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ABSTRACT

This document presents documentation necessary to use
the System Cost Reliability Analysis Program (SCRAP). This
program, developed by OCAMA/MMERR, was established to
realistically determine, in real time, the Total Annual Logistic
cost of an aircraft weapon subsystem or system and to perform

cost sensitivity analyses on these weapon subsystems or

systems.
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1.0 BACKGROUND

Oue of the most complex areas of endeavor within the Air

Ferce logistic Command (AFLC) is to reduce the total recurring

annual logistic cost of a weapon system {the cost to operate

,e

— g;‘m?:&ql.-‘ woerdi - B ndbbid e el
¢

and support a weapon system). It is the purpose of this

5

document to show how existing maintenance, failure, and cost
data available within the Air Porce can be used to formulate a
realistic method to determine total recurring annual logistic

cost, Then, the document will show how this method can be '

»

used to determine high cost areas within a weapon system, and

how the method may be used to determine whether a proposed

Yo et ittt Sces v iti-e & bl

modification to a weapon system is economically sound, Finally,
the document will present details on how to work with the SCRAP

and SORTSUM computer programs.
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2.0 BACKGROUND

Prior to the determination of which weapon system areas
are the most costly axd whether a modification to a weapon system
is economically sound, a complete cost analysis must be performed
to determine present total recurring annual logistic cost of the
weapon system in question., Determination of total recurring anmual
logistic cost would then result in performing a cost of ownership
{annual logistic cost) analysis and 2 cost sensitivity analysis
of a weapon systam,

It is apparent that in order to perform a cost analysis
of a large, complex weapon system, a great deal of data must be
available. Within the Air Force Logistic Gommand such data does
exist in the AFM 66-1 data system, The time taken to repair an
item in the field, MIBF (Mean*Time-Betyeen-Failure), cost of material

per repair, and many other data items are also available from the

AFM 66-1 data system,

Every weapon system is divided into subsystems, These
subsystems are further reduced to the LRU (Line Replaceable
Unit) level. For example, the F-4C fighter aircraft is con-
sidered a weapon system; items such as the engine, navigation
equipment, and radar are considered subsystems; and items such
as the antenna of a radar are considered LRU's, Thus, a weapon

system may be made up of thousands of subsystems and IRU's. To

é
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insure that the data kept for each subsystem and LRU is easily
accessible, numbers are attached to each subsystem, LRU, or
major part of a LRU., For example, the jet engine has the number
23000; the ejector nozzle assembly, a LRU of the engine, has

the mumber 23530; and the nozzle itself, a part of the ejector

nogzle assembly, has the number 2353A attached to it. These

b Lt U

numbers are referred to as Work Unit Codes (WUC). Some of the

AFM 66~1 data is organized by means of these WUC's. Data such

i

as manhours expended to adjust, overhaul, clean a LRU, is listed

under a WUC within the AFM 66~1 data system. g

In addition to the AFM 66~1 data system, depot data

. exists in the LOG-K65 of the GO72A data system. This is an
AFLC data system which contains depet information such as

time required to overhaul a particular LRU, cost of parts

replaced, number of LRU's condemmned at the depot, and cost

e
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per manhour of overhaul, Additionally, data such as the cost

of the subsystem or LRU, the number of items in the inventory,

the number of parts, exists within the Air Force--in other

words, the physical parameters of the weapon system in question.
Adequate raw data does exist to conceivably perform a cost

analysis. Within the AFLC "library" also exists a document

called AFLCM 66-18. 1In Chapter 15 (Cost Analysis - AFIC Increase

COERETR MY e e
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Reliability of Operational Systems (IRUS) Program) of this manual,
equations are presented which, vhen implemented, will resultr in
total recurring annual logistic cost, Thirty-eight parameters
are required to implement the equations listed in Chapter 15.

It is the intent of the next section to show how the
existing raw data and the basic equations of AFLCM 66-18,
Chapter 15, are used to provide a means of determining the
total recurring annual logistic cost for a weapon system, and
a breakout of the cost into its relevant categories

(e.g., labor, material, etc.).

'
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3.0 TOFAL RECURKING AMNUAL LOCISTIC COST BASKLINE

Prior to making any decisions with regard to total
recurring ammual logistic cost, an annual logistic cost baseline
must be determined. To establish this baseline, the data in
AFM 46~1, GO72A, and the basic equations in AFLCM 66-18 must
be used. To integrate the raw data with the equations of
AFICM 66-18, a computer program called System Cost Reliability
Analysis Program (SCRAP) was written. There are 31 variables
required to drive the cost program SCRAP. (See Appendix A
for a listing of the 31 wvariables.) It should be noted that
some of the variables shown in AFLCM 66~18 are actually
constants and thus included in the program body. The first six
pertain to on-weapon system actions; the next nine pertain to
base shop actions; and the last eleven provide general informa-
tion required for cost computation. Variable A(15), Base
Material Cost Standard for Non-Failure Maintenance, is assumed
to be zero in many cases since data from the field, to even
approximate this standard, is usually not available. It should
be noted that variable A(20) is =z decision factor for handling
the situation of two labor standards exisiing in the depot--one
for condemnation, one for overhaul=--and is taerefore not a true

data element,

e e T s et e e S0
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The tirst fourteen variables iare generated from AFM 66-1 data;
the depot data, variables A{16) ~ A{2l}, comes from the LOG K&5
of the GOT2A system (a depot data management system); and the

last eleven variables are provided by the respactive ifem and

system managers,

In the writing of the computer program, it is assumed
that maintenance is accomplished on these levels: on-weapon system
{on equipment}), base-shop (off-equipment), and depot overhaul, A&
flow diagram outlining the dif{erent maintenance accomplished
at each level and the interconnection of levels is given in Fig L.

The following abbreviations are used in Fig., 1, MNRTS - not reparable

this station, M¥ls - maintenance manhours, ACFT - aircraft, equip -

equipment, hrs - hours, Mal - malfunction,

The respective variables (A(1) - AQ13), A(17) - A(20)) apply~-

ing to each block are also included on the diagram., These are

the variables used in the computer program. The definitions

dictating which AF# 66~1 data elements apply to each block are given

in Appendix B. These definitions are based on the criteria set

forth in AFLCM 66-18, Chapter 15, and on the individual definition

of each, as defined in the technical manuals. The depot rates and

standards come directly from depot data products and are not derived

from AFM 66-1 data. The ditferent rates (A{2), A(7), etc.) dencte

the percentage of action accomplished in that hlock., The rates are

derived by taking the ratio of the number of actions z2ccomplished in
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‘3
b a particular block to the total actions accomplished at that

% maintenance level, The labor standard for each block is derived

- % by takiag the ratio of maintenance manhours reported to the number
é of actions reported for each block. This indicates the average

=§~ manhours expended per action for that particular block.

;? The cost of material expended per repair action at the
? depot, A(l6), is reported directly in the LOG K65 data product. The
% material cost per repair action at the base shop A(14), is not

. % reportad directly, An estimate of the material cost at the base
.i shop was made by taking the total cost of the bits and pieces

3

reported as being replaced in the AFM 66-1 data and dividing by
the number of repair actions. This gives an average material cost
per repair action at the base shop.

The basic differences between the SCRAP computer program
and the equations in AFLCM 66~18 lie in the definiticn of failure
and in the breakout of maintenance repair areas. AFLCM 66-18
defines a failure as type 1 How Malfunction Code with only F, P
and R actions and only P and R actions not followed by a B action
Code in the base shop. (See Appendix B for definitions of actions
and How Mal codes.,) The SCRAP program defines a failure as
type 1 or 2 How Mal Codes with action codes F, G, K, L, P, R and
Z. It simply makes sense to call a required adjustment a failure

if the mission must be scrapped because of this maladjustment.

Additionally, AFLCM 66-18 assumes that all failures result in a

T R e
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removal of the item from the weapon system, This contradicts
their defirition of failure since zn ¥ action code denotes on
equipment (weapon system) repair, The SCRAP program allows for
the fact that some repair actions are accomplished on the weapon
system. lLastly, the AFICM 66-18 equations group all base shop

data together to give one labor standard for repair. The SCRAY

program breaks out this data, which enables the sensitivity of

o R Lo M P
. ; ok A o
Lk e S el o o B oy a s

all various actions to be determined. A detailed procedure of

3 %

; % how to enter data and a listing of the SCRAP program is contained
é."-% in Appendix C. The program incorporates the modified equations of
%i.)é AFLCM 66-18, as previously mentioned, (lines 1060 - 1360), plus

. ‘:i other features which allow a cost sensitivity analysis to be per
E' ;% formed. The program is written in FORTRAN IV computer language.
g'l _% To drive the program, the previously mentioned 31 variables must
L.

