0 yFT=Z sFL=71 sFO=30
FILE s TRPE? s BT=C sRT=Z sFL=71 sFO=50 .
LDSET sFILES=TAPES-TAPETY .
SORTMRG .

CATALOG » TAFE? sL IMEQPCLASRGE sCY=1 «RP=999,
PETURN s TRPE? .

~EOF

FA d—-fm,'ul

~EDOR

DLDOA

DLUOA

FR20RA

FRCOA

FTKOR

LAROG

LAENG

LAC 06

LADIOR iq’uf

LRE 05
LRF 06
LAGOG
LAHOG
LRIOG
LA J0OG
LFK 013

LALOG
LAMOG
LAGOG

<EQR

Bl}""'f

<EOF

SORT

FILEsINFUT=TRPES(R) »OUTPUT=TAPE7 (R)
FIELDsLSUF(70+2sDIZPLAY)

KEY sLSUFCASDISPLAY)
END J
oEOF Figure 12. TRNAGE control cards and input deck.
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CARD COLUMN FORMAT VARIABLE DESCRIPTION
*]1 1-3 R3 MFIIN Indicates data to be
kept for processing
FIIN designator for
unlimited plece of equipment
an 4 R1 MSUF1 lst & 2nd characters
of assigned dummy
5 Rl MSUF2 equipment class code.
2 7/8/9 EOR card
3 1 Rl EQPCLS1(N) Indicates data to be
processed thru the SE
2 R1 EQPCLS2(N) data bank series. First
N and second character
1 B 25

of real equipment
class codes.

* This deck 18 to be in sorted order based on the MFIIN where letters
come before numbers.

** A maximum of 4 different equipment class codes (either assigned
"dummy" codes or real ones) 1is allowed.

Figure 13. Program TRNAGE setup.
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b 21AG+ITCSETT77.10%00,0M70000, H71037% HICKS, %3771
COMMENT . INTERCOM BATCH JOE ee NO DECKees
LIMIT 3072,
ATTACH «GH  EGETAGE »CY=10.
ATTRCH . TRPE? oL IMEDPCLASASE »CY=1 .
HMTTRCH«TRFESO HOMAF Y »CY=1 .,
RTTRACH TAFES O JHOMAF2,CY=1 .
FEWIND s TRPET « TRPE4 0 » TRPESO .
FILE »TAPE] +FD=30 «ET=C sRT=2 ,FL=150",
FILE sTHPE4 FO=20BT= RT=2,FL=150,
FILE +TRFET +E0=<0«ET=C sPT=Z FL=71.
LDZET+FILES=TRPE?/ TAPEL .
GA.
FELIND . TAFE4D.
FEMINDCTARPEL)
LICETCFILES=TRFEL-TAPE4)
SORTMRFECACY
FEWIND « THPE4 .
RTITRCHADJUST AN ILIST yCY=1 .
LDIET sFRESET=ZERD.
ADJUST.
RETURNLADIUST .,
FEWIND s TAFEL »TAPER.
FILE s TRPE] +FO=S0BT=C RT=Z»FL=150.
ATTACH AEsERREERINSCY=10.
AE.
FEWMINNTRFESO,
REW NI TRFEL s TRPE2)
‘ FILE s TREEZ +FD=S0 +ET=C ,RT=2Z sFL=33.
LDIET(FILES=TRPE1-TRPE2)
SORTMPBCED)
FEWINDCTAPEL » TRPER)
ATTACHCOLLECT sCOLLECT »CY=1.
LDZET »PPESET=2ERD.
COLLECT.
FETUPN.COLLECT.
REWIND(TRPEL , TRPER)
FILE s THEEZ sFO=S0 s ET=C sRT=2 ,FL=41,
LOSETCFILES=TAPEL TAPER)
IORTMPG(AL
FEMIND( TAFEY s TAPER)
ATTACH s BR « BREPAGE sCY=1 .
BR.
FEMIND « THPESR s TAFES » TRPE1 0 TAPE12.
FILE s TAPE1Z +FO=S0 sBT=C sRT=ZFL=150.
FILE s TAPER +FO=30 sBT=C sRT=2 ,FL=41,
LDZETC(FILES=TAFE1~TAFER)
SORTMRGCAL >
FEWINDCTAFEL » TRFER)
FEWIND sER .
LDIET sPRESET=ZERT.
BF .
REWIND s TAFES s TAPES »TAPE1 0 TAPE12.
FILE s TRPE12 sFO=T0 +ET=C »RT=Z,FL=150.
FILE s TAPE3 sFO=50+BT=C «RT=ZsFL=33,
LDSET(FILES=TAFE3/TAPE12)
“OPTMRG (6L >
' CEWIND s TAPER,TAPE12.
COPYCF s TAFE3 s TAPELS.
REWIND s TAPE3.
REWIND»TH.
LLSET PRESET=ZERD.
™.
CEWIND s TRPEL » TREE2 » TAPE3 » THPE4 » TAFES s TAPED » TAPE1 0 TAPE11 » TRPEL7 .
; CATALDS s TRPE 1S JAGEGCLAS 1CYx1 yRP=999,
/ FETURN » THRELWL .
& FETURN + TRPES s THPES » TAPE1 05 TRPE19 .,
EXIT.
FENINI, THFEEA
*EOR

Repeat this sequence of
cards for each time BASIC
GETAGE processes an SE type.

5
"
ks

Figure 14. BASIC AGE control cards and input.
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BJ1S16 5714
000
*EOR
SORTC(151 s454s 44
FILECTAPEL »SsDssRsN>
FILECTRPE4 OsDs s®sN>
SEQ (37 sRRCDEFGHI JELMNOPORS TUVMXYZN1 23456789
KEYCRsC o1 929
RECORDC] sl +s45>
END
<EOF
S00 &00 &00
*oEDOR
SORTCY o1 s33s 94D
FILECTAPEL »SsDssR «ND
FILECTAPEZ2 sOsDs sRsN>
SEQC37 sABCDEFSHI JKLMNOPORSTUVMXYZ 0123456789 D
KEYCRCs1917>
RECORDCI sUls332
END
*EQOR
SORTC(1+1941 544>
FILECTRPEL sSsDssRoND
FILECTAPE2 sOsDesR N>
SEQCE2 SABCDEFBHI JKLMNOPORSTUVYWXYZ01234567394+—0/(28= o u[ 15 €877
LrY1 8D
KEY(RsCsle15
RECORD I slled1)
END
<EOR
SORTC(191 533994
FILECTRPELI2+sSsDssRND>
FILECTRAPERsOsDssk N>
SEQ(H3 sABCDEFGHI JKLMNOPORSTUYMXYZ01234567894—0- (8= 4 [ N €07
In P AN S

-

KEYC(ASC 155D
RECORDCI sU 533D
END

*EDR

NOTE: This sequence of cards should be repeated for each time BASIC AGE
is processed with only the first two characters of the first card
changed to reflect the EQ/CL being processed.

Figure 14 (Continued)
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CARD COLUMN FORMAT VARIABLE DESCRIPTION
1 1-2 R2 MDS Equipment class code

(real or dummy) for
data being processed.

