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APPENDIX F

COMPUTER MODELS FOR LCC

1.0 INTRODUCTION
LR Background

The Cost Effectiveness Program Plan (CEPP) for Joint Tactical
Communications provides guidance and instructions to the Services and

Agencies for conducting cost effectiveness studies, economic analyses, )
trade-offs, and other program management and planning studies associated
with TRI-TAC architectural and equipment acquisitions. There are currently

nineteen TRI-TAC equipment programs assigned, respectively, for development
and procurement to the Army, Air Force, Navy, Marine Corps and National
Security Agency. Vol III, Life Cycle Costing of the CEPP, provides a cost
element work breakdown structure and methodology for estimating and analyz-

4 ing elements of LIfe Cycle Costs (LCC) on a common and consistent Joint
Service and Agency basis for these programs.

Several Appendices have been added to Vol 111. Appendices A
¥ thru C, which were included in Vol III, present cost element definitions
and operating and support cost estimating relationships (CER's). Append-
ices D and E, which have been published separately, present more details
on Military Personnel costs and specialized alternative CER's for Trans-
portation costs.

The CER's presented in Vol III and the Appendices thru E, have
been structured into automated computerized models to assist the Services/
Agencies in performing rapid and consistent computation of LCC. These
models and their computer programs should be used i1n total or in part to
estimate TRI-TAC equipment programs and systems costs.

) Purpose i

The purpose of this Appendix F is to describe and document
these computer models and to present sample life cycle cost calculations
using the models. The automated models primarily concentrate on O&S costs;
however, complete life cycle costs are computed by using as inputs point
estimates for R&D, Production and equipment unit production costs. i

-

This Appendix has been revised to update and correct some of
the factors and CER's contained in the TRI-TAC LCC Model programs presented
in earlier issues of Appendix F. More importantly, some new features in the
FORTRAN version have been added which assist in formatting the estimates in
a manner suitable for CAIG/DSARC presentations.

4/ Joint Tactical Communications Office, Cost Effectivencss Program Plan,
Vol III, Life Cycle Costing, TTO-ORT-032-78C-V3, April 1978.
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In addition, this revision includes a revised FORTRAN IV

rogram User's Guide (Annex I to this Appendix) . 'he revised FORTRAN 1V
rogram incorporates the Appendix D, Military Personnel and Training
sts as part of it's costing methodology and uses the TRI-TAC Life

le Cost Element Structures from Vol ITI for formatting it's output
StS. 4

The computer models, in various programmed versions, have
been used on several specific planning and trade-off problems for the
'RI-TAC Programs. These models are generally applicable to any communi-
cations equipment trade-off study or design optimization. In fact, they
have found application by some Services for equipment programs outside
of TRI-TAC.

It hould !} noted that several cost factors are stored in the

and any other inputs can be easily
sensitivity analyses.

oK. rganization of Document
¥ his Appendix 1s divided into three sections. Section 1
o
rovides tl basic purpose and organization of the document.

Section 2 presents the basic TRI-TAC LCC Model (LCCM) with
= the program as written for a Hewlett-Packard, HP-9821A.

Section 3 provides an expanded version of the LCCM program
written for the Hewlett-Packard, HP-9821A. This version allows for
wcceptance of multiple input data at the Line Replaceable Unit (LRU) level
tor most of the CER's, New CER's are included for calculating Software
upport Costs, Modification Costs, Replacement of Common Support Equip-
nent Costs, and Technical Data Support Costs.

Annex I is the "TRI-TAC Life Cycle Cost Model, Program User's
Annex I gives the instructions for operating the LCCM using a

muide."”

azeltine 2000 as a remote terminal in the B5500 Time Sharing System.
Although this version of the TRI-TAC LCCM has been written for use with
the Burroughs Time Sharing System, with only slight modification the
program can be run on any system utilizing a FORTRAN 1V Compiler.

‘_,'—ibhl, Appendix D, Military Personnel and Training Costs, TTO-ORT-032-
TOA=V=APD, October 1 176 .
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2.0 '1;)_!32 BASIC TRI-TAC LOCM
- K | Cost and Data Elements

Life Cycle Costs, as used for planning and analysis of TRI-TAC

equipment programs, comprises Research and Development (R&D) x, Production
Costs, and Operating and Support Costs. These broad categories and sub-
elements are listed and defined in Vol III. CER's and input data require-
ments are also provided in Vol 1II, especially for many of the elements in
the Operating and Support Costs Category.

The major categories and sub-elements have beon detailed to

t«
the extent necessary to provide cost analysts and decision makers oppor
tunities to gain insight into significant relationships Most

M

important ot

these are relationships of equipment and system designs and the consequence:

Or impacts on recurring and non-recurring cost elements ot alternative
choices or plans concerning these designs. Senstitivity analvses for
ranges of possible alternative changes can now be explored more expedi-
tiously.

Tables 1 to 3 provide listinas of all of the cost elements
from a total Life Cycle Cost Model point of view. These lists include the
register location of that element for the Hewlett-Packard calculator. The
same "R" coding is used in the equations, sample calculations and
listings that follow. Table 1 presents data constants. Tal
data inputs, and Table 3 presents cost data outputs.

Proar am

e 2 presents

Cost analysts should note that cost elements associated with

R&D and Production, including the basic Unit Procurement estimate, are
throughputs. Detailed CER'S using engineering parameters tor these types
of elements will be included as soon as Services/Agencies and thei:
Program Offices of TRI-TAC equipment can assist in their preparation and
release. Attention has been focused on 088 elements bocause of interest
in the cost implications of alternative deployment and 118 schomes fon
total networks of equipment.

T Also called RDTSE,




p. 'ABLE ]
‘ A . _A_-\_'._.’.__\.'.f\'\ﬂ'-".‘l N ‘
FOR THI -:‘:‘_’ET’ECET’“ 4
A
R1. Operating Hrs (2920 hrs/yr)
R2. Depot Overhaul Rate (.20)
R3. fransportation Cost Factor ($.50/1b)
R4, Support Equipment Maintenance Factor (.10)
RS. Repair Material Cost Factor (.05)
Ré. Years of Operation (10)
R7. Holding Inventory Factor (.03)
R8. Power Cost (0.04 $/kwh)
RoO. 'ransportation Cost Factor (.05)
R63. Dist. A. (Org. to Int, Level) (25 mi)
Ro4d . Dist. B. {(Int. to Depot Level) (3000 mi)
RE5. ransportation Factor A. (.001 $/1b/mi)
. - Fransportation Factor B. (.0001 $/1b/mi)
Non-recurring Investment Cost Factor (.40)

Available Manhours per year (1656 hrs)

NOTE: Registers A, B, C, X, ¥, and 2 are used in the
computer and in this Appendix for intermediate
calculations where required.

£ o .