§4 'E be entered. To find variables A(1l) - A(14) calculations are re-
%* % quired, The program allows raw data to be fed to it and it will
é" ’g calculate A(1l) through A(14), lines 150 - 570 of the program, there-
;; ; by simplifying the cost analysis. The maw data items (denoted by
-3 {

%1 S(1) through S(23)) used to calculate A(Ll) through A(l4) are

g listed in Fig 2. Flg 2 also shows from which data products S(1)

i -

%’ through $(23) are obtained,

Once S(1) through $(23) and A(15) through A(31) are entered,

sk et T

Ca e

‘ B a resultant cost analysis will te performed., If more than one run

is anticipated of any given work unit code, and if A(l) through
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FIG., 2 - BASE SHOP DATA

From 3~LOG-K261 (AFM 66-1)

Y ean g e R gttt § e !

3 S(1) = Type 1 & 2, S Actiomns
$(2) = Type 1 & 2, S MMHs
T 3 S(3) = Type 1 & 2, V+Y MMis
4 i S(4) = Type 1 & 2, P Actions
$ E S(5) = Type 1 & 2, R Actions
- by $(6) = Type 1 & 2, P&R MMHs
o o S({7) = Type 1 & 2, True Actions Summary
3 q S(8) = Type 1 & 2, True MvHs Summary
é g; $(9) = Total MMHs Summary
- «é, From 4-10G~K261 (for all types AFM 66-1)
1 S(10) = V MMHs
’ y S{11l) = Z Actions
S(12) = z MMis
: S(13) = 9 MMs

From 5-10G~K261 (for all tvypeg AFM 66-1)

T A AR NI B B G A 8 WA, A S 13 i8R

R R N A R PN
el piod R

5(14) = AFG, Repair + KL, Adjustment Actions
S(15) = AFG, Repair + KL, Adjust + CDMN, Delayed MMis
S(16) = 1 = 8, NRTS Actions
| S(17) = 1 - 8, NRTS and 9, Condemmed MMHs
E S5(1i8) = 9, Condemmed Actions
3 $ S(19) = BJ + VX2, Clean/Test/Corrosion Actions
1 H 5(20) = BJ + VXZ, Clean/Test/Corrosion MMHs
i : %1 S(21) = Total Cost of Parts replaced
- S(22) = Type 1, 2 and 6, Q Actions
i 5(23) = Type 1, 2, and 6 Q MMHs
59 i
& !
1 3
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A(14) have been previously calculated, it is possible to enter

A(l) through A(31) and obtain the same results, Sample printouts

from the program are shown in Appendix D. The top portion shows

data entry and a printout of the calculated variables A(l) through
A(l4), Page D~1, These variables deal with on-weapon system
actions and base (field) shop maintenance actions, Page D-2

provides a printout of the program results based on the previously
calculated variables plus the remaining eighteen wvariables

required to complete the data (Appendix A),

As previously mentioned, a sensitivity analysis is also an

option to the SCRAP program. A sample of the printout from a

sensitivity analysis is shown in Appendix D, page D-3.
Operation of the analysis involves entering (1) number of

variables to be changed, (2) which variables these are, and (3)

percentage of change desired, Only the number of the variable has

to be entered; i.e., for A(l) enter 1. The program is keyed to

reductionsof that variable by the percentage entsred. If a negative

percentage (i.e,, -10) is entered, the variable is increased by

that percentage, The only exception is when a change to a labor

or other rate is desired. 1iIn this case the value of the new rate

must be entered. The program then calculates the new total recurring
annual logistic cost (TALC), the resulting amount of reduction in

TALC, and the percentage reduction in TALC.

(See Appendix D,

Page D-2 for an example.)

POPTHONCUIR L P LR,

PRy
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The next sectjons will cover what applications are possible

using this method of obtaining total recurring annual logistic

cost,

.é
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4,0 THE HIGH COST AREAS OF A WEAPON SYSTEM

-
H
i
hy
i
it
P
bt
iy
1

In the previous section, 3.0, a method for determining a
baseline for total recurring ammual logistic cost was developed.
b Assuming that a baseline for several WUC's was calculated, it will

be shown how the high cost areas of a weapon system or subsystem

43 kit ag b

are determined.

Perhaps the most obvious way to approach this is to take

A

all the total recurring annual logistic costs calculated by

SCRAP and rank them by decreasing cost., Subsequent to ranking

o G AN

this total recurring annual logistic cost, a3 cumulative sum

%
*

¢ and percentage should be taken. This is necessary to find the
'é high cost items. For example, after ranking and calculating the
] cummlative percentages, it is found that three or four out of
perhaps twenty items comprise 95% of the total recurring annual
logistic cost, it would be advantageous to expend engineering
effort and money on those three or four items rather than the
rest.

These calculations may be handled manually, but for larger
systems it becomes imperative to use a computer program to handle
the calculations. A computer program was written to rank the total
recurring annual logistic cost caleculated by SCRAP. The program

called "SORTSUM", ranks cost in decreasing order or increasing

order. The program also prints out the WUC associated with a
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given total recurring annual logistic cost, and the cumlative
sums and percentages. For a detailed instruction of using the
program and listing of the program see Appendix E, pages E-1
to E-4.

Thus, high cost areas of a weapon system can be readily deter-
mined by first finding the baseline cost data using SCRAP and
the using SORTSUM to rank these costs. A sample printout of
the ranking is given in Appendix E, Page E~4, SORTSUM may also
be used to rank failures, wanhours, or any other factors associated
with total recurring amnual logistic cost., The sample printout,
page E~46 shows that failures as well as costs are ranked. The
capability to do this is another useful tool in the determina-
tion of high cost areas. 1In the sample priuntout it should be
noted that the first item of the seven listed comprises 98.147% of
the total cost, yet only 33.53% of the total failures. Consequently,
it can be concluded that the cost per failure of the 23000 WUC
is proportionally higher than the other WUC's. Thus, a reduction
in failure of that WUC would result in the greates: savings.

The value cof knowing total recurring annual logistic and
the top high cost items now becomes apparent, Any endeavor
in engineering requiring changes to a weapon system should not

be undertaken unless a detailed cost analvsis is performed,

14
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5.0 IHE COST EFFECTIVENESS OF AN ECP (ENGINEERING GHANGE PROPOSAL)

One of the areas stressed in section 3.0 was the capability of
SCRAP to perform a sensitivity analysis on any variable in the
program; that is, an analysis showing the amount of change in
total recurring amnual logistic cost due to a change in one of
the variables making up annual logistic cost. This capability
lends itself to the evaluation of an ECP (Engineering Change
Proposal).

Often ECP's are accepted or bought because they sound
appealing. But, are they economically sound? Without a program
like SCRAP it is rather difficult to assess the financial worth
of an ECP.

Prior to making any decision on the worth of an ECP, the
methods formulated in section 3.0 must be used to find the baseline
annual logistic data., Then the manufacturer's proposal must be
evaluated to pin down which area of the ECP is to be improved, how
itis to be improved (i.e., reduction in maintenance manhours,
reduction in failures), and by how much each area may be improved.
Having established an annual logistic cost baseline and quantified
the proposed modification, it is now possible to enter the amount
of reduction the proposed modification calls for on any given
variable, This is done to every variable for which reductions

are claimed within a WUC, TIt is also done to every WUC affected
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by the modification. A new resultant anmual logistic cost
will be found for the system in question, and the savings
realized will also be found.