Additivnal input which is the same as for GETDATA

1 1-5 15 LIMONEQ Upper limit for the
on-equipment file of the
ratio of elapsed time
(in 1/10 hr. units) and
maintenance actions

6~-10 15 LIMOFEQ Same as in COMBINE

11-15 15 LIMSERV Upper limit for the
service file of the
ratio of elapsed time
and maintenance actions.

Repeat this sequence of card inputs for the number of equipment class
codes being processed.

Figure 15. BASIC AGE setup.

23110 FMS MACHINE SHOP S31X0
23120 FMS METAL PROCESSING 532X0
23130 FMS STRUCTURAL REPARIR 534X0
23410 FMS AGE REPAIR 421R3
‘23420 FMS AGE TERVICING 42183
23320 FMS ELECTRICAL 423X0

Figure 16a. BASIC AGE input.
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421R3 FM FNS AGE REPAIR
X2TS3 FW _FAS
423X0 FM ELECTRICAL

S31X0 FM MACHINE SHOP
S32X0 FM METAL PROCESSING

334X0 FM STRUCTURAL REPAIR

Figure 16b. PRINTAGE input.

AGE, SERVICING

1

23

R1 IEQPCL1

CARD COLUMN FORMAT VARIABLE DESCRIPTION
1st and 2nd characters

of the equipment class
code for the SE being
processed. If a "dummy"
code (i.e., EQPCL1 is a
number), then only the
FIINs are printed.

25-28

1X,R3 IFIIN (I)

List of FIINs where
0<1<14., This is for
printout purposes only,

when a dummy equipment

code is given in Columns
23-24. 1f I > 14, place ETC
in last position. The first
character of each 4 col.
block is not read, so the

3 characters FIIN must be
right justified.

NOTE:

Be sure to include cards for on-engine file although the data
bank 1s a null file.

Figure 17. Program printage setup.
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SIPARTIQ0sCMPSO00ETCZEBI0200., HPL10375 HICKE 53771
COMMENT . INTERCOM BRATCH eee NO DECK

ATTARCHsTAFES sABERCLAS +C¥=2,

COPYCF s TRFES «TRAPES.

PEWIND s TRFESQ.

RTTRACHsTRAFEL O «NOMRFZ s CY=1,

PEMINDTRPELOD. -
RTTACH sBF s BFRTAGE +CY=1.

RE PL=4000D,

FEWINLD THFELOWERTARAPEZS.

COFYCF sTRFEZ «THFESQ., : ~
REWIND « TRFES.

BRPsPL=40Q000,

REWINDsTRFEL1 0O EF «THFES.

COPYCF «sTRFESTAFPES.

REWINDsTRFES.

BPPL=40000 .,

REWIND s TRPE10+BP s TAPES.

COPYCF s TRAPES s TRFES.

REWIND s TRFPESD.

BPsPL=40000,

*EOR i

S716.07  10°19,0 150
(RS, P8/(F8.1,5(15,FB,1))) g I AN EATRSET T (Y L BN
SPI6.00  10€19,1 659

(RE PR/ (FAL1,5 (15,Fhe1)))
5716.70  10519,0 2539

(RS, P, FRL L, G CTHyFE 1)/ (FA L, 4 (T6,F602)9FBulyb(16y5601))) Fo 054
5716400  17619.0 3§99 .
(R5,P8/(FALL,5(1€,E6011)) IS RGP DN | "SR N
sT1eene  19819.0 15wk BOR card 1

(RS, PAZ(FAL,S(16,F601)))

€716,00  10%19,9 &5YK

(RS, PAZLFALL 45 (16,F5,10))
€716.°¢  10619,9 25vK

(95, R, FRL 1, 80160 F8e 1) /(F A0l & (160F601)sFBudyhT6sF6e D)) — — e
£716.9¢  13€19,0  35vK -

(RS, REZ(FALL,5(TR,FEL11))

Pe8.07  10€19,9 1F0A DLD DLU FA3 FRG rnt<.°! e
(PS,P8/(FR.1,5(16,F6,11))
576,60  10519,0 50A NLD DLU FA3 FRE FIK

(RS, PR/ (FR,1,5(16,66,100) - i R L
§716.0C  1019,0 2504 OLD DLY FA3 FPS FIK

(95,00, F8.1,L0T6sF8a1) /(FA L blIB,FGe 1), RelyblIB,FB1) DD
571,00  17519.0 3504 OLO OLU FI3 FRC FIK

(RS, PR/(F A 1,5 (16,F6,1))) L EOR card
€71h."f  17519,9 1516 LAA LAB LAC LAD LAE LAF .AG LAH LAT LAJ LAK LAL LAN LAQG
(RS, FA/(FAL,8 (16455 1)) e -
571445 12519,0 4506 LAA LA3 LAC LAY LAE LA® LAG LAH LA LAJ LA LAL LAM LAQ
'nspﬁ‘lfrao‘o'(!69”'-!'.)
£718,97  10F19,7 251G LAA LAR LAGC LAD LAE LAF LAG LAM LAT LAJ LAK LAL LAN LAQ
(RS, PA(FAL 1,58 (16,750 1) /(FB1,4 116076, 1),7 801,84 (15,F61)))
S7I.CC  16513.0 536 LAA LAB LAC LAD LAE LAF LAG LAW LAT LAJ LAK LAL LAN LAQ
(P, BR/(F 81,5 (1A, FEL 1)) el s SRTENE W b s

Figure 18. PRINTAGE control cards and input.
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The networks for the other components of the
—60 and the NF-2 are analogous.

The first task depicted in Figure 21 is a failure
clock with mean dispatches between failures
(MDBF) indicated. The MDBF values were ob-
tained from data obtained from the MDCAGE
program and data from Figure 4. The rest of the
network is developed in the same manner that
unscheduled maintenance tasks are developed for
airplanes; i.e., obtaining data and insight from the
MDCAGE programs to develop an initial network
and then checking and verifying these networks
with maintenance specialists in the field.

Figures 22 and 23 are listings from LCOM
Form 11s (extended). These illustrations represent
all of the unscheduled maintenance tasks networks
for the —60 and the NF-2, respectively. Normally,
the unscheduled maintenance networks would not
remove SE equipment from being operationally
ready. The LCOM program assumes that they are
associated with the aircraft, not the SE. Therefore,
in order to get accurate statistics about the
amount of time that the individual pieces of SE
are down for maintenance, it is necessary to
demand the appropriate piece of SE for every task
in the unscheduled maintenance networks.

Results

Figures 24 and 25 are results obtained from an
LCOM simulation of the A-7D SE work center.
They address sensitivity studies performed for SE
authorization levels, and personnel authorization
levels. Both illustrations depict work centers that
are performing over 99% of their missions. (Note
the Operations Performance Summary.) Figure 24
represents a work center with an optimum level of
manning. (Note the 60%-plus utilization of the
423XS5s and the 603X0s in the Personnel Perform-
ance Summary. All other AFSCs are constrained
by the necessity to have at least one of them
assigned to the work center. However, Figure 24
also shows a low level of utilization of the SE.
(Note the 60%-plus non-use of the —60 and the
NF-2.) The apparent over-authorization of SE is
necessary in order to assure that sufficient SE is
operationally ready to perform 99%-plus of the
missions of the SE work center.