IABLE

4
FOR THE BASIC -TAC _LCCM
RI. Equipment Quantity (#)
R10. No. Operators/equipment (#)
REL. perator Cost (5/hr)
RL2. No. of new FSN (#)
R13. Equipment Weight (1bs)
' R1<4, Avg Replacement Assembly (LRU) Cost
RIS MTTR (Org Level) (hrs)
R16. MTBF (hrs) 1
R17., LRU MTTR (Int or Depot Level) (hrs
R18. Unit Production Cost Est 3)
R19. Quantity Used for UPC Est (#)
R20. Learning Curve Slope (
R2Y.. Power Rating (kw) &
22. Preventative Maintenance (hr/yr)
1 4 R24. Material No. 1 Consumption Rate (units/yr/equip) 4
1 R25. Material No. 1 Cost ($/unit)
R26. Org Level Maintenance Personnel Cost ($/hr)
R27. Discard Rate (decimal)
R28. Int Level Maintenance Personnel Cost (35/hr)
R50. Operational Facilities ($)
RSL < Equipment leaseholds ($)
R52. Other Operating Costs (%)
R53. Maintenance Facilities (%) )
R54. Contractor Services (§)
! R55. Supply Facilities (§)
: R56. Other Logistic Support Costs ($)
RS 7. No. Depot Overhaul Personnel (#)
R6Lk = WT of Avg LRU (1lbs)
R62. WT of Repair Parts (1lbs)
R71L. P2 (% of all failed LRU's to be repaired/discarded {
at Int level) (expressed as a decimal) F
R72. P3 (% of all failed LRU's to be repaired/discarded
at Depot level) (expressed as a decimal) 4
R75. Depot Personnel ($/hr) i i
R77. Equipment Code ¢
R78. Iteration Number (for subseguent runs) :
\
L R200. R&D Estimate
R312. Peculiar Support Equipment Costs ($)
R321. Other Non-recurring Production Costs ($)
R331. Common Support Equipment Costs ($)

R343 dther Recurring Production Costs ($)




COST DATA QUTPUT

! FOR THE PASIC TRI-TAC LCCM

¥ inventory Management Cost ($)

R30., Operations & Logistic Support Total ()
R3L. Operations Cost ($ K)

R32. Logistic Support Cost ($ K)

R33. Energy Consumption Cost (%)

R34. Material Consumption Cost Total (§)
Total Maintenance Personnel Cost (§)

s Orag Maintenance Personnel Cost (S5)
Int Maintenance Personnel (LRU Repair) Cost (%) ]
Depot Maintenance Personnel (Depot Overhaul) Cost (9)
R39. Support Equipment Maintenance Cost (5)
R40. Spare Parts & Repair Material (%)
R41. perator Personnel Costs (§)
R42. Supply Personnel Cost (§) |
! ntory Adninistration Cost (%)
tEat o at (5)
L Ve st (5 K)
Nt roduction Cost Caleulated (%)
I ntory Holding Cost (§)
R70. Il o failed LRU's discarded at Org. Level)

(expressed as a decimal)
R73 P21 (% failed LRU's discarded at Int. Level)
(expressed as a decimal)
R74 . P22 (% failed LRU's repaired at Int. Level) i
(expressed as a decimal)

R300. Total Production Cost (§ K)
R301. Production Non-recurring (§ K)
R334. Inventory Management (5)

R3236, Production Recurring ($ K)
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{ 3
LCC MODEL EQUATIONS
2.2 General
This section presents all of the equations used in the program
Each equation is shown as it was proarammed using the coding format shown
in Tables 1 through 3. An explanation and/or paragraph number trom
Volume III, Appendix A, is referenced for each equation so that analysts
can obtain additicnal background information on the derivation ot these
equations.
2.2.2 Energy Consumption Cost (para 311)
R33 Ry X Ry X Rg x Rg {
2.2:3 Material Consumption (para 312)
R34 = R24 x R25
{
2.2.4 Operator Personnel (para 313 Alternatce)
R41 = RI1l x R10 x R9 x Rl
C o AR Maintenance Personnel Cost (para 321.1)
R35 = R36 + R37 + R38
'
1
where, —/ Rl % RIS
R36 = R22 +# RLE X R26 x RO b
and R1 x R9 ' :
R37 = N X 1 « R27 X R17 % 1§ para 321.12)
R1G
and ¢
R38 = RS57 x R75 x R9OO (para 321.13)
{
2.2.6 Support Equipment Maintenance (pava 30103 '
i
R39 R4 X Q\'H.‘ 4 RL‘\) |
2.2.7 Supply Personnel (para 322.1)

R42 = 0.03 (R}h 4 R,¥7)

Jlf there are no scheduled Preventive Maintenance (R2D) then RIe, Moan
Time=Botween=Failures (MTBEF) can be interproted as Mean=Time-RBetween
Maintenance (MTBM) .

F=7




Replenishment Spares and Repair Material

(para 322.2] Altornate)

oo [Rux R xoma xowe | R x RO x (-R27) x RI4 xRS
RA( R1C R16

Inventory Administration Cost (para 322.3)

4
R40
R43 = 2: R12; x ¥; + |R7 x (.15 x RO x R49 - ~3
i=1
Yy E Annual Recurring Cost
1
Rl2;: = No of New FSN items in the Sl cateqory

The first term of the above cquation is the Inventory Manage-
ment Cost calcuation (R23) and the second term is the Holding Inventory

E Y ot calculation (R68). The portion in the parenthesis of the second term
lculates the average annual value-of the spares in storage. (Introduction

ts are accounted for in para 212.18.)

2 10 Transportation Cost (patra 322.5% and Appendix E)
Transportation Cost (j t

The analyst has a choice of (a) para 322.5 cost formula or

formula shown in Appendix E.
Note: Alternate cost equation (para 32:.5) was not
proagrammed.
(a) Ra4 R g R1L3 (para 322.5)

(b) 1 R® % R61 % :}%? X \:l(RTO + 2R71 + 2R72) x R63 x R(ss\

+ R64 x ROE6 X [ R70 + R71 \ — a1

TS

Production Recurring (para 220)

e

3

R336 = R49 x R9 + R343

t.2.12 Production Non-Recurring (para 210)

R301 = R67 x R336 + R334 + R331 + R312 + R320
|
|
|

F-8

:
|

RG2 X Rjﬂ>* R73 4 3R73]l




2.2,13 Unit Production Cost (Volume 111, para 5.3) l/

log R20/100 g
B = —-(-L~—»~_(-l~-— = Learning curve slope expressed as
log 2 5 win il .
exponent to learning curve equation

% R19  (1+B)

X = e hanail —‘/H 3

1 R Unit nmumber that
{(Rlﬂ o o.s)1+“-(1—n.ﬂ)l'“] "ale

costs RI1IR

R1R
-—(v\j.lv)_‘-* lst Unit Cost

IR TSR, S 21
= (RO + 0.“)“B

(”p,;yl'i‘J~l/l‘ Unit number that

costs R4V

R

~ R49 = (C (X;v_) Average unit cost for total buy

2.2.14 R&D

R&D is a point estimate made by the analyst

o o L. Summation Formulas

Operations R31 - (R33 + R34 + R41 + RS0 4 R51 + R52) R6

Logistic R32 = (R35 + R39 R40 + R42 + R43 + R44 +
Support R53 # R34 4+ RSO # R56) R6