This savings can then be compared to the total cost of the
modification, and a judgment can be made as to the wofth of the
ECP. - For example, if the manufacturer claims a reduction in
failures of 10%, a reduction of 10% on variable A(1l) is entered
into the sensitivity analysis. The sample analysis of WUC 23000,
Appendix D, page D=3 above that reducing A{1l) by 10% results in a
savings of $1,818,125. It is now possible to weigh the cost of
the modification against the predicted savings. If the amortiza-
tion time is acceptable the ECP should be accepted,

The sensitivity analysis also shows that the 10% reduction in
failures of the 23000 WUC results in savings of 9.23%, or almost
all the cost is associated with failures. This is not always the
case. The sample analysis of WUC 2361B, Appendix D, page D-5 shows
that a 50% reduction in failures yields only a 22% savings in
total annual logistic cost. Therefore without SCRAP, it is
difficult to evaluate, realistically and in real time, an ECP

from an economic standpoint.

16
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6.0 CONCLUSION

The uncertainties in the determination of the total recurring
annual logistic cost can be greatly reduced by using the procedures
developed in section 3.0, Therefore, guessing at this cost will
no longer be necessary. This report has shown how existing

maintenance, failure, and cost data available within the Alr

A W T

PR

Force can be used to determine annual logistic cost, It was
then shown how the methed developed in sectionm 4.0 can be used
to determine high cost areas of a weapor system. This is
extremely important in allocating time and money to improve the

appropriate portion of the weapon system: because, little is

33
:
¥
y

R

-y
3
4

gained by expending engineering time and money on a low cost

et e

portion of a weapon system. Lastly, section 5.0 shows how it

L4 A - O

is possible to use SCRAP to determine wnether a proposed modifica-
tion to a weapon system ig economically sound. A complete cost
analysis done by the methods developed in this veport provides an
invaluable data base to be used in future decisions dealing with
modificatjons or the operating cost of a weapon system, With

this data base and SCRAP, sensitivity analyses are possible

at any time, in real time, reducing the unknowns present in

making a decision on the economics of engineering and management

problems of a weapon system.

17
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APPENDIX A

SCRAP PROGRAM VARIABLES

Total Failures

On=Aircraft Repair Rate

On-Aircraft Repair Labor Standard

Remove and Replace Rate

Remove and Replace Labor Standard

Non-Failure MMs (On-Equipment)

Base Shop Repair Rate

Base Shop Repair Labor Standard

Base Shop NRTS Rate

Base Shop NRTS Labor Standard

Base Shop Condemmation Rate

Base Shop Condemmation Labor Standard

Bage Shop Non~Failure MMHs

Base Mat'l Cost Standard for Repair ($/repair)
Base Mat'l Cost Standard for Non-Failure Maintenance (§/hour)
Depot Mat'l Cost Standad for Repair

Depot Condemnation Rate

Depot Condemmation Labor Standard (hrs/cond action)
Depot Repair Labor Standard (hrs/repair action)
Decision Factor (equals 0 when Repair - Condemmed hrs in
one std; 1 otherwise)

Percent Condemmned Items to be Reprocured

Total Annual Flying Hours

Weight (1bs)

Percent Aircraft Conus

Percent Aircraft Overseas

Nember of Items Managed

Standard Unit Cost of Item

Salvage Value ($/1b)

Number of Stock Listed Parts and Subassemblies
Number of Applicable T.0, pages

Other Significant Recurring Costs
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APPENDIX B
- SCRAP PROGRAM

AFM 66-1 DATA DEFINITION

3 Noun How Mal Tvpe Action Cpdes
E ' (Base "On-Equip." 3/5-Log~K261)
i Total Failures 1&2 ¥,G,K,L,P,R,Z
: On-Aircraft Repair Actions 1&2 F,6,%,L,2
1 On~Aircraft Repair MMis 1 &2 ¥,6,K,5,Z,V,Y
Detect, Isclate, Remove, Replace 1&2 B,R
R Actions
_ Detect,Isolate, Remove, Replace 1&2 P,R,Q
s
g; Non-Failure MMis 1,2 E,H,J,S,T,U,X
B and 6 All Codes
] (Base "Off-Equi ." 4/5-Log-K261)
g, Shop Repair Actions N/A AVF,G,K,L,2
Shop Repair MMHs N/A A,F,G,K,L,Z,C,D, i
: M, N,V
; Shop NRTS Actions N/A 1,2,3,4,5,6,7,8
Shop NRTS MMHs N/A 1,2,3,4,5,6,7,8
Shop Condemmation Actions N/A 9
Shop Condemmation MMHs N/A 9
Shop Non-Failure Actions N/A B,J,X
Shop Non-Failure MMHs N/A B,J,X |
B~1
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ACTION TAKEN CODES

A -

F =~

Bench Checked and Repaired. Bench check and repair of any
one item it accomplished at the same time. (Also see Code F.)

Bench Checked-~Serviceable., (No repalr required)~ Item is
bench checked and no repair required.

Bench Checked~Repair Deferred, Bench check is accomplished
and repair action is deferred. {See Code F.)

Bench Checked-Transferred to Angther Base or Unit. Item

is bench checked at a forward operating base, dispersed
operating base or enroute base and is found unserviceable
and transferved to a2 main operating base or home base for
repair. This code will not be used for items returned to

a depot for overhaul, This code will also be used when PME
or other equipment is sent to another base or umit for bench
check, calibration, or repair and is to be returned, and for
items forwarded to contractors on base level contracts.

Initial Installation, For installation actions that are

not related to a previous removal action such as installatiom
of additional equipment or installation of an item to remedy
a ship~short condition. This code will be used only for
equipment managed under the advanced configuration management
system, Reference T,0.%'s 00=20-2~3, 00-20-2~5, and 00~20-2-7
mist be used with How Mal Code 799.

Repair. Not to be used to code “on-equipment® work if another
code will apply. When it is used in a shop enviromment, this
code will denote repair as a separate unit of work after a
bench check. Shop repair includes the total repair manhours
and includes cleaning, disassembly, inspection, adjustment
reassembly and lubrication of minor components incident to

the repair when these services are performed by the same work
center, For precision measurements equipment, this code will
be used only when calibration of the repaired item is required
(See Code G).

!
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Repalp agd L Repl it of Minorxr Pax Haydware
Softgoods, {(Scals, gaskets, electrical counectors,
fittings, tubing, hose, wiring, fasteners, vibration
isolators, brackets, ete.) Work Unit Codes de not cover
most non-repairable itoms; therefore, when items such as
those identified above are repaired or replaced, this
action raken code will be used. When cvhis action taken

code is used, the Work Unit Code will identify the assembly
being serviced or most directly related to parts being
repaired or replaced. For example, if an electrical
connector was repaired and was attached to a radioc trans-
mitter, the Work Unit Code for the transmitter would be

used with this action taken code. For precision measurement
equipment, this code will be used for repairs that do not
require calibration of the repaired item (sez Code F).

Equipment Checked-No Repair Required (For "On-Equipment!
Hork Omlv), All discrepancies which are checked and found
to require no further maintenance action. This code will
be used only if it is definitely determined that a reported
deficiency does not exist or cannot be duplicated. Must be
used with the How Mal Code 799, Bl2 or 948,

Calibration=No Adjustment Required. Use this code when an
item is calibrated and found serviceable without need for

ad justment, or is fo nd to be in tolerance but is adjusted
merely to peak or maximize the reading. If the item requires
ad justment to actually meet calibration standavrds or to

bring in toleran ce, use Code K.

Calibrated-Ad justment Required, Item must be adjusted to
bring it in tolerance or mest calibration standards., If the
item was repaired or needs vrepair in addition to calibration
and adjustment, use Code F.

Adjust. Includes tighten, adjust, bleed, balance, rig, and
fit, or actuating reset button or switch., A particular
discrepancy is cleared by adjusting, etc., the item., 1If
the identified component also requires replacement bits

and pieces as well as adjustment {(new points, condensers,

tubes, ete.), enter the appropriate repair code instead
of L,

Disagsemble, Disassembly action when the complete maintenance

job is broken into parts and reported as such. Do not use
for on-equipment work.




i
¥
b
3
)
i
4
Y
4
4
2
,,%a
4
3

T

iy

it i Bt d g a5 -

&%
s
b
L
o,

e i

T

TR-MMER/RM-73~121

Assemble, Assembly action when the complete maintenance
job is broken into parts and reported as such. D¢ not
use for on-equipment work

Removed, TItem is removed and only the removal is to be
accounted for, In this instance delayed or additional
actions will be accounted for separately. (Also see Codes
Q, R, 5, T. AND U.} Do not use for cff-equipment work.