Figure 25 represents an SE work center with an
optimum authorization of SE. (Note the less than
34% non-use of the —60 and the NF-2.) However,
the 423XS and the 603X0 people are utilized less
than 16% of the time. The excessive number of
people are needed in order to assure that a large
portion of the reduced amount of equipment is
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operationally ready a very large percentage of the
time.

Thus, a tool has been developed and demon-
strated whereby trade-offs between people and
equipment can be investigated.

Figures 24 and 25 represent results obtained
from the first approach recommended in Section I,
Paragraph B. The primary advantages of the first
approach over the second approach have been
demonstrated; e.g., (a) the relative speed and
simplicity with which initial answers may be ob-
tained concerning manning and equipment
authorizations for an SE work center as a function
of operational demands on the center, and (b) the
ease of conducting sensitivity analysis over the
parame ters just mentioned.

An LCOM simulation of the A-7D with the SE
unscheduled maintenance networks incorporated
per the second approach was performed. This
approach gives more accurate results than does the
first. It is recommended that the final answers be
obtained via the second approach after the first
approach is utilized to debug the SE unscheduled
maintenance network, to obtain “ball park”
answers, and to perform any sensitivity studies
that may be needed.

IV. CONCLUSIONS

Various insights were obtained from this study
effort. In the past, the whole concept of predicting
manpower for SE has been obscured because the
work centers have not been reviewed as a system
in themselves. This study demonstrated that SE
work centers can be treated thusly, and that they
lend themselves quite readily to MMM modeling.
The work centers respond to demands in a manner
similar to the way aircraft maintenance responds
to a flying schedule; e.g., SE dispatch activity
drives the consumption of unscheduled main-
tenance, servicing, and pickup and delivery man-
hours in the same manner that aircraft sorties
drives the consumption of unscheduled main-
tenance and servicing of aircraft.

It was also demonstrated that the interaction
between the number of pieces of SE equipment on
hand and the sortie rate of the weapon system and
the manpower requirements can be accounted for.
A new methodology has been developed which
allows the analyst to investigate these interactions,
and to attain a clearer understanding of the
complexities that demands from various aircraft
and equipment types place on the SE work center.




AF Form 864, Daily Requirement and
Dispatch Record, is a key element in the analysis,
and has been completely ignored in past SE work
center study efforts. These records provide data as
to when, how long, and by what aircraft or
organization SE is used. It also provides a basis for
computing failure rates for SE, which would be
based upon mean demands on SE before
maintenance actions. However, it should also be
recognized that AF Form 864 may produce a very
ill-defined dispatch activity if care is not taken.
Such factors as pre-plants, sub-pools and multiple
aircraft utilization of SE may come into play
many times and they must be dealt with.

Differences between air bases, possibly
reflecting differences in operational utilization and
environment, can also be a factor influencing the
dispatch and/or failure rates of SE. When selecting
an air base from which to obtain completed AF
Forms 864 upon which failures per demand are to
be based, it would be wise to select a base that has
operational and environmental conditions similar
to those proposed at the work center being
modeled. Further research is suggested to identify
relevant environmental and operational factors,
and establish procedures for taking the significant
variables into account. The total answer will not
be available until an intensive future effort is made
to identify an improved measure for predicting SE
failures which accounts for all significant factors.

REFERENCES

Hicks, V.B., & Tetmeyer, D.C. Simulating
maintenance manning for new weapon
systems: Data base management programs.
AFHRL-TR-74-97(1V), AD-A011 989.
Wright-Patterson AFB, OH: Advanced Systems
Division, Air Force Human Resources
Laboratory, December 1974.

Maher, F.A., & York, M.L. Simulating
maintenance manning for new weapon
systems: Maintenance manpower management
during weapon system development.
AFHRL-TR-74-97(I), AD-AO011 986.
Wright-Patterson AFB, OH: Advanced Systems
Division, Air Force Human Resources
Laboratory, December 1974.

Moody, W.D., Tetmeyer, D.C., & Nichols, S.R.
Simulating maintenance manning for new
weapon systems: Manpower programs.
AFHRL-TR-74-97(V), AD-A011 990.
Wright-Patterson AFB, OH: Advanced Systems
Division, Air Force Human Resources
Laboratory, December 1974.

Tetmeyer, D.C., & Moody, W.D. Simulating
maintenance manning for new weapon
systems: Building and operating a simulation
model AFHRL-TR-7497(II), AD-AO11 987.
Wright-Patterson AFB, OH: Advanced Systems
Division, Air Force Human Resources
Laboratory, December 1974.

32

Tetmeyer, D.C., Nichols, S.R.,, & Deem, R.N.
Simulating maintenance manning for new
weapon systems: Maintenance data analysis
programs. AFHRL-TR-74-97(1II), AD-A025
342. Wright-Patterson AFB, OH: Advanced
Systems Division, Air Force Human Resources
Laboratory, May 1976.

Tetmeyer, D.C., Nichols, SR., Hart, WL., &
Maher, F.A. Simulating maintenance manning
for new weapon systems: Maintenance
manpower matrix program.
AFHRL-TR-74-97(VI), AD-A025 311.
Wright-Patterson AFB, OH: Advanced Systems
Division, Air Force Human Resources
Laboratory, May 1976.

TO 00-20 2, The maintenance data collection
system.

TO 0025-06-2-2, Support equipment work unit
code manual.

TO 35C2-3-1-06, FSC 6115 electrical generator
sets, engine.

TO 35-1, Application of Air Force registration
numbers.