-

Operations &
Logistics
Support R30 = R3L # R32

R301 + R330C + R347

fl

Production R300

R200 + R300 + R30

"

LCC R48

-lJSee also, "The Experience Curve Tables," U. S. Army Missile Command,
Redstone Arsenal, Alabama, September 1962,

)
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Frogram Operation

This section presents a detailed listing of the steps required
run the program on a HP-9821A Calculator (See Figure F-2.1). 1t should
noted that after the initial baseline run is made, the operator can

asily change any of the input data and rerun the program. These additional
runs, using whatever new inputs are required to reflect different equipment
iosi1gn features or operational assumptions, could assist in performing
useful trade-off analysis or sensitivity analysis.

F=10




STEP DISPLAY
| If

3. EQU QUAN, NO. OPRS, OPR COST,
EQU WT, AVG LRU COST, ORG

g s MI'TR, EQU MTBF, INT MTTR,

BASE UPC, UPC QUAN, SLOPE,

EQU PWR, PM HR, MATL RATE,

MATL COST, ORG PERS COST,

INT PERS COST, DISCARD RATE,

DEPOT PERS COST, NC DEPOT

PERS, EQU CODE, ITERATION NO.

4. OTHER ESTIMATES

120,000 > R321
120,000, 00

FIGURE F-2.1

INSTRUCTIONS

Press ERASE
LDF (X)
EXECUTE

Press END
RUN PROGRAM

Machine automatically loads programmed '
cost factors in appropriate Registors.

Enter values for RY9 thru R28 (Excluding
R12 and R23) and R7?5, R57, R7?, and
R78.

See Table 2.

Press RUN PROGRAM for cach value
entered.

The machine is at a stop.
Enter desired point estimates in the
categories printed on the tape using
the tollowing procedure:

Enter Estimate into desired Register
number followed by an EXECUTE
command, for examploe:

120,000 = R{ )} 321
EXECUTE

Repeat this procedure for each point
estimate.  When all desired values
have beon m\h\rm(, press RUN PROGRAM
to proceed.

NOTE: TIf no point estimate is entercd

in a given register, the program
assumes a zero for its value.

F-11




TEP

DISPLAY

FSN O=-5K

FSN SK-50K
FSN 50K-500K
FSN>500K

7]

TRANS EQU 1 OR 27

LRU WT, PART WT,
]\.\ 4 I\ ‘

STOP

FIGURE

P=2.1]

OPERATOR PROCEDURES

(Cont 'd)

INSTRUCTIONS

Enter the number of new FSN's in this
dollar range then,
Press RUN PROGRAM

Repeat this procedure for each range
of values

Enter Equation No. Desired, Then,
Press RUN PROGRAM

Equation 1 calculates Transportation
costs as shown in para 2.2.10(A).
Program then jumps to Line 35 and
continues to execute all the remaining
lines of the program.

BEquation 2 calculates Transportation
costs using Transportation model
cquation shown in Appendix E to
Volume 11T of the Cost-Effectiveness

Program Plan. Program goes to Line 31.

If Equation 2 (Step 6 above) 1s used,

enter values as required.

Press RUN PROGRAM for each value
entered.

The machine has calculated and printed
all LCC values and is at a stop. The
operator can take one of these actions:

$s e Qo additional runs are desired,
press

REWIND

EXECUTE
The tape cassette can then be with-
drawn from the machine.




FIGURE F=-2.1

OPERATOR PROCEDURES

“T(Cont 'd)

STEP DISPLAY INSTRUCTTIONS
.

8. b. Perform trade-off or sensitivity

Cont 'd analysis by entering new values in any
register by the following procedure:

XX = RX value xx *+ Register R (x)
XX.00 EXECUTE
5 4 . :

This may be repeated as many times as

desired. To continue the program,
enter the next 1teration number into
R78 and press RUN PROGRAM.

The machine will go to Program Line 14
and execute the program.

. If a duplicate tape is desired,
Press RUN PROCRAM.

The machine wiil go to Program Line 14
and execute the program




his section presents the basic Hewlett-FPackard computer pro-=

um for the TRI-TAC Life Cycle Cost Program (see Figure F-=2.2)

i Lines

{ 1 enter preprogrammed cost factors into the appropriate registers,

nes 2 through 8 are enter instructions which allow the operator to enter
lita into the machine. Lines 9 through 13 are print statements which iden-
tify for the operator, the particular register where "other" data may be
entered. Lines 14 through 16 are the learning curve equations. The equa-
tions for the life cycle costs are contained in Lines 17 through dd. All
omputer operations are automatic except for entering FSN data (Lines 25

28) and the transportation equation (Lines 30 to 34). When entering FSN
a, the machine will automatically go to subroutine "A" in Line 52 and

| Wi return.  Line 30 allows the operator to choose one of two equations

alculate transportation costs.

In Bgquation 1, transportation is calculated using a transporta-
ost factor and total egquipment weight. Equation 2, is sensitive to
tht, distance and logistic support concept. It is fully discussed in

\ppendix E to Volume [II, Life Cycle Costindg.

3 Ll
45 to 4% ax the instructions to printout the contents
E JLISCRrSs. X It 1 contains a stop instruction. During this stop
: lata may b hanged, as reguired, for trade-off or sensitivity
i—f vstia. By pressing RUN PROGRAM, the machine will cycle back to Line 14,

F=14
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PROGRAM LISTING FOR LCC MODEL

o

FET "UFS FARACLTS=
RSQ"« "ERL LESHLD
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SHRE2"E

EEL
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RS e O TR
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2.8 Sample 1.CC Estimate

2.5.1 General

The computer model has been used to estimate the Life Cycle
Cost of several communications equipment items. This section presents one
of these estimates made for the Tactical Digital Facsimile equipment which
1s one of the 19 TRI-TAC equipment programs and is assigned to the Navy.
his sample 1is included not only to aid in the understanding of the opera-
tion of the computer program but to show the data inputs required and an
example of the various outputs that are obtained. A copy of the actual
computer print-out tape is shown in Figure F-2.3.