Installed, Item is installed and only the installation
action is to be accounted for. (Also see Codes E, P, R,
S, T, and U,) Do not use for off-equipment work,

Remove and Replace, Item is removed and another like item
is installed. (2&1lso see Codes T and U.) Do not use for
off~equipment work.

Remove and Reinstall, Item is removed aud the same item
reinstalled. {Also see Codes T and U.) Do not use for
off-equipment work., Must be used for How Mal Code 800,
804, or 895,

Removed forx Cannibalization. A componertc is cannibalized.
The Work Unit Code will identify the component being
cannibalized. Do not use this code for off~equipment
work, Must be used with How Mal Cude 799.

Replaced After Canmibalization, This code will be entered
when a component is replaced after cannibalization. Do not
use this code for off-equipment work. Must be used with
How Mal Code 7Y9.

GClean, Cleaning is accomplished to correct discrepan-y
and/or cleaning is not accounted for as part of a

repair action such as Code ¥. Includes washing, acid bath,
buffing, and blasting, degreasing, decontarination, etc.
Cleaning anl washing of complete items such as ground
equipment, vehicles, missiles or airplanes should be
recorded by utilizing support general codes.

Iest-Irspection-Sexrvice, Item is tested or inspected or
serviced (otber than keuch check) and no repair is required,
This code does not include servicing or inspection chargeable
to support general Work Unit Codes.

Lo
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¥ - ZTroubleshoot, Time expended in locating a discrepancy
i3 great enough to warrant separating the troubleshoot
time from the repair time., Use of this code necessitates
coppletion of two separate line entries, or two separate
forms, one for the troubleshoot phase and one for the
repair phase., When recording the troubleshoot time separate
from the repair time, the total time taken to isolate the
primary cause of the discrepancy should be recorded
utilizing the Work Unit Code of the defective subsystem
or system, Do not use for off-equipment work,

Z ~ Corrosion Repair, Includes cleaning, treating, priming
and painting of corroded items. This code should always

be used when actually treating corroded items, either on
equipment or in the shop. The Work Unit Gode should
identify the item that is corroded. Use support general
code for painting or corrosion preventive treatment prior
to an item becoming corroded.

1 - Bencgh Checked-NRTS ({Not Repairable This Station - Repair

Not Authorized)}, Shop is not authorized to accomplish
the repair. This code shall only be used when the repair
required to return an item to serviceable status is
specifically prohibited by current technical directives.
This code shall not be used due to lack of authority for

Gt gy R 0 A 51 S S0 B 50 <0 gt rentts Wl

g . G equipment, tools, facilities, skills, parts or technical
I data.
.? 3 2 ~ Bench Checked~NRTS~Lack of Eqguipment, Tools or Facilities,

Repair is authorized but cannot be accomplished due to
lack of equipment, tools, or facilities. This code shall
be used without regard as to whether the equipment, tools,
or facilities are authorized or unauthorized.

T s e

N
~ A

Bench Checked-NRTS-Lack of Technical Skills, Repair camnot
be accomplished due to lack of technically qualified people,

4 - Bench Checked-NRIS~lack of Parts, Parts are not available

to accomplish repair.

S PR
N
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Bench Checked~NRTS~Shop Backlog. Repair cannot be accomplished
due to excessive shop backlog.

Bench Checked~NRIS~Lack of Technical Data. Repailr carnnot
be accowplished due to lack of maintenance manuals, drawings,
etc., which describe detailed repair procedures and requirements.
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7 ~ Bench Checked~NRTS-Excess to Base Requirements, Repair
will not be scheduled for shop repair due to item being

excess to base requirements.

8 - Rench Checked~Return to Depot. Returned to depots by
direction of System Manager (SM) or Item Manager (IM).
Use only when items that are authorized for base level
repair are divected to be returned to depot facilities
by specific written or verbal communication from the IM
or SM, or when items are to be returned to depot facilities
for modification in accordance with a Time Compliance
Technical Crder (TCTO), or as UR Exhibits.

9 ~ Bench Checked-Condemmed. Item cannot be repaired and is
to be processed for condemmation, reclamation or salvage.
This code will also be used when a (condemned) condition
is discovered during field maintenance disassembly or repair,

HOW MALFUNCTION CODES

TIype 1 How Malfunction Codes -~ These codes indicate that the item
no longer can meet the minimum specified performance requirement due
to its own intermal failure pattern. All valid how malfunction codes
not listed under types 2 of 6 below are considered type 1.

Zype 2 How Malfunction Codes - These codes indicate that the
item no longer can meet the minimum specified performance requirement
due to some induced condition and not due to its own internal failure
pattern. The following codes apply:

086 = Improper Handling

092 - Mismatched - Wheel halves, Electromic Parts, etec.

105 =~ Loose or Damaged Bolts, Nuts, Screws, etc.

106 - Missing Bolts, Nuts, Screw, etc.

108 - Broken, Faulty, or Missing Safety Wire or Key

158 =~ Launch Damage

167 « Torque Incorrect

230 - Dirty

246 = Improper or Faulty Maintenance

301 =~ Foreign Object Damage

303 - Bird Strike Damage

447 -~ Wrong Logic

518 « Improper Routing

553 - Does Not Meet Specification, Drawing, or Other
Conformance Requirements

i o sar b Aot T
T T T i e
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638
639
697
698
709
731
877
878
931

942
948

TR-MMER/RM~73-121

Failed or Damaged Due to Malfunction of Associated
Eculpment or ltem

Parameters Activated

Argon Gas Expended

Faulty Tape

Faulty Card

Administrative Condemnation

Battle Damage

Transportation Damage

Weather Damage

Accidental or Tnadvertent Operation, Release, or
Activation

Illegal Address

Operator Error

Type 6 How Malfunction Codes - These codes indicate maintemance

resources were expended due to policy modification, location, or
cannibalization and no defect existed at the time of maintenance.
The following codes apply:

632
793

796
797
798

799
800

801
802
803
804
805
812

%11

Expended (Thermal battery, fire extinguisher, ete.)
No Defect - TCTO kit received by base supply or
parts are available in supply

No Defect - Removed for reliability assessment

No Defect - Technical order previously complied with
No Defect ~ Technical order not applicable (equipment
to be replaced, modified, or not installed)

No Defect

No Defect - Component removed/reinstalled to
facilitate other maintenance

No Defect - Technical order compliance

No Defect - Partial technical order compliauce

No Defect = Removed for time change

No Defect - Removed for scheduled maintenance

No Defect ~ Not otherwise coded

No Defect - Indicated defect caused by associated
equipment malfunction

Engine TCTO correction Code

B-7
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APPENDIX €

Program SCRAP is written in FORTRANS IV Computer language. The
program is stored in the USAF/AFLC CREATE time share computer system,
Therefore, this program may be accessed from any CREATE terminal by using
the following program nomenclature:

OLD CRYSTAL/SCRAP, R

Once the computer program is accessed and the command "RUN" is given,
the program will request the information required to make cost analysis
possible. First, the program asks whether a complete printout is desired.
If the answer is "'yes' (NOTE: Simply enter "Y" for "yes" and '"N" for 'no"),
a printout as shown on page D-1 results. If YNo", a printout as shown
on page D-4 results, The various variables C@#1, C#2, etc. listed in the
abbreviated printout on pare D-4 correspond to the equations, lines
1060 to 1360 in the program.

Next, the program asks whether A(l) through A(14) are available.

"no' (Y or N) answer is required. Then the program asks

A "yes" or

for the WUC. This code should be entered by the following format:
1234 X

NOTE: A space should be left between the first four numbers and the

fifth number or letter. The program then allows a description of the

WUC to be entered.

If (A(1l) through A(14) are not avajlable, the program would

ask that S{1) through S$(23) be entered. If A(l) through A(l4) are

R e A+
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available, the program would ask that A{l) through A(31) be entered.

- ) These variables should be entered as shown on sample printouts, page

< D~1 through D-4.

3 If $(1) through (23) were entered, the program would calculate

and print A(l) through A(14)., 1If A(l) through A(31l) were enterad, the

Ce s

program would ask for any changes to these variables. This allows

corrections to be made to the input data. If corrections are required,

11 tH

yes" should be entered. The program will ask for the number of changes,
the designation of the variable (1 for AQ1), 2 for A(2), etec.), and the
new value of the variable. The program will then calculate and print

'_y the annual logistic cost data desired.