L] ARAQO cﬁISISIDOD'IEQGLOSUREIIO!ILIVV r
—————-ABAG0 FARAGCO ARAJL F- --70 AAMOD 21

ABADL AAAADD AAAD2 O ASAQO®21 1 € 1060 1TUG ut:n
- AARD2 MAAADD ~E--— 3% AARQO 21 18 23L 1060  1623x3
AAAD2 MAAADY € 08 AAAG) 21 24 29L 1060 1536Xx0
------ AAMD2 2AAA00 AAACS E --59 AAAOD 21- — 20 23L 1060  1423K3- - -
AAAC3 SHOP SAAAQS D AAAQO 2%
—— —~SAAANG LAAMNYL 6 00330 AAADQ 21 - ~— - — e e e
SAAAOD LAARO2 TARAOO G 00510 ARAGO 21
e TABAGA WAABIL - —— - E 4 AAAQO 21 — 20 -23L-10D60-- -1523X0—— — -
TAAROG WARARO2 € Th AAADD 2% 25 29L 1D60  1534X)
e J8A00 JO0000 JAAAN - E- 10 AANGG 23
TAAADYE NARAND /] ARAQD 23
~JAMEL MAARID -~ — —  B—-— - AAADO 24 - 10 29L 1624XF —— - m —o e
" AARQQ 067 ELECTRIC POWER cencllnoa
e -AABG O FAARQD - AMRGL-F —— TP AAROC 2F — e e e e
AARDYL AAAROD AARO2 O AABOJ®2L 1t € 1TUG uzsxs 10890
—————AABN 2 TAREGC -AABA3 €-—— 19 ALRRO 2¢-- &0 29L 1060 14233 — - -
ARR(Q3 HAaARYP ()] AANGD 2. 13 29. 1060  1423x$S
————-AARG2 RAARDO AARDON-€ —-81 AABOO 21 - —-22 20L-1060 - 1423X5 ——-—-
ABSOS 3WOP2 SAABOO O AARQQ 24
- SABBOO LAARAL - — -G 00200-AARGD-2% — — -
SAAR00 LAAPOZ TAABOO G 00772 ARAOC 21
————— TAMGS MAAEIL —————F—— 59 -AARGQ-2¢ - 50-29L- 162303068 ————
TARROD MAAPO2 13 04 AAROC 21 12 29L 1532%0 1060
- TAARDO J0001- IAABIL-€—— I7 AADDO9-24 — — - - - —
TAASOL NAAROD 0 AfRQD 2% 12 29L 1623%0
ARG L QAARDR D AARG-28— - —
] AACOD DSC ENGINE svsrzn-szut&u
e — ARCOO FAACCO - AACOL F - 202-A0C00-2¢ ————
AACO1 AAARQO AACO2 D AAC00%2% 1 C 1TUG 1080  1623X0
———— —AACO2 TAARQO - AACO3-&- - 22-AACO0 21— - 35 29L 1423X0-1D60— —— -~ ——-
ABCCE3 MAACOO 0 ARC0] 2t 22 29 2423%0 1068
e ABCO2 MACON . AACON-E — 79-BAC00 24 - —15-20L 1623X0-4060 ——— —— —
AACCH SHOPC? SAARCOE D AACOD 21
- SRALIC JOOLIN-TAACID D — —AMACGS 20 - -
IAACHD WAACDO € 93 AAC00 2% 63 29L 1423X0 10690
~————IMACO0 3170005 xncu-c-m- -B7--AABDD- 2% — e o e ——— e
IAACDY NAACOD AACI0 23 20 29L te23x0
— —umulucco-——-——& ALCO4-21
(] AAEQD DSC GAS TURIBINE ENGINE
e ABEDO FAAFOS— ARFOL F———85 AREDO-21—-
EF0L AAAFOO ARED2 O AREDO®21 1 C 1623XS 1060 1TUG
e AAED2 MAAFDD - —— E—-—&9 AAEDG 20 - --29 29L 1423X3-1068 -
AAED? RAATDD AAEDS E S1 AAFQO 21 &3 29L 1623X5 1060
AAEC 3 -SHOPOL - SAAENG- O —AREQE-2¢ ——
SAPECD LAAEDY G 003?70 AAREZD 21
——— SAMG O ALAAFD2 TAAESS-G-00220-AAFE0-28— ——
TAPEDD WAAED) £ S5 AAEQD 2% 13 29 1523%0 1060
IASEQD MAAEQN — —— — &—---— 84 ANEDO-21— —12-29L-1536%9-1060 -—
... TAASOC JO0C35 TAAEOL T 40 AAFOD 2%
T SAAT0S NAMESO— . O AAEDD-23 — $5.29L-4023X5_1068——
I8AE01 2AATOD /] AlEQD 21

—— -

Figure 22. ll!llexundbdFonnlllhﬁnlﬁrAUK3260

33




H AC280 NF~2 RUNNING GEAR
AC240 FAC?A3 - AC2A1 F 202 AC2A0 21 - - = -
AC2A4 AAC2AN AC2A2 D AC2A0%21 1 C LTUG INF2 1623x3
————---AC2A2 MAC2A}- —— - £ - 57 AC2A0 2% 12 29L INF2 1423%5 —
AC242 Wc200 € &3 AT2A0 21 37 29. 1INF2 1623¢3
e e —e M AC2B0 NF~2 BOJOY AND BASE R ¢
AC2RQ FAL?230 A€C291 F 27% A%2R9 21
————AG284 AAG?2B0- AG?282-B-— - -AT2B0%21 - - 1 C 1TUG - INF2 1623%5
AC?82 MAC289 E S5¢ AC290 21 20 29L INF2 1423%5

— ———AC282 RAC23%- AC283-€- - 59 AC280 24 - - 15 29L INF2Z  1423K5 — — —

AC28Y SHOP1N SAC280 O 25280 21
————BACIRS-J00506-TAC200- £ — 13- AGPBE-BF—— - e
SAC280 WAC2OM € 87 AC2R0 21 35 23L INF2  1423XS5
———--JAC288 NAC28P -~ — @ -~ - AC2P8 21 - - 17 29L 1423INS -~ e e
IAC2RQ OAC2"O 0 AC290 23
M AG200-- — NF=~2-INSTUMENT PANEL— —— —— —
AC2C0 FAC2CN AC2C1 F 5S1 AC2n0 21
——— —AG2C1 AMC2CO—AG202- D — —A3200%2¢ — - 1 5 INF2  1TUG — 1823X5—
AC2C2 MAC2M0 € 27 AC20G 21 10 291 INF2  1423X3
~ ACPC2 RAC200-— - —E———64-AC2C0 21 - ~13 29L INF2 - 1423X5
AC2C2 RAC2C1 € 09 AC2C5 21 25 29L INF2  1532X8
RSSUSHN e U SIS T i R e S —
AC2FQ FAC2EC AC251 F 88 AC2EQ 21
- ACZEL AAC?E8- - AG2S2-O —— AC2E0%21 — 1 — & INF2 — 1TUG  1423X5—

AC2%2 M™C2EL AC2<3 € 29 AT2ED 21 50 29L iINF2 1531x0
—————AC2E2 MAG2ES- - ~E—— 67 AC2EQ 21 - &0 29L INF2 - 1423%X5 - — ——

AC2F2 MAC2E1 € 0% AC2E0 21 18 29L iINF2 1531x0
——— AP2R3-SMOP11 SAC250-D— — AC2FQ- 28— e
SAC2FQ LAC?IN G 00159 AC2€E® 21
— ——SAC2E0 LAC2EL IAC2E1 G 0G182-AC2E9- 24— — e
IAC2EL WAC2E0 13 39 AC2Ep 23 S 29L INF2 14233
— - ——TAC2C1-WAC2FL —— —E- 55 AG2F0-21--— -13 29L INF2 - 15320 - —-— -
IAC2E41 JOON30 TAC2E2 € 35 AC2ED0 21
————J8CIE2- MAC2E0-—— —— 0 AS2ED 23— —25-29L-INF2-- 1423X5- ——— -
IAC2E2 2AC270 0 AC2F0 2%
——— W AS2FD - WF=2.  GEMERNTOR— — ——
AC2F0 FAC?F0 AC2F2 F 232 AC2F0 21
——— - AC2F2 -AAC2F0 - -AC2F3- D - — - AG2FO%21—-- 1 -C-INF2- -  1TUG 1423X5- - —
AC2F 3 MACZFO € 63 AC?2F0 21 ® 29L INF2 142345 o
———— —8C2E3-RAC2FO— AC2FN-F— 37 AC2F3-21 - 22-29L INF2 - —-1423X5 ——— ——
AC?F& SHNP12 SAC2F0 O AG2FD 2% )
—— - SAC2FD MAC2FP - —E———92-AT2F0-21 24 28, -ANF2 — 1842343 ———— —
SAC2FQ0 MAC2F1 L 4 03 AT2FD 2% 12 29L INF2 1532x1
————SAC2F Q- JAC2FO - IAC2FO-E—— 85 BB2F0-21 - o e e
TIAC2F0 NAC2FC )] S2F) 23 55 29L INF2 1623%5
———JAC2FS QAC2FS- — D _AG2RS-21
L] AT26G0 NF-2 CONTROL 80X
——— - AC2E0 FAC?63 - AC26L- F - TR7 _AS268 24— — e A
ie... AC261 AAC2GD AaT262 0 AT260 21 1 C INF2 16233 1TUGC
— Q262 NAC26 0 - —F - -83--AC260 21-- - 07 29L INF2 1823X% - ——
AC2C2 RAC26GO 1 31 37 AC26s 21 10 29L iINF2 182343

S PO, -

Figure 23. LCOM extented Form 11 listing for NF-2.