The following cost factors and assumptions are made for the
factical Digital Facsimile equipment. It should be noted that the majority
of these assumptions/factors can be used for most tactical communications
equipment and, therefore, they have been programsed -isnto the computer model.

a. Operating hours per year is 2920 hrs/yr (R1)

/

b. Depot Overhaul Rate if 20% (R2) _—
¢. Transportation Fa;;br 18 $.50/71b (R3)

d. Support Equipment Maintenance Factor is 10% (R4)

€. Repair Material Cost Factor is 5% (R5) -4
f. Years of Operation are 10 (R6)

g. Holding Inventory Factor is 3% (R7)

h. Power Cost is $0.04 per kwh (R8)

i. Transportation Cost Factor is 5% (R60) :

j. Distance from Organization to Intermediate !
Maintenance Level is 25 mi (R63)

~ '
’
k. Distance from Intermediate to Depot Maintenance i
Level is 3,000 mi (R64) i
1. Transportation Factors of $.001/1b/mi for short ]
distances (R65) and $0.0001 §$/1b/mi for long
distances (RE6)
m. Non-recurring Investment Factor is 40% (R67)
n. Available Manhours per Year is 1656 hrs (R90) !
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t Data

following are the input data used for the Facsimile

Equipment quantity to be procured in 1000 units (R9).
Number of operators/equipment is 1/32 (R10)
(one man, 15 min/day) (this included for illustration
purposes only) .

st of operator is $9.00 per hour (R11).

Facsimile equipment weight is 80 lbs (R13).

Average assembly or replacement module cost for this
equipment is $300 (R14).

Mean Time to Repair (MTTR) this equipment at Crganizational
Level is 15 min (.25 hr) (R1S).

Mean Time Between Failures (MTBF) is 2,500 hrs (R16).

Mean Time To Repair (MTTR) the average replacement
module is one hour (R17).

The unit production cost is estimated at $9,500 per
unit (R18) for the first 500 units (R19).

.85 learning curve slope (R20) is considered applicable
for this equipment,

Equipment has a power rating of 400 watts (.4 kw) (R21).

Preventive maintenance time required for this equipment
is 20 hrs/yr (R22).

It is estimated that each equipment will use an average

of 10,000 (R24) sheets of paper per year at $0.05 (R25)
)

per sheet.

The average cost for maintenance personnel is §8.50 per

hour (R26) at Orgnization Level and $9.00 per hour (R28)

at Intermediate Level. §

It is assumed that 15% (R27) of the failed parts/modules
will be discarded/scraped.

Depot personnel cost is $16.00 per hr (R75, number of
Depot personnel is 3 (R57).

F=18




1. For bookkeeping purposes, the equipment 1§ given a coc

number 4.01 (R77) and an iteration number l (R

r. The Research and Development Costs for this equipment
are assumed to be $4 million (R200).

)

s. Peculiar Support Equipment $20,000 (R312), Common

'
Support Equipment $20,000 (R331).

t. Other Non-recurring Production Costs (R320) are

estimated at $120,000.

u. Facsimile equipment will require the supply system to

introduce 50 new FSN's values less than $5,000 and 3 ‘
's valued between 355,000 and $§50, 'otal numbet

new FSN's is 53 (Rl2).

v. The average weight of packaged LRU's (line replaceal
units) and repair parts is estimated to be 8 lbs (Rol)

N

and 2 1lbs (R62) respectively.

w. P2 (R71) and P3 (R72) are estimated to be 0.05 and .93
respectively.

2.5.4 Cost Element Outputs

A detailed breakdown of costs are available to the analyst as

T
<
a result of intermediate level cost computations in the life cycle cost
program. The specific results for the Tactical Digital Facsimile example
are as follows: - i
a. Unit Production Cost (R49) is $8,089,

= 1,

b. Energy Consumption Cost (R33) is $46,720 per year.

¢. Material Consumption Cost (R34) is $500,000 per year. .
13
d. )perating Fersonnel Cost (R41( is $821,250 per year.
€. Maintenance Personnel Cost (R35) is §26Q,905 per year. p. : i
¢ !
l. At Organization Level (R36), $172,482. i
'
. At Intermediate Level (LRU Repair) (R37), $8,935. 1

3« At Depot Level (Depot overhaul) (R38), $79,488.

f. Support Equipment Maintenance Cost (R39) is §4,000
per year.

a. Supply Personnel Cost (R42) is §5,433 per vear. j




m.

tnvent

Invent

Invent
year .

Transportation Cost (R4d) is $5,792 per vear,

Production Non=recurring Costs (R301) are 53,412K.

Produg

parat

Liog st

11 Cost

‘tion Recurring Costs (R336) are $8,089K.

[ T ey

Parts and Repair Material yat. (R4 is 967 ,4

ory Management Cost (R23) ia 12,778 per year.

ory Holding Cost (RGB) is $35,388 per vear.

ory Administrative Cost (R43) is S48, 165 per :

iona Cogts (R31) are $13,G80K.

o8 Costs (R32) arse $3,918K.

Output &

ife Cyvecle Cost figures computed by the comwputeay

Life Cyele Cont (R4A®) , $33.098M,

Research and Deve lopment Cost (R200),
L0000 million.

Production Cost (R3QQ) ., $11.5 million.

Operations and Logistics Costs (R 30} ;
$17.597 million.
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3.0 EXPANDED TRI-TAC LCCM

Mhe expanded TRI-TAC LCCM was also written tor a Hewlett-
Packard HP=-9821A, programmable calculator, which has approximately 935
storage capacity, a cassette tape unit capable of manipulating
a Mathematics Read-Only-Memory (ROM) and a User
ROM. The UDF allows programming of the sub-

registers of
both programs and data,
Detfinable Function (UDF)
routine in unassigned variables.

rhis version of the TRI-TAC LCCM takes the basic TRI-TAC LCCM
of Section 2 and expands its capabilities. This was accomplished by re-
structuring the basic LCCM into an executive program which calls forth,
the various CER's which have been programmed as sub- )
CER's are

L

a sequencial manner,
routines. This method allows an increased flexibility in that the
now structured to allow the user of the model to input more extensive data

(i.e., the CER for spares will now have the capability to accept data on

individual LRU's and calculate LCC based on that data. The basic LCCM does |

not have the capability of accepting multiple data at the LRU level.

Yk Cost and Data Elements
, 3 1 General

All of the cost and data elements used in this program are
listed and defined in Volume ITI. The data elements have been coded in
the same manner as in Section 2 for mathematical manipulation and pro-
gramming purposes. Tables 4 to ¢ provide a listing of all the elements
used, and include the register location of that element in the calculator. i
This same "R" coding is also used in the equations, program listing, and

sample LCC estimates that follow in Sections 3.2, 3.4, and 3.5.

| o
r
~ | E

F=23




i

TABLE 4
DATA CONSTANTS/ASSUMPTIONS |
FOR THE EXPANDED LCC MODEL 5

R1. Operating Hrs (2920 hrs/yr) =

R2. Depot Overhaul Rate (20%) ,

R3. Transportation Cost Factor ($.50/1b) |

R4, Support Equipment Maintenance Factor (.10)

RS. Repair Material Cost Factor (.05)

Rb. Years of Operation (10)

RY . Holding Inventory Factor (.03)

RS, Power Cost (0.04 §/kwh)

RO, Transportation Cost Factor (.05) :

R63. Dist. A. (Org. to Int. Level)(25 ml)

Rb4 ., Dist. B. (Int. to Depot Level) (3000 mi)

ROS, Iransportation Factor A. (.001 $/1b/mi)

Rob . [ransportation Factor B. (.0001 $§/1b/mi)

R67. Non-recurring Investment Cost Factor (.40)

4

RE0. Inventorv Replenishment Cost Factor (.05)

R90. Available Manhours per vear (1656 hrs)

4

R107. Moditication Factor (.005)

R108. Replenishment Factor (.07) o
|
|
|
|
|
|
|
|

o '
.
i
|
|
F=24 {
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RS.