After the program prints out the annual logistie cost data,

the program will ask whether a sensitivity analysis is desired. 1If

f . § the labor or other rates are to be changed, "R" should be entered.

i | 1f the other variables are to be varied, "Y" should be entered and if

no sensitivity analysis is required, enter "N', When *'¥" or "R" are
entered, the program asks for the number of variables to be changed,
which variables (1) for A(lj, 2 for A(2), etc), and the amount of change.

When performing sensitivity analysis on rates, the new rate would be

SR m———T 2

entered. When performing sensitivity analysis on the other variables,

;
4
v
E
b

the percent reduction should be entered (i.e., 10, 20). The program
then calculates a new total annual logistic cost (TALC); based omn the
changes made to the input variables. The program allows this

sensitivity analysis to be done as often as desired.

c-2
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;{ E If a sensitivity analysis is not desired, the program allows a

new analysis to be performed on the same WUC. This analysis a'lows

any variable to be changed and new annual logistic cost data is printed

out., After the new annual logistic cost data is printed, new sensitivity

analyses may be performed, _ -
Once the aaditional analyses are completed, the program will

ask if a new WUC is toc be analyzed. If “yes”, the program will start

from the beginning; if "no', the program will stop.

: The following is a complete listing of SCRAP:

B
4
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1@ ASCII ANS, WUCC(2) ,DES,FA AWUC F3 PO, ANAL

22 DINENSION ACS1Y, INDC31) 5(23) INBA(SI) DUM(31) ,BS
39 se2 PRINT: DO YOU WANT COMPLETE PRINTOUT?Z"

4¢ READ: PO

58 KODEz=2 .

62 PRINT: DO YOU HAVE AC1)-ACI4) 7

18 READ: B

80 PRINT:

wuc”
99 READ: WUC .
192 PRINT: DESCRIPTION
119 READ: DES _ _
128 IF(FBLEQ."Y™) GO TO i5 _
130 PRINT: ENTER S$61)-5(23)
143 READ:S
150 AC1)=5¢T3=-SC1)
160 IF (AC1)) 131,182,i31
178 101 A(2)=CAC1)I=S{4~5(53)748C1)
188 A(4Y=(SCA)+S(5))I /ALY
12 GO TO (@3
20U 192 A(2)=Q
216 AC4)=2
220 183 IF CAC1)=5C4)-3(5)) 185,186,125
233 195 A(3)=(S(8)-S(6)=S(22+S(3))/CAC1)I=5C4)=5(5))
240 GC 10 187
250 196 A(3)=g
262 107 IF(S(22)) 1313,1314,1313
270 1313 7Z:=5¢23)/5€22)
282 GO TO 1315
290 1314 2Z:=@
304 1315 1F(SC4Y+SC5)) 112,411,118
310 118 ACS)=(SCEI+CCZZI*SCA) D) /(SCAY+S(5))
32¢ GO TO 112
330 111 A(S)=0
340 112 A(6)=S(9)~S(8I+S(2)=5(3)~C(ZZI%*SC4))
350 IF (SCL4)+SCI6X+SCI8Y+SCISY) 113,114,113
363 113 ACT)=CSCIA)+SCIIIYZCSCLAI+S(L6I+5C(LIBI+S(19))
372 ACS)=5CIS)/(SCI4)+5C18)+3C18I+5(19))
383 ACIIY=SC18) Z(SC1A)+SCI6)+5CL18I+5CL1 9
358 GO I0 115
420 114 AT =2

L o R e 2o
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| Ales ACOYZY
BRI R D LV
3 434 115 IF (SCH4Y+5011)) 116,117,116
3 440 116 A(RYZCSCIS+SCII+3CIZIIASCI4¥+5C1L )
450 ACEA)=5(21)/7(SC1AX+5C11Y)
A6y u) TO 113
2 AT78 11T A(BY=o
3 480 AClAdzY
] 450 115 IF (3¢16)) 119,124,119
3 S0V 119 ACL (51 TI=5C13))/5¢1&)
: Sid I T0 101
- 523 128 A(IeY=0
538 171 IF (S¢18)) 122,123,122
943 100 ALIZ)ZSCI3Y /5L
550 ud T |24
563 175 A(12) =9 .
573 1.4 AC13)z5(20)=-SC1¥)-5§¢12)
S0 T7(PLIL. VY G0 TO 8ed
58 PRINT 1,AC1)
£G0 PRINT 2,42
8§10 PIINT 3,3
621 PIINT 4,ACH)
S35 VNINT S, 04
340 PRINT 6,A(8)
69y WAL T T4
§5 #uIlNT 8,A08)
ST PRINT 9, 5(M)
SC PalnT to,alle)
69 PRINT LI ACLL)
700 PRINT 12,A(12)
Ti¢ PRINT 13,8¢137
72% PRINT 14,AC14)
130 G0 T0 2084
T43 €01 PRINT 21 ,AC1)
75% PRINT 22 ,A8(2)
760 PRINT 23,AC3)
778 PRINT 24,AC4)
TEE PRINT 25,A(5)
792 PRINT 26,A(8)
83% PRINT 27,ACT)
§id PRINT 28 ,A(8)
€25 PHINT 29,A(9)
83d PrinT 33,401
840 PRINT 31.ACHD) ;

c-5
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859 PRINT 32 ,ACi2)
R 838 PRINT 33 ,AC13)
ge - 870 PRINT 34,AC14)
E 28@ PRINT:

T gAY,

. €99 2391 PRINT: ~ ENTER ACIS)=AC31)"
3 908 READ: CACK) ,K=15,31)
i 919 GO TO Sd1 .
920 15 PRINT: "ENTER AC1)~AC31)
g 933 READ:A .
& 944 931 PRINT: DO YOU DESIRE TO CHANGE ANY PARAMETERS?
i $S¢ REZIAD: ANS _
. 562 IF(ANS,EQ.”N') GO TO 228,
% 973 PRINT: HOW MANY CHANGES?
e 983 RiAs: NRCHNG
- 592 PRINT i6G1, NRCHNG, . . .
i 1822 1381 FORMATCIH ,"WHICH ",12," PARAMETER(S)?™)
i 1010 READ: (JHDCJJ) ,odzi, NRCH A
B 1822 PRI iT: INPUT NEW VALUES
: 1030 DO 2¢i IMR=1, NACH NG
1842 201 READ: CACINDCINRD)Y ,INR=1, NRCHNG)
1952 232 IF C(AC1)) 202,203,202
: 1360 202 C21=A(22)/A(1)
i 127¢ &G 1O 285
1888 243 CC12959999.9S
1399 2085 C11=zAL1) /AC26)
1122 COAZ11,91%ACAIRALSIxCACI 9% (i=CAC] TIRAC2BIII+CACL TI*ACLE)
t 11122%A€23)))
; 1122 Co3:25.3T=CCALC2I*ACIII+ACAI®CACSIFCACTIRALCRIIFCACSIRKACLIE))D
: 11328+ CACIiI»ACI2))))
114¢ CO5=CC3+Cu4
1153 COBz(ACIAY*ACAI*ACTII+(ALIBIRACAYRALSI*(1~ACITI))
- 1163 Ca9z2%AC23I%ACAIXACSI*(CAL24)% 3T4TBE)I+CAC25)%,685274))

; 1170 C12=ClI*(C35+C38+CED

i 11382 C22zAC1 )% (CHS5+CERB+CAS)

' 1193 C132(CACE)+ACLI3II=(9+ALL5))I) ZA(26) .
1232 ClazCACIIRACAIR(ACLIIDHCACSI*ACI TIIIRAC2IIRCALC2T)~(A(R3)
1218&xA(28)))) 7A(26)

1222 C15=CAC2S)%104.2) /A(26)
1236 C16=(AC38)I%*8) /AL26)

1240 C17:=AC31)/AC26)

1250 IF (AC1)) 32002,360231,300308
1260 30801 CB6:=0

L b

. Cc=6
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1272 a0 TO 33002

, 1258 32050 CO62AC14Y*ACTI*ACA)