£0°s 20°s 10°s
00°0 0e*n 40°0
ac*o 500 06 °0
00°0 sg'ge 0p*0
60°9 99°9 gc*o
co*0 10°e7 00 °0
oo*o o0 °0 00°30
000 4905 0o0*00T
C0°0 GO nITETITO0HT
gg°o 00°06% CO0°O0
€c0°Q oo go°ootd
00°0 A 4
tc*o Ic*0
030°0 ') b6 6482

6o 0e el 66 °6492

0xg 09 oxags

00°02T 01 D009 WO¥3 GOIVSd £ -

‘Suruuew wnwijdo YIIm UONBNWIS J9)U3D YHOM S (JL-V WOI) SIMSAY #T 24nS1y

£0°% 20°*% T0°% g0°g e i 10°¢t tc*o
100 90°0 <0 S9°*y wh'0 10°0 92y
00°0 co°0 cG*o0 10°¢0 gc°o 00°o0 T0°0
00D 00°0 cceo 2L%st 00°'0 00°0 si*ne
oec*o ¢e*o te*o 99°1 00°0 6d°0 69°0
00°0 00°0 4 < Jgh + $6°0 0C°*¢ 63°*C CTPA |
[V 000 00°0 000 00°0 00°*0 0o*0
¢0°30T 00°00T OU°20F 4L9°¥S 00°*%3% o0o0°00Y IbL5
0g°e 00°*s R ] 30°12% 0C°*y4y 00°¢ oc*o0gSEd
00°0 00°0 ge°o te°4g go0*9 6g* e c0'*S¢
60*00T CO°J0% (CC°'00F 01°¢Z9 gu®u0T O00°0OT 80°%2
£0°0 2°0 40°0 °9 f6°1 £0°90 ws°%lc
00°0 10°0 Ge°*3 L0°0 Go*o 91 °d
€6°6492 56°6482 bt 'ELWE bb°6L82 bb*oLNve 4581847
E6°6492 6H°HL82 €6°6L82 09°6 66°6482 b6°bLNE LE°8T84T
oxets 0xigs 0x£29 SXg2n 0Xxges £xi2n Wi04
00°0 a0°g 00°0 00°D
oc*o LIRS CPAL ] 40°"
00°0 %6 *6o cb*66 £6°66
R e T o co*0 T0°0 - 12°0 ety ¢ 1]
00°0 00°¢0 so°Q (]
co°e s0°s 4d°0 s2°0
00°0 00°0 i0°0 00°o
0o°o 30°*D 30°0 00°S
00°0 076b«00°0%606S 00°0s806 11
3 ’ < 00°0 B0 *ebbS 20°bbEE Co°stbbl
CINX G9lx Ivi01
e 00°0 0C°00T O0C®CO0Y SS°ob i¥° 66 i il 06
00° 0c°0¢e 00°%c 0C*s46T C22°46%2 00°6bEN
- - .

4 00°¢ 00°0sbl

co°e oc*003 CC°C $9°%6b «¥°bb 4L°60
00°0 0g°0e 0% 00°£46T CO0°¢bEe 00 *068Y - 5
1] 2002 00°e 90°096T 20°J0%e veo609y
23N3d 09G3a 2aNdSG 0%0dSU wioL
AYVY EWAOS 3INVHEIOIN¥I G

9% il

SKW21I °S¥Zd SWOS3TEN0¥L ASOW I

T M S S RI

dNUH 9NIAT 3 e30 SoliOHNVN
(00T) USS(i SaNOKNTA 3KIld3A

*SIL1VS ION SUNVYWZ0
NOllcm33¥%c At *ACHo
31103643 Ak °*ALEg
(*1SensS) 2TevIIvAy
(3klco) ZTLVI1VAY
UZUNYn 0 N3W
SONUN3ANIVA °*CLEHOS
BONUNIINIVA *U3KRICHN

taci) G3ish

124 e

FeeT. |

igs

100

i45a

20 ozbniiN
13s

43a
SEMUHNYR

NOILVLITNIAN IhZos3d
(GOT) 3TuVIIVALT SHGORNTR
(G0T) U3ZLIB0HINY SBICHAVK

T3INNC S B3I

AVQ/ O/9 /S311dCS 30

d

*ON °*9AV

3nll UNNONUNBNL 13VeIAIT °*OAV

ALT36 ANTUNO]I LUEZ40
AIUN °NSW ¢ 2UIAN2S
S33N

JONINIUINIVR G35HIS
ONINZINIUR GIRISNN
L4837V TUNI) S3I1e0S
*AIVAV SAVU-a3VNUelY
(d03) °*HINVY 13valdIv

1 3ve 81l

Pl

A3d -
Fer]

130

13¢

400

30 a3okiN
40 ¥3SBHON

v

U3NS1TSW0TIVY IN3ITYSE

03nd51ITdalIJV ¥SbhN

G3nSINaw0LIV IN3D

UaHS1TaWCIUY ¥3bRON
U31S3NU3Y SNOISSIwm 40 ¥3BWNN

SNOJIlvVv¥3d0

L1
b2

T

Le
g3
9
we
e
e
3e
ue
bl
LA
L3

oM are

S
sl
"1
t R
<l
ct
(9

®

’.