R10.
RLE
R12.
R13.
Rl4.
RIS,
R16.
R17.
L8,
R19.
R20.
R2L.
R22'
R24.
R25.
R26.
REZ
R28.
R29.
R46.
R47.
R50.
R51L.
Ry
R53.
R54.
R55.
R56.
R57.
R61.
Rb2.
R71.

R75.
R76.
R77.
R78.
R79.

TABLE 5

DATA INPUTS

FOR THE EXPANDED 1.CC MODEL

Equipment Quantity (#)

Avg. No. Operators/equipment (#)

Avg. Operator Cost (S/hr)

No. of new FSN (#)

Equipment Weight (lbs)

Ave. Replacement Assembly (LRU) Cost (S)

Avg. MTTR (Org Level) (hrs)

Avg. MTBF (hrs)

Avg. MITR (Int Level) (hrs)

Unit Production Cost Est (%)

Quantity Used tor UPC Est (#)

Learning Curve Slope (%)

Avg. Power Rating (kw)

Avg. Preventative Maintenance (hr/yr)

Avg. Material Consumption Rate (units/vr/equip)

Avg. Material Cost ($/unit)

Org Level Maintenance Pers Costs ($/hr)

Discard Rate (decimal)

Int Level Maintenance Personnel Cost (S$/hr)

Tech. Data Management Costs ($/page)

Avg. MTTR (Depot Level) (hrs)

No. Pages in Set of Tech. Data (pages)

Operational Facilities (%)

Equipment leaseholds ($§)

Other Operating Costs (S)

Maintenance Facilities (8)

Contractor Services (%)

Supply Facilities ($)

Other Logistic Support Costs (

No. Depot Cverhaul Personnel (

Avg. WT of LRU (1lbs)

Avg. WT of Repair Parts (lbs)

P2 (% of all failed LRU's to be repaired/discarded
at Int level) (expressed as a decimal)

P3 (% of all failed LRU's to be repaire d/discarded
at Depot level) (expressed as a decimal)

Depot Personnel ($/hr)

Support Equipment Area (tt2/yr)

Equipment Code

[teration Number (for subsequent runs)(#)

Avg. Depot Level Repair Rate (%)

$)
£




R8O .
R89.

R92.

R109,

RI1O.

FABLE 5

DATA INPUTS
. EXPANDED LCC MODEI
(cont'd)

FOR Tl

Floor Area Cost ($/yr)
§
Maint Work Area (ft</yr)
Maint of Software Center ($/yr)

No. Software Personnel (#)
\ve. Software Personnel Costs (§/hr)

1at e L

penliar Support Equipment Costs (%)
Other Non=recurring Production Costs ($)
Common Support Equipment Costs (9)
Ot her Recurring Production Costs ($)




TABLE ©

COST DATA OUTPUT |
FOR THE EXPANDED LCC MODEL !
R23. Inventory Management Cost ()
R30. Operations & Logistic Support Total (%)
R31. Operations Cost ($ K)
R32. Logistic Support Cost ($ K)
R33. Energy Consumption Cost ($)
R34. Material Consumption Cost Total ($)
R35. Total Maintenance Persounel Cost (9)
R36. Org Maintenance Personnel Cost (§)
R37. Int Maintenance Personnel (LRU Repair) Cost (3)
R38. Depot Maintenance Personnel (Depot Overhaul) Cost (S)
R39. Support Equipment Maintenance Cost ($)
R40. Spare Parts & Repair Material ($)
N R41. Operator Personnel Costs ($)
R42. Supply Personnel Cost ($)
R43. Inventory Administration Cost ($)
R44. Transportation Cost (8)
R48. Total Life Cycle Cost (S K)
R49. Unit Production Cost Calculated (%)
R68. Inventory Holding Cost (%)
R69. Depot LRU Repair Costs (3)
R70. Pl (% failed LRU's discarded at Org. level)
(expressed as a decimal)
R73. P21 (% failed LRU's discarded at Int. Level)
(expressed as a decimal)
R74. P22 (% failed LRU's repaired at Int. Level)
(expressed as a decimal)
R81. Org Level Spares (%)
R82. Int/Depot Level Spares (8)
R83. Repair Material (§)
R84. Maintenance Costs ($)
R85. Supply Costs ($)
R87. Software Support Costs ($)
ROIL. Software Personnel Costs (9S)
R93. Org Supply Personnel Costs ($)
R94 . Int Supply Personnel Costs ($)
R9S. Depot Supply Personnel Costs ($)
R97. Modification Costs ($)
b RO98. Replacement Common Support Equipment (35)
| RI9. Personnel Training & Support Costs ()
{

F=27
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TABLE 6
COST DATA OUTPUT
FOR THEL EXPANDED LCC MODEL
{Cont td)
R101. Replacement Training Costs ($)
R102. Health Care Costs ($)
R103. Personnel Activities (PCS) Costs ($)
R104. Personnel Support Costs ($)
R105. Base Operating Support Costs )
R106. Depot Overhaul Transportation Costs ($)
.
L RADG total Production Costs €s)
CIOL Production Non-recurring Costs (3)
R336. Production Recurring Costs (%)
‘v .
|
|
|
|
|
t
»
P28
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3.2 LCC Model Equations
32220 General

This section presents all of the equations used in the expanded
version of the LCC Model. The equations presented here are similar to those
LCC Model equations in Section 2.2. An explanation and/or paragraph numbe:
from Vol III, Appendix B, is referenced to give background information on
the derivation of that equation. The P-numbers used within the following
sub-routines represent unassigned variables. Values for the variables are
either transferred from the executive program or are entered by the opera-
tor from the keyboard.

n [ I Energy Consumption Cost (para 311)
(Sub-routine "FB")

P4
R33 = ¥ Pl P2 P5 P6
0
where: Pl = Equipment Operating Hours (hrs) (R1)
P2 = Electrical Power Cost ($/kwh) (R8S)
P4 = Number of different LRU or Equipment (#)
PS5 = Quantity of LRU or equipment (#) (R9)
P6 = Power Rating of LRU or Eguipment (kw) (R21)
3.2.3 Materials Consumption Cost (para 312)

(Sub-routine "FC")