3 1298 35082 CET=A{16IXALSI®ACAIRC(L1=AC1T)
’ 133¢ Cle=CP5+COg+Cas

1312 CI9=A(26)%(CI2+C13+C14+Cl &+C15+C1T)
1320 1F(KGDE) 997,245,997

g 1335 245 TALC=CIS

1340 $57 KQoE=

1350 C15:=C19/A¢26)

1360 CO2:=AC1) 7A(22)

1372 IFCAYAL.ZQ..Y.) GO TG 157

1380 IFC(ANALL.EQ., R™) GO TQ 157

1353 GO TO 155

1433 157 PRINT 158,C1S

1413 X3Uz(CTALC=C19) /TALC)* 12D

142¢ X31=TALC-CI9

1433 PRINT 199,X31

1442 PRINT }96,X30

1458 PRINT:

s e e e e m o U W o W o R W T AR W WP =AM -t e e S A% me W un
- W e M in A W e e W W A W W VS we W W AN e

1463 D0 173 J2=1,31

1472 173 AC2)=DUNCIR)

1488 158 FORMATCIH |,
"“"’TALC:.-...ono“,F1402>

1498 199 FORMATCIH ,
~---AMT OF REDUCZ" ,F14.2)

1523 196 FORMATCIH :
we=w? OF SAVING=. ,Fl4.2)

1512 GO 10 171

1522 159 PRINT_T75,WUC

1530 IF(POLEG. N> GO TO 35

1545 PRINT 508,C61

1552 PRINT 53@,C02

1563 PRI NT:

2 ot SN b TR A A

1573 PRINT 78¢,C03
Yo, 1533 PRINT 828,CB4
R 1592 PRINT 12€8,C05
e 1633 PRINT 1875,C86
: 161¢ PRINT 1876,C07
16208 PRINT 2200,C08

[ e o e e e e e~ an ©
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1632
1640
1659

1664
1679
1 664
1650
1784
1710
1729
1730
1748

1758
17682
1778
17890
154
i8eu
{8213

1828
183e
i8434
185¢
186¢
1873
1842
18%y¢
15¢¢

1s1u
1528
1533
1949
1854
1962
1973
1988
1952

2429
2213

2029

PRINT 3223,C49
PRINT 1077,Ci0
PRINT:

PRINT 63u,Cl1
PRINT 48023,Cl12
PRINT 52890,C13
PRINT 6833,C14
PRINT 7858,C15
PRINT §232,C16
PRINT 9200,C17
PRINT 1]308,Ci8
PRINT:

PRINT 1874,020
PRINT 128808,Cl9
PRINT U582

GO T0 126

35 PRINT 36,C81
PRINT 37,C22
PRI ®T:

PRINT 39,C23
PRINT 4u,C04
PRINT 41,C25
PRINT 1878,C06
PRINT 1373,C07
PRINT 42,C0B
PRINT 43,089
PRINT 1@8@,013
PRINT:
PRINT 38,Cl1i
PRINT 44,C12
PRINT 45,C13
PRINT 46,Cl4
PRINT 47,C15
PRINT 48,Cl16
PRINT 49,C17
PRINT 52,C18
PRI NTs

PRINT 1373,020
PRINT 58,CL9
PRINT St

TR~MMER/RMe73~121
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2432

2u4D
2954
ALY
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2iby
2129
2238
2212
2223
2233
2249
2258
2262
2273

TR~MMER /Rib=73=121

I FORMAT(IH

_TG?AL FAILURES:A(}.}:oootQo.ocococon-c..c-.--o— F12.42)
2 FTORMAT(IH Py Oy AIRCRAFT REPAIR RATE: A(Z}"'..t.t‘itc-l...‘l 1'1;,.2)
3 FORVATCLIH , ON AIRCRAFT REPAIR LABOR STANDARD= ﬁ(S)—.-.... FIZ 2}
4 FORMATOLH ? . ORTECT L&U !\Lt’“} r{LP RATL A{A)--.s-o-acanoto.o“ iz 2)
5 FOGRMAT(IH . DET&PT Iaﬁ LEMV REP LABOR STANDARDZACS)Z.eanse, FIZ-_J
& FORQI(‘ ,“.iOn FAILU}"C, MMH D{O“ EQLSLP) A(G)-....sccu.ooo F12-2)
7 FORMAT(1H v. SHOP REPAIR RATE(RIS): A\?)-otuoooo..'tc.ooo-o F‘iZ-L.l
5 FGR ‘}AT(KH ' bﬁOP Rc—PAiq Ln30§? STANDARD= A(g)-.-OQUUQ-OQQQ‘ Flz 23
S FOR:’.AT(IH . Shap kﬂ C RAT H(S}vc.;.t...bc..o".c;c‘c.-.c F12¢2>
i
il
i
{
i
5

¢ FORMAT(LH ,_SHG? RIS LABOR STANDARD= A(i@)-.............. F‘E.-

FCRMATCIH '.‘S,‘(GP CONDEFMNATION RATE: A(ll}—o¢.c0-¢oootocoo- 3'1-\- o

2 FORMATC(LH , SHOP CONDEMNATION LABOR STANDARD= A(iZ)—...... Pi&.a

3 FORWAT(IH + SHOP NON-rAILURE MMH ‘sz R(l3)-........-.i.o.-- F!Q.&

4 FORMATC(INM , BASE MATERIAL COST STANDARD FOR REPAIR: ACrad=" ,512.2

23 FORMATCLH ,
“r;z.d?:t.a.oilﬂo.OO.....‘.......i......'tv'.. Fl‘-—o?)
55\.: FORMAT(’.“ ,.;-AELCRE. RATE’Qll‘.I.Cl.ll..ill..l..l.t'.‘. FEE‘ Itl

SD\J FOI\MAT({H . ;u{(s"._.? GF FM;LLF\C"/UNIl/YLAR-.&-'ounoo-.to Fla 2)
7o ORMAT(LH ‘. SASE LAZOR CubffFAIL-Jd-—-a-.an-o-con-vaaeos Flz 23
g roauar(xu ., DEZPOT LA3OR COST/FAILUREZ vevessssmsnssvrne. JF12.2)
1&‘/"5 FORNAT(IH * o E-A‘%DR L‘GSI / FAILURE.........‘.“.. .."... FIZ'Z
1'-37& FORMAT(}H . iOTAL C0S1 OF FALLbRLS....-.-......--......'.Flz-d
1873 FORMAI(l“ e 3RSLE "‘AI 1!#“ COST / FAILURE...QII'.Q..Q.. FIZ.ZI
1476 FORMAT(IH ,_2XPOT MATERIAL COST / FAILURL........-.... r12 e:
1877 FORMATC(LH . :UTAL COST 7/ FAILURE eeeosocsnsssasesannsee ‘HZ 2
2083 FORMATCLH " }ﬁTERIAL caosT 7/ PAILURE--....0.-0.-.0--0.o F12-~

2283 ZJ2J4¢ FORMAT(IN ,_ TRANSPORTATION ANo PACKING CGST / FALLURL- ,Flé.di
22595 4u29 FORMAT(IK C0ST OF FAILLRES / UNIT / YEAR-.-....-.... L,P12.2°
238¢ 5803 FORMATUIH |, OTHER VAINT ACT COST / UNIT / YEAR-....... JFl2.2
€312 &322 FORMAT(IH , _COST OF REPLACING COND ITLNS/UVIT/YK-..... ,r12.2
2523 7323 FORMATC(IH , SUPPLY MANAGEMENT RECURRING COST/UNIT/YR=. ,FlZ.2
2330 8203 FORMAT(IH ,_ TECHNICAL DATA MANAGEMENT COST/UNIT/YR-... L,F12.2
2340 9C3¢ FORMATUIH OTHER SIGNIFICANT RECUR COST/UNIT/YRZ wenee ‘F}Z.Z
2353 14088 FCRMATCIN. ., TOTAL RECURRING ANNUAL LOGISTIC COSTz...e. ,Fl2.
2367 12502 FORVAT(IH+, 42X, )

2375 11@2s FORMAT(LIY , RECUR ANNUAL LOGISTIC COST/UNIT/YRZeasoooo LFi2.
2582 21 FORMAT(LH

259
2403
2412

v

LA F12.2)
JTACR23:" T F12.2)
TTACR3):T IF12.2)
SACB4d=T LF12.2)