39V04V USBROK NOY

s e L et R -

35

-



(panynuo)) vz 2indyy

e S e heel ghvve ST T p0*0 T c0°*%T  0O0°LT  00°2F  0G°TT  ° 00°0 - - ° SW3LI *GINUZ 30S3WHOEL ISON " §9
00°0 €6*0 0o°c 00°0  £0°0 £6°0 (a03) (00F)90I%J96 S4nCH *alNU3 49
4 0o°0 06°0 09°0 100 00°0 © 60°0 *SIL7S ION SONVW3I0 3¢ £9
30°0 uo*o 00°0 00°G 00°0 00°0 NOIldw33¥d AE °AOSd L3c 29
009 000 00°0 0c°0 30°0 30°0 541U3dX3 A6 *ACzd 130 19
00°0 00°00T 00°C0T &b°66  66°bb 66 66 376VIIVAY 104 0%
e s Emeomsachy )| L 06°482 O0D°*HTISTO0* TGS 00°9T6b G0 °8SETE OSCNVAW3L S1INM 30 239HNN &S
0c°0 000 co°o > *Q 9£ 0 SAVO=dZU¥0nOVE 40 u3aWAN 5
60°0 w0'66 22°66 Qob'sP) G e 69°%6 U3SHNN 1249 is
50°0 6o §2°1 S EE 3 1i's INIVA G3WOS = G350 13d 9
00°0 10%0 60°0 $6°0  Sa°% 020 INIVW O3WI5NA = G3SN 124 s v
00°0 00°0%%T 00°04%%T 09°302 02°662 08°09EE (30T) °*TIVAV SuNOW IN3adINU3 %6
Tt s s e s=ooggeg TUC00C0n%T 00°0h9T 09°102 T02°6SZ C C0R°JNEL T~~~ (00T) °HANV SENOW IN3kaINDI £S5
00°0 00°0002 00°0002 00°082 00°09% C0°0 09" (d03) (0GGY) *1SIANI ¥VII00 404 25
9ni noi %3N 096 wiol IN3WeINDS :
= - - |
00°0  00°D 00°Y2 00°02 G0°6T 0O0°9YF  CO°LF 00°9F  00°sT 00°0 SW31I AJdaNS 3WOS2I2NON¥L 1SOW I§ _
T CO°0 T 99°CTTT00°CT 0G0 T T 00°0 T 00°0 © 08°0 "~ 00°0 PRLY g e &
00°0  00°0 00°0 00°'0  00°0 00°0 8e*0 00°3  00°0 00°0 (dU3) B3UB0XIVE NO Sw31I *ON 6% !
90°0 ~ 30°0 ~ 00°0 00°9 ~ 00°0 00°3  ©00°0  00°C  00°0 - 00°0 © SNOILVZIWWEINNYD 30 438WAN ~ &% !
00°0  00°0 00°0 000 00°0 C0°0 600 00°C  00°3 00°0 *SILVS 10N SUNVK30 194 o™ 8 _
80°0 ~ 00°0 ~ 00°0 06°9 co°o 90°0  30°C Go*o Tl i - e e NOIloW33¥d 13e 9o
go*g  00°0 000 00°0 00°0 00°0 00°0 00°0  00°0 60°0 ¥Ive3¥ U31103ax3 43¢ 5%
£0°0 T00°0 - 00°COY ©00°0  00°06% 00°00F 00°00F G2°GOT 00°0 - 00°00F - 3V3HS~ZH1~340 124 we
000 00°0 00°% 00°0 06"t 00°2  00°z  00°S  00°0 03°n¥ GIGNVAZG SLINM 30 c3oWnN  §%
€0°0  C0°3  GO°C 00°C -~ 00°0 ] 03°0 00°0  CO0°Q 06 °0 SAVO-33GEONOVE 30 &3uHWNN 29
600  00°0 00°00T 00°0  00°0O0T CO0°00T 00°00F 00°06T 00°0 00°007% in3U¥3a 24V MIa T8
80°0  00°OSYT GCO°DST ©00°0ST 00°0ST GCO°0ST 0O0°0ST 00°0ST 00°0 - G0°CSOT (603) (0U0T) *IS3ANI ¥V1I00 101 0%
Tt TTT0429V°T0329VC 0825V T 003WY 0 GDIVY  00GVY C GOVEY  S¥3WIC T T a0l R e N & .
00°3 000 — 008°0C " 00°0  00°0 £6°0  00°C  00°0  30°C © 89°0 © (003) 03990N3Ve SW3ll 30 *ON & &
¢0*o  00°0 0o % 6o°0 00°0 60*2  ©00°2 . 00°2  00°0 00°s (d03) ¥Ive3d NI SW3L1I 30 *UN 8% &7
60°0  00°C T GO0  CO°C — 00°C 00°C - ©00°C  ©g°G  00°0  — GO°3 - 30veS 31IkM 43¢ it R
60°c  00°0 G0°0  00°C 60°00% 00°0C  00°00%. 00°GO} 00°0 00°00% ¥Ive3d 3AI10V Lde o i A
“-0e*0T00°0 00°0 "G00 " 83°0" - 0C°0 ~ S0°0E ° 40°0f 00°0 T "§4°22 — - " “370A0 ¥IV43¥ ISVE SOVEIAY ~ SF-
£0°9  08°0  C0°0 00°0  00°0  00°0  ©0°0 00°0  00°0 00°0 ¥Iva3¥ 10630 ide g
- 80°0~—00°0 ~ 00°00F  00°C ~ -~ 00°00F 00°00F 00°00F 00°U0T 00°0 00°00% - — ¥lvd3s 3SVE 19 s€
80°3  00°0 ¢0°T  00°0  00°% go*2  00°z  00°t  00°C 00°%3 SNOILVE3N3D 3WVUVESY 90 *ON 25
0420v 0329V 8823V  003VY  00OVY  00LWYY  OOVVY  S¥3IHIO wiol ¥Ivel¥ dGHS

00°02T OL DO#Y WO¥3I QOIN3d —~ ~ T - - AYVYHRAOS FINVYV NIODIYSM T SOV0LY WIBNMN N -




"poudme 3§ WnWRAO [IM UOHRMWITS 33)U0 oM JS (LY WOIJ SIMSIY “C7 amSLy

£0°s 2r*s treg £1n 21%% L $XT) £3°¢ 2t g 3¢ r5en SKZL1I °S¥3d 2W0S3T3N0NL LSOM TE
B 4 hd et M LS GrSf———gre g o e A——p AeN- = = gETEE TP ge RGNS it'9 aNGK 9NIATs 226 SHNOHNWYN °f
8get g gy ager #iea ik noeg A oget T %3 (00T) GISN SENCHNTN 3NILNIAD 62
e 1 ha- CEo T gt e N g— — PR 0P80 - - PPSH - NEEY ——- 20 - —AREE - m e — - OCT IYS-JON SONYEI0 200 — -~ - 02-
£2°¢ g nper aneg g rneg rreg UL LR 1OI1dhIZ¥d AE °*AG¥d 1dd¢ 22
Rt UVt e fepr—gyen - ~—--ngea r3ep Aoy ane1 nevy 211036X2 At °AU¥d 12d 92
EoF (re ngen gres Ao ghes ELE 1009 108 ] €°1Suns) 3evIltA¢ 12d 2
TOCTT T CCOTCYT tACANT T CTCR0T T CRCINTC0SC20T C03°0NT (000 840Ny - - (AEIeY = (ZRWIBE) 2WVIITAY 1d¢ “2
£ne: NIRRT 2 SRS qne2 rYeg creq "1egrm  nrece  mieg LIS LTS § CZONUWSG %34 30 BICWAN €2
ST T YT T Tt ST E6YGE T NI S S g A e g GO G Prini NN T KT ER CHERDS 104 - 2P
Goei A0 qreiey  JRONAT PAMSTY RIS 1T 2 sma  iAercy Apesiy 9292 IINUNILNIVH *CIHO.NA 1dg 12
eh il 2 SR - A i ok e A [l 1) 24°3 151 1909 Sk | L Ak : (7013 (ZSN SHNOSNTW 2
a8 grer 110 T6e0 ngen  CegfTt) gres 1001 §Te NCIi¥2ITI10 INZDNig &F
T T TGN T BRIV ERTH/UT B6°6.U7 €6°6.62 "IVIL  E6°6.L62 66°62¥2° - 22°2%27 €721) 3IVIIVAT SeNOH™YW 2T
goer “TUSTT  66°6482 66°6482 66°6282 66°6282 9°LS  EE*H282 BH°6L02 22°26%7 (.%%) QIZ120r1lNE SENOHNTW 4T
TXENG  CXMES  IX2ES  OXTES  OXE2e  SXE2M  (XE2W  £XT2M w101 IZINKOSESE
rqea cres Tae 558 AVG/ 27V /75:1120% 40 "GN *9Aav  °%
e e S e e e e ) gcer - ~9u1°% Jorg- “wIl CNADSVREN] 14VXI5IV *9av <1
cavn 66°36 £6°66 n6'6b AOV.: ATINKCILYe:dd 13d -1
e e e AR S T e AT e sney 11EM “HSK o+ ZUIAR3S 136 Jeaa 3 -
roen Jres anen e o ScON 12¢ 23
S e e e e e — rnen sreg 39°1 60 JUNUNZANIVE COFOS 134 3
2. a8 rees 2302 A SONENZILIVH C¥rdINA 12d o |
i R i e e e e P E ey npee 5003 gees (1¥277 I0KI) $31129S 134 &
raenq "HEE a1 TNEEES " %ebbIT  *IALVAV SAVC-13v=dilv 30 K3IQNCH ¢
= T st eg et T 006666 006666 T TUCIERET T (COI) HINY L14VNILIV 30 NINWAN <
7 : ) LT 2iNX 790X V101 Liveoa1lvy
= — S e Tassay  nreert i gavee. (<o e g 2596 GiHSITGWEITY INZ3NTd =
co°¢ reee rreg SCYRIET SI°8EER T X QiHS1T6a0I2F eZialN ¢
= o o Y i iYL ] o o - M 6] o 0>13300. 8 53I11+0S 30 ¥ToRON  *
i h*ib [ CoH i L) T ¥
a2 S SR Y OO R R N 1 g Foeh TTeRIET J0°NIfE2 nrITEY U:HS1TdalIoV ¥ZURAN 2
0g*n rneez £ SRR TS ST ERENY) SRLT QZ18:0N0Ze SHUISSIN 40 3TexNN T
A g 24N 3¢ SC3d  24NaS0  990d50 w101 SNOILlLVaEZ:d0
WCYVT 0L TTUTE O WO¥S 0DT&EZd T T - AdV K KNS TNV W Y0 T I9VGZV ¥IEKON NN