P2
RM = ¥ PLP3P4
0
where : Pl = Equipment Quantity (#) (R9)
P2 = Number of Special Materials (#)
P3 = Material Consumption Rate (units/yr/equip) (R24)
P4 = Material Cost (§/unit) (R25)
3.2.4 Operator Personnel Cost (para 313)

(Sub-routine "¥FD")

PS
R4l = ¥ p1op2P3PLO
0
where: Pl = Equipment Quantity (#) (R9)
P2 = Equipment Operating Hours (hrs) (R1)
P3 = Number of Operator/Equipment (#) (R10)
P5 = Number of Different Types Operator Porsonnel (#)

P10 = Cost of Operator ($/hr) (R11)

F-29




O Software Support Cost (para 316)
(Sub-routine “FE")
RO | Pl P2 P3 ]
and,
RS P91 + P4
|
where: Pl Number of Personnel Assigned to Software Center (#) (R109) |
P2 = Average Cost of Personnel ($/hr) (R110)
P3 = Annual Manhours (hrs/yr) (R90)
P4 = Maintenance of Software Center (S$/vr) (R92)
‘ Summat ion of Operations Cost (para 310)
LB A SO IR ‘
Ril R33 + R34 + R4l + R50 + R51 + R52 + R87
where 3, R34, and R4l are as defined previously
R50 Operational Facilities Cost (§)
K51 = Equipment Leaseholds Cost (%)
. RS2 Other Operating Cost S
Ry Software Support Cost ($)
t R50, R and RS are contained in (Sub-=routine "“FF")

rgantizational Maintenance Personnel Cost (para 321.11)
{Sub-routine "GA")
P
1 tl PG
R36 =~ E Pa 4 — P2 P3
| S
O
whe Pl Operating Hours (hrs) (R1)
b Equipment Quantity (#) (R9)
r3 Organizat ional Persconnel Cost (S/hr) (R26)
P4 = Number of LRU's per Equipment (#)
PS5 Preventative Maintenance LRU or Equip (hr/vr) (R22)
bo Organizational MTTR for LRU or Equip (hr) (R15)
P7 LRU or Equipment MTRF (hrs) -
Intermediate Maintenance Personnel Cost (para 321.10)
(Sub=routine "GB")
‘\?
| . \ 3 o
R37 Z Pl P2 P4 PS5 —
P3
Q0
J1f PS5 equal zero, then P7 MTBF can be equated to MTBM




where: Pl = Operating Hours (hr) (R1)

P2 = Equipment Quantity (#) (R9)

P3 = LRU or Equipment MTBF (hr)

P4 = LRU or Equipment MTTR (hr) (R17)

PS = Intermediate Personnel Cost ($/hr) (R28)

P6 = Intermediate Maintenance Repair Rate (%) (R74)
P7 = Number of Different LRU or Equipment (#)

to be Repaired at the Intermediate Level

3.2.9 Depot Maintenance Personnel (Scheduled Overhaul) Cost (para 321.13)
(Sub-routina "GC")

R38 = Pl P2 P3
where: P2 = No. Depot Personnel (#)(R57)
P3 = Depot Personnel Cost ($/hr) (R75)
Pl = Annual Depot Manhours (hrs/yr /man) (R90)
3:2:10 Depot Maintenance Personnel (LRU) Cost (para 321.14)
k (Sub-routine "GD")
P7
N 5 e
R69 = 5: Pl P2 P4 PS5 3
0
where: Pl = Operating Hours (hr) (R1)
P2 = Equipment Quantity (#) (R9)
P3 = LRU MTBF (hr)
P4 = Depot MTTR (hr) (R46)
PS5 = Depot Personnel Cost ($/hr) (R75)
P6 = Depot Repair Rate (%) (R79)
P7 = Number of LRU's per Equipment (#) i
to be Repaired at the Depot Level g
3:d0% Summation of Maintenance Personnel Cost (para 321.1) E ; v
R3& = R36 + R37 + R38 + REY .
3 where : R36, R37, R38, and R69 are as previously defined.
|
r
E 3.2.12 Maintenance Facilities Cost (para 321.2)
i (Sub-routine "GE")
9 EQUATION ONE:
RS3 = P12
where: P12 = Maintenance Facilities Cost ($/yr) (R53)

F-31 e




\ "
ATITN TW
Pl b Pa S
vhere:, P13 Maintenance Work Area (ft=/vr) (R89)
Pd = Support Equipment Area (ft</yr) (R76)
PS> = Cost of Floor Space ($/ft+/yr) (R86) ,
e R Support Equipment Maintenance Cost (para 321.3)
(Gub=-routine “GE")
EQUATION ONE:
R39
where: 7 Support Eguipment Maintenance Cost S) (R39
¢ tl-}.}\! qu ¢ oena ( (R39)
EQUATION TWO: i
RY 1 P
where: Pl : Support Equipment Mainte e Factor (%) (R4)
A ¢ cost Liar upHort Eauipn E (S)(R312)
e} ( &0 IURPOY Paulnm e ‘\\‘ YN
- Jod 14 Contractor Services Cost (para 321.4)
R S4 P10
where: P10 = Contractor Services ($/yr) (R54)
Jo2elS Summation of Maintenance Cost (para 3.1)
R\l R35 + R53 + R39 4 R54
where: R35, R53, R39, and R54 are as previously defined. '
13
w16 Personnel Cost (para 322.11)
'
.
2 ol 3 i ;
-
where: Pl Organizatiocnal Maintenance Personnel Cost (R36)
|
F
» Jsd =l 7 Intermediate Supply Personnel Cost (para 322.12)
i (Sub=routine "Gr")
P4 = .03 P2
where: P2 = Intermediate Maintenance Personnel Cost (R37)




i 3.4.18 Summation of Supply Personnel Cost (para 322.1)
R42 = P3 + P4q
where: P3 and P4 are as previously defined.
i
Note: Depot Supply Personnel Cost is included in
overhead of para 321.13 and 321.14.
3.2:19 Sustaining Investments (para 322.2)

(Sub-r

; where: R40
3 R97
RO8

3-2.19.1 Replen

outine "GG")
RS8 = R40 + R97 + R98
= Replenishment Spares & Repair Material

= Modifications
= Replacement Common Support Equipment

ishment Spares (para 322.21)

EQUATION ONE:

where: Pl =
P2 =
P3 =

EQUATION TWO:

o L N O s o (T

(Sub-routine "GG")

R40 = Pl P2 P3
Equipment Quantity (#) (R9)

Inventory Replenishment Cost Factor (RS0)
Unit Production Cost Calculated ($) (R49)

57y 22

is comprised of 322.211, 322.212 and 322.13

zational Maintenance Spares Cost (para 322.211)

where: Pl 8
P4 =

P6 =
P15 =

P15
PG
R81 = Z Pl P4 5o
0

Equipment Quantity (&) (R9)
Operating Hours (hrs) (R1)
MTBF of Discarded LRU's (hr)

Cost of Discarded LRU's ($)