22 FORMAT(IH
23 FORMAT(IN
24 FORMAT(IH
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2423 25 FORMAT(IH Q(Jﬁ}- sFi2.42)
2432 26 FORMATCIH A{ES)- FIZ.Z)
2444 27 FORMATCIH A{B?)’ FIE.Z)
2458 28 FORMAT(IH A(ﬁ8)” FEZ.Z} )
24808 29 FORMAT(LR ,_ A(QS)‘ F12.2)
2478 39 FORMATCIH A(i@)~ r14.2)
248¢ 31 FORMATCIH A(II)“ FIZ.Z)
24506 32 FORMAT(IH A{XZ)- ?xZ.Z)
2580 33 FORMATCIH A(15)~ FIZ.Z)
2519 34 FORMATC(IH , at14y:" FKZ.Z)
2528 36 FORMATU(IH ,

vaz- LF1242)
2539 37 FORMATCIH ,7C32:7.F18.13)
2540 38 FORMATCIH . cxz- JF12.2)
2552 35 FORMATCIR . VF12.2)
2562 43 FORMATCIN cea- TF12.2)
2578 41 FLRMATCIH ,.C VF12.2)
2583 42 FORMATIH ,“cs8-~ TFi12.2)
2592 43 FORMAT(IN ,.CuSz., Fl2.2)
2608 44 FORMAT(LH 2z,
2614 45 FORMATCIH , C13z.,
2520 46 FORMATCIH -,
2632 47 FORMATCLH ,.Cl5z. F12.2)

h
. ~?
.
.4

£

:
"3
%

i

:
v

E
1

%
4
- 2
3
F

2642 48 FORUBATC(LH
2653 45 FORMAT(IH 1
2660 56 FORMATCIH |, CI9 -
2672 51 FUQNAT(IH+ . 4K, b

2682 52 FORMATCIH . CLol Fi2.2)

2652 1U73 FORMATIINM ,_c2oz. ,Fl2.2)
2702 1078 FORMATCLH . Cd&s. . F12.2)
2712 1079 FORMATCIN . C87=..Fl2.2)
2729 1082 FORMATCIH_. Ci@=",Fi2.2)
2732 715 FORMAT(IH

WuC=" A4, A4
2742 108 CONTINUE
2750 171 PRINT:

SENSITIVITY ANALYSIS--ENTER R FOR RATIES,
2762&Y FOR OTHERS,N FOR NONE

2772 RZAD:;ANAL

2782 DO 154 JL:1,31

2793 154 DUMCR)IzAJ2)

C-10
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26¢D IF(ANALL.EG. Y.) GO TO 152
2816 IF(ANAL.EQ. R ) GO TO 152
2820 PRINT:

FURTHER ANALYSIS?
2830 READ: FA
2840 KODEzD
2856 IF(FALEQ. Y ) GO TG 501
2868 PRINT:

NEW WUC?™
2870 READ:AWUC
2880 IFCAWUC.EQ. Y 7 GO TO S22
2850 GO TO 2333 o
2%94 152 PRINT: HOW MANY A 57
291d READ: WCHNG
2922 PRINT 153, NCHNG . " .
2932 152 FORMAT(IH ,TWRICH T ,12,7 PARAMETER(S)?)
2940 READ: CINDA(Y)  J=1, HCRNG)
2953 IF(A%AL.EQ. Y Y G2 TO 236
2960 IF(ANALLFQ, R™) GO Tu 235
2979 235 PRINT:" ENTER NEW RATES™
2982 50 TO 333 .
2999 236 PRINT: "ENTER_Z REDUCTION, I E. 10 20 <.
3040 333 IFZANALLEQ. Y > GO TO 334
3216 IFCANAL.EA.TR"> GO TO 335
3622 334 READ: (BCINRA) ,INRA=ZL, NCHNG)
3630 DO 156 JL=1, NCKNG

3342 155 ACINDACI1)Y=ACI NDACJIL 2D ~CC3CJ1) /162)%ACINDACS 1323
3658 GO TQ 222

S$263 235 READ: (ACINDACINRAY) [INRA=1, NCHNG)
3978 GO TQ 292

JO88 2333 STOP; END
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The following ace sample runs of the Computer Program SCRAP:

U0 YOU WANT CONPLETE PRINTQUT?
=Y

DO YOU HAVE ACi)=-AC1437

= N

wuc
z 25da @2
DuSCRIPTION
ENGI NC

ER S71)y-5¢23>

TR

552 03 8 374455 2 2

TO—:AL FAILURES;Q(i):.".............'........
ON AIRCRAFT REPS&IR RATEZA(2)Z i uevvecscnnncone
ON AIRCRAFT REPAIR LABOR STANDARDZA(I) T uunens
UETECT,ISO,REMV,REP RATEZA(4) S ieuesncnnrannce
UETECT,ISO,RENV‘QEP LAGBOR STANDARDZA(S) T eeses
NON=-FAILURE “HaH SCON EQUK?):A(G):.ono-oocoo-o
SHQP REPAILR RATE‘(RTS.}:AC-I):-;a-aon.-»«.aooooto
SHOP REPALIR LASOR STANDARD=ZA(B 7 s usvvnnonvens
SHOP QRTS RATE:A(S);..'.Q...'.‘...,t..‘.‘...'
SHOP NRTS LABOR STANDARD=A(IU)Ceevrecsnsesscae
SHOP CONDENNATION P\ATE:A(zl):‘..'.....‘......
SHOr CONDEMNATICN LﬂéﬂR STANDARD=A(IZ) " vevsae
SHOP NON~FALILURE MAH S=AC(i3)  eecovsuncsosasss
bBASE MATERIAL CGST ZTANDARD FNR REPAIR=ACL4)=
LNTER ACLIS)-AC3 1)

d 11E694,%8 & @ [872.14 0 0 100531 5258 59

ey It

3

«41

NT '
6 ¢ 612.5 85,5 333 7948.4 AS2 |7872.6 T6B2i1.4 06 @ G 2 2 12.1
8

A62 .30
Z .BS
242,22
VeS1
18,99
523356.3%
Jd.22
§.05
B.58
.61

'

2.

8.
187247.50

155302300289

A IS AN ILLEGAL INPUT CHAR.--PLS. RETYPE ALL INPUT

4 11654,53 8 @ [R72.14 @ @ 10853! SB52 .59
5553 5084 @

5O Y2JU DESIRE TO CHANGE ANY PARAMETERS?

s N

nou

b-1

o mei oo DA —a e e L, = .

« 4l

686 155300 .02

oo o ey ST S R R R R
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Wuc=23eep

MTBF:I’.QOCDOO...‘DOOOODIDOOOBCPOCII.‘.C.‘ 217063
FAIL,URE RATE:Oa-tibo..ll.('..o-tinticidIOO g0994595sg
BASE- LASOR COST/FAILURE:.....Qtlelll.nl‘lou 381"6

DE.PCT LABOR COSI/FAILURE:..I.iIIQSI.DQU'CID i975504s
LABQR COST / FQILUREzol.ll-'oo-c.¢|oolciol 29114-62

BASE MATERIAL COST / FAILURE.-vsenveennvss 5895.24
DEPOT MATERIAL COST / FAILUREvesscvesensse 10314.54
MATERIAL COST / FAILUREZwevesencsvnnsenses 14213.78
TRANSPORTATION AND PACKING CUST / FAILLURE= 5824.96

T TAL COST / FAILUREQ..000-.0\'00'!00000000 39355.:’6

NUNGER OF FAILURES/UNIT/YRARZceosvcnesonan 3467
COST OF FAILURES 7/ UNIT 7/ YEARZ sesesccases 26583 .28
OTHER MAINT ACT CJIST 7/ UNIT / YEARZceesnes 686,63
COST OF REPLACING COND ITEMS/UNIT/YRZseass 0.

SUPPLY YANAGEMENT RECURRING COST/UNIT/YR=. 1451 .85
TECHNICAL DATA MANAGEMENT COST/UNIT/YRZese 53,29
OTHER SIGNIFICANT RECUR COST/UNIT/YRZeveno 2.

RECUR ANNUAL LOGISTIC COST/UNIT/YRZessesoe 28738.25

TOTAL CQST OF FAILU}?ESIOU-‘."..lt“d...... ’8181253.25
TOTAL RECURRING ANNUAL LOGISTIC COST=:eses _{3688371,08
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SENSITIVITY ANALYSIS~~ENTER R FOR RATES,Y FOR OTHERS ,N FOR NONE
ER ¢

HOW MANY A'S?