37

™




(panuyuc)) "5z 21mdyy
e NS —RGSNT 2P0 a0 gy aneyy ComeERe) - - Czil *glNiD3 SHCSITEN0NL ASOR-—S9 - w
; g gasr £2%0 £Ccen £9°1 - £0°9 (c02) (CCTIS0TIMIVE SANOH *4INC3 *9 3
S apen tLo0 pnan ‘69 £1°9 LR *S1LVS LCN SUNVE30 12g £9 :
A egey nysy 672 g2 ik 1OlidW:sta Ak *ACdd 134 29
caee o099 e ii°9 £5°2 2t°% $1IG3a)E A€ °ACdd 104 "%
; 3en ARSI ENSCNT §Teag. Fgeag 12°°¢ 37V 1IVAY 134 "3
et e - e A8 ~-l0eRED  rASGTIE2T CHURF VOV HIYE TTeste-g GIGNUKEG S1I18N 30 233WAN- &5
0999 Case R B £E°0¢2 ‘q Qf *1¢ SAVC=cZ0u0xlve 40 cIokiN 7S
5 i’ 96°66 2286 CQL 8D 16°76 G=SONN 199 45
coe" 099 €2t 3 3679 A INIVW LZHOS = (SN 1d¢ ag
LA Toen rose §6°T wneg 12 JLIVe OIRGSND = (35S0 100 3
rosy GLIE T3 SRR AT TS SR TRES SENNCET 1 4 o RNR & 3 (C.T) *5iIvAvy SEIOHM INZKGINLZ &3
bt = = S e e ==G0*0 TRy PTANRTY 4RSS EY ~LQeE2Y — L dl 3 4y = - CT) *wify SENIA INZwz2iNL3I €=
ceen €I°2002 €CI°00N2 CG°04T QAG*n9T ihenzgm (dG=) ¢ [.TYCISTANI 2V1T0G 1G4 2=
oni MOl 24N 30 Aviold idzZweaelnag 3
rees fpes i preda  COSET  DN*RY  DOCZT  COY9t nge; SW3il AT¢dNS IKOSINEAVHEL JSOR T3
‘vlﬂuvn.ivil ocﬂ.'llllls.r‘ ..;'idbonw‘llﬁ.woal"l.wwnd - .u..wn..v S TOOmvl.' ——— ..m-w Ve e cm—— - - - ..U
SEe L nige i A (g 0% c3%0 §Cea {sea (dCZ) ¥=CHO>IVe NO SWILL °*CN =
g 2pes s Mgl e it st B [ T aceo nasp s o o] SNOLLIVZIVEINLYD 30 c3GHRAN  ©9 o
cie o ekl b iesy i ot s rea 26°9 *SIivS 10k SGHYRZD 126 n o
93°% tce°o 90°¢C —-04°0- - —03°7 o ravg qoe¢ nyen NCIlahzz2d4 10d o
G2t T A ik 1L rsen £nes fase fnea sas ¥IVa:2 031i0ZeXx? 1o c- |
B G s S U, S DS ST TR S L LTRSS S S TR & e £ I e eem - 3RS~ EH1=230 1De -
o3 g v e ekl HI™E f1°9 Bt F3%e i B § AHRES C-ONYRWZL SLIINA 40 ¥Z2bRiN 7%
——gnp B0~ R0t ——ghsp-——f3sg— BB SR apea fren SAVO-t:GaGMLUE 40 c3thNN 29
ol A ngsCay  ggegar gENGay. Anea £1°45T 77 ERERR 1HZUe3d 2iwy NS Tw
i s HES S Ad Rt AR Lo —BNSAGY -~ N ESGgT - BANLT - STengT greageg (a0 LLEZTICLSTANG 2¥110C 1061 =
B - £+ A Sumamte b Ak emmal: Pt A ammn of- 224 o s AU 4 Snmtll T4 R T L A SIET R € S, 17/ 1 ) AleehnsS -
Saop L Ol S —pge A rnen cnen Rose - poep pae (d0=) GZO90MIVE SWz1l 30 °*CN  6i
ceet goes T rae; £en yer raep £y 313y e toC3) ¥Iv22x NI SASL1I 30 *UN P&
&N Famene o ACSE——pge0 —— G99 raeg £a*n frea 53%3 case Z0VaL Z1IMM L3¢ 2¢
30°¢ e ¢ VBSIIT GAUANE CEGENET L Y gavpay - GEYAYY  ages Yheary ¢Ivo.® AI1I0V 13¢
St S B T RN — AN — A —ChA - € VG GRS e e L - 2T0AD =Iveld 3SUb 29vVe3Av  <f
So°t gen g £neq rge] L R cre PG s 3Iveza 1030 19¢ -5
sges ——goon- AQCCAT—09%9-T---08%04T (3°0 £ASOAT - €O°CIT  90°D epen;y cIvdze 3598 1Ja €8
noer 2 B2 ry°y £1°9 £a%4 ryed taey aney aneyl SNUCILVBIN3D 3IEVAVe3» 30 "ON 2§
f423v  "Z20v 0020V C"3vwy 0COVVY  TBYY ' ryyy  S¥3HI0 101 41Vd3Id d0HS
—I8°t2Y 01 “tCtY wOX¥3 00IXZg A3 Y HKNS F3ONVYHaAaO4 k4 ZOVOLY ¥3oWiiN NNE