Number of LRU's discarded at Organization (#)




where : = Equipment Quantit y (#) (R9)
Operating Hours (hr) (R1)
Repairable LRU MTBF (hr)
Repairable LRU Cost ($)
Discard Rate (%) (R27)
Number of LRU's which are Repairable (#)

Repair Material Cost (para 322.213)

R& 3

where :

LRU/Equipment Repair Rate (%

Repair Material Rate (%) (RS)

Modifications (para
RO
where: Equipment Quantity (#) (R9)
Unit Production Cost Calculated (R49)
Modification Factor (R107)
(para
ROH P6 P7

o T

where : cost of Common Support }-‘,‘E“il\mp“: (RIZT)
Replenishment PFactor (R108)

then, R58 = R40 + R97 + R98

where : R40, R97, and R98 are as previously defined.
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l
32 2h Inventory Administration Cost (para 322.3)
R43 = R23 + R68 + R5Y
. ' |
where: R23, R68, and R59 are as previously defined.
3.2 <200 Inventory Management Cost (para 322.31)
(Sub-routine "GH")
4
R23 = ) P2 P4
1
. where: P2 = Number of FSN in Stated Dollar Range (#)
P4 Annual Recurring Cost
Note: Summation is over four categories of FSN, which ‘
have been categorized in cost ranges. (Intro-
duction Costs are accounted for in R334 for |
para 212.18) ;
s |
|
3. 220,23 Inventory Holding Cost (para 322.32) '
—alhie MOl R SRl Bt |
(Sub-routine "GI")
EQUATION ONE: :
R68 = P2 (.15 P3 PS5 = P4/2) %
where: P2 = Holding Inventory Factor (%) (R7) v d
P3 = Equipment Quantity (#) (R9) |
P4 = Spares and Repair Material Cost ($) (R40) |
PS = Unit Production Cost Calculated (R49) |
Note: The portion in the parenthesis calculates the 1‘
average annual value of the spares in storage, J
with .15 P3 P5 representing the cost of the !
initial spares and P4/2 the average cost of ' |
replacement spares. ' j
EQUATION TWO: .
Ik ! |
P10 i 3
P4 »
R68 = z P2 "Pi (I‘l I‘7/l‘ll> P12 (.l” PL3t.25 P14+l .S l‘l‘\>- 9 i ! A
: {
0 |
i
!
where: Pl = Operating Hours (hr) (R1) ;
P2 = Holding Inventory Factor (%) (R7) 1
P3 = Equipment Quantity (#) (R9) i
P4 = Spares and Repair Material Cost ($) (R40) ]
P7 = Quantity LRU per Equipment (#) ]

ekl
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i

P10 = Number of Different Types LRU's (#)}
1

P11l = LRU MTBF (hrs)*

P12 ‘= LRU Cost (5)*

P13 = Intermediate LRU Repalr Rate (%)*
P14 = Depot LRU Repair Rate (%)*

P15 = LRU Discard Rate (%)*

Note: The .03 and .25 are 10 days and 90 days stockage
level factors for LRU failures. The 1.5 is a 18
month stockage level factor for LRU discards.

* P11 thru P15 for the individual LRU's are summed

in the sub-routine and then their average values
are used to determine R68.

Technical Data Support (para 322.33)

R59 = R1 P2
Pl = Number of pages in a set of Technical Data (pages) (R47)
P2 = Technical Data Management Costs ($/page) (R29)

Supply Facilities Cost (para 322.4)
(Sub~routine "GF")

R55 = P5

PS5 = Supply Facilities Cost ($) (R55)

Transportation Costs (para 322.5])
(Sub-routine "GJ")

Depot Overhaul Transportation Costs (included in para 322.5)

R106 = 2 P5 P7 P9 Pll P12

P5 = Distance in Miles (m1) (R64)

P7 = Transportation factor ($/1b/mi) (R66)
P9 = Eocuipment Quantity (#) (R9)

P11l = Equipment Weight (lbs) (R13)

Depot Cverhaul Rate (%) (R2)

T R
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3.2.22.2 Spares Transportation Cost (included in para 322.5)

EQUATION ONE:

R44 Pl P2 + R1GC6 -
where: Pl = Spares and Repair Material Cost ($) (R40)
P2 = Transportation Cost Factor (%) (R60)

R106 = Transportation Cost for Depot Overhaul

EQUATTON TWO:

P20
R44 = z I)Il)[‘l‘) l[(l"l‘*..!l +.Pln)lli‘t]#f“» ‘
0
P16 P22 , . l
P7[P19 + Pl7< Pl};"‘"" + l‘.‘.l>+ 2 I‘IHJ ’ + R106
where: P4 = Distance A. (ORG to INT) (mi) (R63)
P5 = Distance B. (INT to DEPOT) (mi) (R64)
P6 = Transportation Factor for Dist. A ($/1b/mi) (R65)
P7 = Transportation Factor for Dist. B ($/1b/mi) (R66)
P8 = Operating Hours (hrs) (R1)
P9 = Equipment Quantity (#) (R9)
P14 = LRU or EQP MTBF (hrs) (R16)
P15 = Wt of LRU or EQP (lbs) (R61)
P16 = Wt of Repalr Parts (lbs) (R62)
P17 = "P2" (% of all failed LRU's to be repaired/
discarded at INT Level) (%) (R71) i
P18 = "P3" (% of all failed LRU's to be repaired/
discarded at DEPOT Level) (%) (R72)
P19 *P1" (% of all failed LRU's to be discarded
at ORG Level) (%) (R70)
P20 = Number of LRU's per equipment (#)
P21 = "P21" (% of failed LRU's discarded INT Level) (%) (R73)
P22 = "pP22" (% of failed LRU's repaired INT Level) (%) (R74) t
3.2.23 Summat ion of Supply Costs (para 3.2) < |
'
R85 R42 + R43 + R44 + R55 + RS8 {
1
where: v

R42, R43, R44, R55, and R58 are as previously defined.

3.2:24 Other Logistics Cost (para 323)
R56 = Point estimate made by the analyst.
F=37




2.25 Summation of Logistic Support (para 320) i
R32 R84 + R85 + RS6

where:
R84, R85, and R56 are as previously defined.