= |

WHICH | PARAMETER(S>?

=1

ENE%R 7 REDUCTION, L.E. 18 28 ...

"’-I&Lc:occ--.cl £787a2&6.25

-we-AMT OF REDUCE 1818125425

-==e? OF SAVING=. 9,23

. s e v e A Tw o ew A W e =

SENSITIVITY ANALYSIS~-=ENTER R FOR RATES,Y FOR OTHERS,N FOR NONE
= R

HOW MANY A'S?

: 2

WHICK 2 PARAMETER(S)?

2,4
ENTER NEW RATES
-G S

""TﬁLC:-cooouoo 195?7858'Ga

-==«ANT OF REDUC: 118533.50 ;
~-e=? OF SAVING=. 2.56 1]

- i ir e s mnm e WS - W s W

| 1Y
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NEW WUC?

E ¢

DO YOU WANT COMPLETE PRINTOUT?
= N

00 YOU HAVE ACi)-A(14)7

: Y

wuc

z 2381 o

DESCRIPTION

= MAIN FUEL CONTROL

ENTER &(1)=A3 D)

192 85 3.88 195 27.07 512 .8 1.083 .2 1 562 B 0 1B868.5 8 2136.75

D 0 58.4 B 1 123531 45.95 .59 .41 68 6222 .04 648 114 ©

DO YOU DESIRE TO CHANGE ANY PARAMETERS?
N

TR<RINL

wuUC z23618

cel-= 523 .82
Cezs= 2.00150988
Col: 64 .82
Cd4: 20 .87
Cas5: 84 .88
Co6: 128 .22
Cvi: 64.12
Cags 192 .52
€29:= 1 .39
Cie: 278 .60
Cil= 0.28
giz= 717.98
Cla: 6.72
Clas 8.,
Cisz 91.14
Cl6: {33
Ci7= a.,
Cig= 177,46
W H 53491 .85

Cio:___121531.¢5

D=4

TN

+ e T A A bt 31 ..m«mmmuiﬁ\-&ﬁ

PP RPCHn P Rep )
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.'-
SENSITIVITY ANALYSIS~-ENTER R FOR RATES,Y FOR OTHERS,N FOR NONE
& = Y
8 HOW MANY A 57
N 1
S WHICH 1 PARAMETER(S)?
1 : 1
: ENTER 2 REDUCTION, I.E. 10 28 ,..
: 50
----TAchcioncatn 94785-52
----AMT OF REDUC: 26745,53
-==~Z OF SAVING=, 22,01

D=5
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SENSITIVITY ANALYSIS~-ENTER R FOR RATES,Y FOR OTHERS,N FOR NONE
=N

. FURTHER ANALYSIS?
N Y
y DO YOU DESIRE TO CHANGE ANY PARAMETLRS?
N 20,
3 HOW MANY CHANGES?
9 T |
: WHICH 1 PARAMETER(S)?
3 = 29
3 INPUT NEW VALUE
N = 300 :
f WUC=23618
. colz 523,60
x Coz: 2.20198986.
Co3: 64,02
Cdas 28 .87
Co5= 8B4 .88
cog 128.22
Ce7= 64.18
ceg: 192.32
C@S: 1059
cClos 278,62
Cliz 2428
S Ciox 77.98
Cla: 6.72
Cl4= 2.
ClS= 45,57
Clé: 1«33
Cli= 8.
ci8= 131.59

Ga2us 53491 .85
Cls: 96271 ,89

SENSITIVITY ANALYSIS--~ENTER R FOR RATES,Y FOR QOTHERS,N FOR NONE
= N

FURTHER ANALYSIS?
= N
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APPENDIZX E

Program SORTSUM is written in BASIC computer language. The
program may be accessed from any CREATE terminal by using the follow-
ing program nomenclature:

OLD CRYSTAL/BORTSUM, R
Once the program is accessed, the command "RUN" is given and the
program will give imstructions, if desired.

The foliowing is a detailed listing of SORTSUM:

£
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LIST SORTSUNM

23319 DIM A(288),B $(200)

32620 PRINT DO YOU WANT INSTRUCTIONS ;
20630 INPUT G$

08348 PRINT

U050 IF Cs="YES® THEN 10210

06063 DS=_RANK™

G070 ESz_WUCT

QUABY Fi=_CUM SUM

BG29Y GS= CUM Z

30120 READ N,Q$

40110 PRINT *1NCREASING RANK-ENTER 1--DECREASING RANK ENTER 0°
@3129 INPUT R

20130 PRINT

@2142 IF R=2 THEN 170
82158 K=l

J21680 GO TO 189

BLT8 K=2

@183 FOR I=1 TO N
S2IS¥ RZAD BS(I)
Y200 NEXT 1

©e21y FORI=1TON

Ju22d READACL)

04230 NEXTL

00249 PRINT USLNG 258,D$,E$,Q%,FS,G8 .

Yu253: LLLL_ CCC “céeedect ‘cccecce EEEEEEEE
00264 PRINT ~===-e=vee~= e —emmaee B e e L L -
gv270 Lzi-l

go28a 11:z1

v22%¢ FOR Izl TO L

00300 IF K=l THEN 538

4312 IF A(I+1)<zACI) GO TO 412 e
¥s322 GO TO 348

U330 1F ACI+1)>zACI) GO TO 418
Bud40 AL=A(I+D)

2350 ACI+1)=ACDD

2363 ACI)=Al

08374 T$=BS(I+1)

d3380 BS(I+1)=BS(D

20350 BS(I)=T$

ga400 Ii1=1

[R08 s rammre o srasiars. pie renscs <+ 1 m
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£0412 NEXT I

Bud2e IF Iizi GOTO 45¢@

@439 Lzlli-|

C3448 GO TO 280

50450 S:0

L2460 FOR 121 TO N

JB4TS S S+ACI)

32489 NEXT I

02499 S1:8

20583 FOR I=l IO W

$58518 S1zSI+ACI)

20523 P1=(S1/S)%]28

22530 PRINT USING 54@,1,B$(I),ACI),S1,PI

DB540: ### 4 CCCCC  ###44488 HF FHEFIFES HF  HEUFHE H9

GB559 NEXT I

10¢50 GO TO 62950

12413 PRINT _ENTER DATA STARTING LINE 6@8; ENTER NUMBER OF WUC'S,WHAT,
12929 PRINT "YOU WISH TO RA',WUC'S, AND DATA TO BE RANKED AS FOLLOWS”
12632 PRINT - 62¢ DATA 2,FAILURES, '1234A°, "i234B°,12,1

12¢42 PRINT " NOTE: USE A QUOTATION MARK INSTEAD OF THE APOSTROPHE,
100658 PRINT SHOWN WHEN ENTERING AN ALPHANUMERIC BEGINNING WITH A~
10262 PRINT _ NUMBER,SUCH AS A WORK UNLT CODE.

18670 PRINT

13284 GO TO 69
12090 END

READY

b 3

B e A P S Ty A 3T e D n Ea NP L A WA

e it e AT e LR .
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*RUR

B0 YOU WANT INSTRUCTIONS ?7NO

INCREASING RANK~ENTER |--DECREASING RANK ENTER 9
8 '

S RANK  WUC TALC cuM sux cum 2
E 1 23608  19688371.25 19688371,25 98.14
2 23120 216870.08 19585241.25 99.23
5 2381B 133451.23 20838692,25 99.89
4 23313 11531.00 20856223.25 99,95
| 5 23315 7973.23 20858196,25 99.99
- s 23420 1763.89 20059960,80 100,00
: T 23934 672,28 20060632.00¢ 108.00
N *RUN

DO YOU WANT INSTRUCTIONS 7W

INCREASING RANK-ENTER !--DECREASING RANK ENTER ©

70

RANK wic FAILURES CuM sumM cumM 7
1 23400 A4G2 .2 A62.88 33453
2 23420 28S .00 151 .00 54.58
3 23618 252,20 1903 ,.80 72,79
4 23120 192.08 195,00 86,72
s 23313 98.68 i2s3,.ee 93,83
6 23315 17.08 1372.00 99,42
1 23934 8.8 13718.08 100.00
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