APPENDIX A: TRNAGE DISCUSSION AND LISTING

TRNAGE is a modification of TRN9T07 (AFHRL-TR-74-97(11I)) which extracts SE data only from

the ABD64-A tapes. 1t also pulls off specific equipment classes as restrained by card input. Equipment alass
codes AA-AZ have dummy equipment class codes assigned based on their NIIN’s.
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APPENDIX B: GETAGE DISCUSSION AND LISTING

GETAGE is a version of GETDATA (AFHRL-TR-74-97(1l1)) for SE equipment. It uses a formatted
READ on one record at a time rather than a buffer in of 39 records. It treats only one type of equipment
class code data at a time; i.e., when a new code is encountered, it treats that like an end-of-file. Records
which are dropped are printed out and labelled as “‘unacceptable record.” Work Unit Codes (WUC) with the
left-most character of a letter or of zero are kept. The AGE SERVICE file replaces the aircraft
SCHEDULED file, NTYPE=3. It is split off from the other files by having a zero as the left-most character
in the WUC. Since it has no action taken codes, a maintenance type code (variable name LT) of A is
assigned a 1, D=2, P=3, and S=4. On=equipment (NTYPE=1) and off-equipment (NTYPE-0-6) files must
have maintenance type codes of P, B, or S to be acceptable. In GETDATA for on-equipment data, the how
malfunctioned code of 799 is only kept when it is accompanied by an action taken code of X. In GETAGE
all 799 codes are kept. GETDATA for on-equipment data drops how malfunctioned codes of 800 and 805
for action taken codes of P and R. GETAGE keeps P’s and R’s with 800’s and 805’s. MA=>5 have records
printed out for user to check but are not dropped. NO ENGINE, NTYPE=4 is split out for SE equipment.
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APPENDIX C: AGEBINE DISCUSSION AND LISTING

The change in COMBINE (AFHRL-TR-74-97(IlI)) for SE was in the interpretation of the header
card. The input for the ratio of ELAPSED TIME/MA is listed for on-equipment, off-equipment, and then
for service type maintenance.
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APPENDIX D: REPAGE DISCUSSION AND LISTING

REPORT (AFHRL-TR-97(IlI)) was altered to allow the SE SERVICE file to split out 4 instead of 3
action types (based on the LT in GETAGE).
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APPENDIX E: THREAGE DISCUSSION AND LISTING

THRELVL (AFHRL TR-74-97(II)) was modified to allow the SERVICE file to have 4 action type
breakouts instead of 3.

61




42°95°ST  L2/%0/1%0

€ 39VuHL ON3
e —-— 0f - -——— 3CVAIKL - — —- - — 103V¥8%s 303SN L1VWB03+*XT)iVna0d [
62 3CVHENHL (e03983K ONV UI(ItVmuiS **0IV2*XT)iVhd0s .
rie= —— Q- —- JOVUHL e Ta4rs d01S
42 ZOVEHL 9aAl®® iihlde *
92— 3SVYHL —- 039¥3% - ONV 03ZIVVRaNS 3713 IDNUNIANIVA-03TO3IHIS 2 - 3
L T 3Cvanl 63 3T713UNS
——— - - 42— 3OV¥ML — ——— - (TIVRB0 3 9m)ki3denrt 115D
£2 2Svand Tivh¥03°6 LINIso
—————— = @2 -~ 3CVNHL e ——a 3dAal'® INlse
12 39V AAL G39%3W ONV QIZINVWKNS 3713 IN3kalNi3-330 9
02—~ 3CVaRl — — - - - 61 3MI3uns - ——
1) 4 3573HL (2LUYN¥04E9)IWI3ENL 119D
s 3C78md - clUndGd*E Ltlsa
A Pris sy 5dal'® INT¥e
- - 4 icvanl e L ————@IUIN-ONY OILIUVMHNS SIVIJ INIONI UKV UNSdaliba=HO 3
st 3CVANL €1 3140
- 8 —— JCVUHL - —— L32¥RB0 24 9%)h s38ns 1IN0
£t 39vanl TLWRE03*S LNhlsc
2t ERL R TP (T RS VIASVIRd TR R §
139 3TVaHL C (912964 0T /(9T2)SHOT ¢RI/ (9123SH0T**QI/0u SHIHLT=11Vhald) YLIVO
€T - - 3Tvakl 91209 W ST 1912)%01 BT/ (912)H0T **RI  (sI2a 1 a1l
6 3CV KL Z(SIZ2)INHOT QI (YI2IMHOT *QI/ISI2) 0T * Q1 08 SdIHDI=¢clVHECH) FUVL
RS SEYENL - (E0°BUBO* (tylcdal**ald
2 39VdHl Z(912)SHOTI 4RI/ (9I2)SHOT * S/ (YIZISHOT**Q1I/Q¥ ‘SHIHDT=TivmaCa) 71V
9 3C78MH) (3OINTNIINTIUNGT “NUINUIHISHET2904d) 7498
s 3TYNHL (3ONUNIINIVRGT ‘WA INCI=-Ja0nUT=304L) T4V0
e — N —  3TVINL (3NIIN3 ONYNOT® *dINU3=NUKUI=30Al) VAVD
£ 3CV¥HL (2)9dAL* (2)90AL * 1) IdAL (s )L AVHBUI*LUIZLIVHA0 I (W) EAUNE0S d395UNT
X2 ICVUHL - - - (613dV1'013aVi*63dV1*y5aV1*1NaiN0)I9VIian] WY¥OQNa =

91445°% NI14 1=1d0 LIRA L] wmdumth A1 0T

se

02z

s3

(2]

o
o

PR

o




APPENDIX F: PRINTAGE DISCUSSIONS AND LISTING

PRINTOUT modifications include QPA set to 1, the header card for each maintenance type file has 2
an equipment class code and up to as many as 14 FIIN codes inputs available when needed for printout
purposes only. The SERVICE file only prints out line by line summaries of data by WUC, AFSC, crew size,
overtime, MAs per maintenance type, MMH and MMH/100. Further summaries and tables which are given
for ON-EQUIPMENT are suppressed. (Also, no longer in overlap format because of the computer system
changes.) PRINTAGE is repeated for all of the equipment class codes which were processed through the SE
data bank program series in one run.
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ABBREVIATIONS AND DEFINITIONS

SYMBOL DEFINITION

ABD64A Magnetic computer tapes with recorded
maintenance activity.

AGE Aerospace Ground Equipment

BASIC AGE Part I of MDCAGE program

BASIC RUN Part II of MDC program

EQ/CL Equipment Class Code

LCOM Logistics Composite Model

MDBF Mean Dispatches Between Failures

MDC Maintenance Data Collection

MDCAGE Maintenance Data Collection Program
for SE

MDS Mission Design Series

MMH Maintenance Man-Hours

MMM Maintenance Manpower Models

NIIN National Item Identification Number

PE Phase Inspection

PHASE | An MMM pre-processor model

PRINTAGE Part I1I of MDCAGE program

PRINTOUT Part 111 of MDC program

SE Support Equipment

TRNAGE Part I of MDCAGE program

TRN9TO? Part I of MDC program

UE Unit Equipment
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