3.2,26 pPersonnel Training & Support (para 330)
R99 = RI101 + R102 + R103 + R104 + R106
where: R101 = Replacement Training Costs ($)
R102 = Health Care Costs (§)
R103 = Personnel Activities ($)
R104 = Personnel Support ($) ¢
R105 = Base Operating Support (%) |
|
i
3.2.27 Summation of O&S Costs (para 300) |
R30 R31 + R32 + R99 {
where:
R31, R32, and RY9 are as previously defined
3.8 <28 R&D (para 100)
R200 = Point estimate made by the analyst.
2. 29 Production Non-recurring (para 200
R301 = Point estimate input or the program
will compute it as:
R301 R49 RY RG7 + R320 '
.
where: ! i
R49 = Unit Production Cost Calculated (5) i
. ‘
R9 = Equipment Quantity (#) ; 7
R67 = Non-recurring Investment Cost PFactor (%) !
R320 = Other Investment Non-recurring ($) i
|
" . 1
3.2.30 Production Recurring (para 220)
R336 = Point estimate input or the program
will compute it as:
R336 = R49 R9 + R343

F-38
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|
where:
R49 = Unit Production Cost Calculated ($)
RY = Equipment Quantity (#)
R343 = Other Investment Recurring ($)
3.+2,31 Summation of Investment Costs
R300 = R301 + R336
whero:
R301 and R336 are as previously defined.
il
Jad = Unit Production Cost (Vol TII, Para 5.3)*
pe LOG P4 learning curve slope expressed as exponent
2 OE 2 P to learning curve equation.
il
Pe P3 (1+PS) PS5 Unit Number that
y = i e i e P gt
1+P5 1+P5 Costs P2
(P3+.5) = =)
. %
pP7 = TR A = Ist unit cost
Ps
(Pe)
€ S0
P6 = ——— ——P%aﬂ.(‘-lip 2) S0 9 Unit Number that
) +PS e S A ¢
(P1+.5) = By Cost R49
g
R49 = P7 (Pb)p'
where:
Pl = Equipment Quantity (#) (R9)
P2 = Unit Production Cost Estimate (#)(R18)
P3 = Quantity used for UPC Estimate (#) (R19)
P4 = Learning Curve Slope (%) (R20)
PS5 = (B)
P6 = (X1/X2) \ B
PT = - (C)

* See also, "The Experience Curve Tables," U. S. Army
Missile Command, Redstone Arsenal, AL., Sept 1962

N

Same as defined in Section 2.2.13.




R&D R200
Production Non-recurring = R301l
Production Recurring = R336
Total Production = R300
Total Operations = R3l
Total Logistic Support = 'R32
Total Personnel Training & Support = R99
Total Operations & Support = R30
R30 = (R31 + R32 + R99) R6
Total LCC = R48
R48 = R200 + R300 + R30
where: R6 = Years of operation and all other "Rxx" d

are as previously defined.

343 Program Operation

This section presents a detailed listing of the steps required
run the expanded LCC program on an HP-9821A Calculator (see Figure F-3.1).
It should be noted that after the initial baseline run is made, the operator
can easily change any of the input data and rerun the program. Therefore,
trade-off analysis or sensitivity analysis is an inherent capability of the
program. An example of the typical input data to run this program is in
Section 3.5.3.




STEP DISPLAY
L.
'
35 EQU QUAN, EQU WT, DSC

RATE, EQU CODE,
[TERATION NO.

R OTHR LOG COSTS,
RSD PROD N-R,
OTHR PROD N-R,
PROD REC,
OTHR PROD REC,

FIGURE F=3.1
EXPANDED LCC MODEL

OPERATOR PROCEDURES

INSTRUCTIONS & REMARKS

Press: ERASE
LRDEF (%)
EXECUTE

Press: END
RUN PROGRAM

Machine automatically loads programmed
cost factors in appropriate Reglsters.

N_U»l o2

All % and factor inputs are required

to be input as decimals. Rates are
also decimal inputs.

RD Enter Requested data
Press: RUN PROGRAM

after each data is entered.

Machine automatically stores data in

correct Register.
Press: RUN PROGRAM
Enter point estimates,

Press: RUN PROGRAM
atfter each data entars

CMMN SPT EQU, PEC SPT EOU
S CALC LEARN CURVE The machine is at a stop. When ready
BASE UPC, UPC QTY, to proceed with the learning curve
SLOPE sub-routine, '
Press: RUN PROGRAM
Enter required data
Press: RUN PROGRAM
atter each data entry.
6. CALC ENRGY CNSMPT, NO DIFF Press:  RUN PROGRAM

LRU/EQP, LRU/EQP QTY,
PWR RATING.

to run the ELEC PWR
sub=rout ine

Press: RUN PROGRAM
after each data entry.

F=41
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FIGURE F-3.1 |
EXPANDED LCC MODEL
% OPERATOR PROCH
e
: DISPLAY INSTRUCTTONS § REMARKS
‘ont'd NOTE :
" NO DIFF LRU/EQP - data input speci-
: fies the number of different LRU's or
| equipment for which the power will be
calculated.
LRU/EQP QTY - the number of LRU's
b per equipment.
PWR RATING - input is in KWH. i
( R1 NO SPEC To run Special Material sub-routine,
MTL'S, MAT RATE , Press: RUN PROCGRAM
F MATL COST. also
E Press: RUN PROGRAM
E 4 4 after each data input.

NOTE -

~ Sub-routine will calculate as many

‘__‘ special materials as are input to it.
MATL RATE - is the Material Consump-

3 tion Rate (units/ yr/equip) .
CALC OF PRES, NO TYPE To run the Operator Personnel Sub- ‘ "’
OF PER, NO OPER/EQP, routine,
)PER COST S$/HR. Press: RUN PROGRAM
enter required data and,
if Press: RUN PROGRAM

after each entry.

NOTE :

NO TYPE OF PER - is the number of ’
different op(‘r‘a‘tﬁor MOS, AFSC, &tc. x
required to operate the eguipment. &5 l

NO OPER/EQP, OPER COST $/!iR - self= H
ux;\lx}mtm'y, if more than one MOS, H

AFCS, enter the data in sequences,
i.e., for two different type operators:

/F
NO OPR/EQP ! L st Mos
OPER COST $/HR  $9.25 f

NO OPR/EQP 1

o . } 2nd MOS
OPER COST §/HR §$10.35

F-42

-

e R A WA A TR A IR TS




e e

10.

11.

12.

FIGURE F-3.1
EXPANDED LCC MODEL
OPERATOR PROCEDURES

(Cont'd)

DISPLAY INSTRUCTIONS & REMARKS
OPR FCLTS, EQP LSHLDS, Press: RUN PROGRAM
NO PRS SFTWR CTR, PERS after each data is entered.

COST $/HR, SFTWR CNTR MNT,
OTHER QPER'L

CALC O L. M PERS, OLM PERS To run Organizational Level Main
$/HR, NO LRU/EQP, P.M. HR/ Personnel sub-routine,

YR, ORG. MTTR HRS, MTBF Press: RUN PROGRAM

HRS . enter data, and

Press: RUN PROGRAM
after each entry.

NOTE :

I,R(‘—':T\}Tx‘—‘:‘quivmont -

PM HR/YR, ORG MTTR HRS, MTEF - a:
repeated for each LRU. If 2a'" is
only available on equipment, then use
that data as input in place of LRU.

CALC I L M PERS, NO LRU/ To run Intermediate Level Maintenance
EQP, ILM PERS $/HR, MTBF Personnel sub-routine,

HRS, INT MTTR HRS, I M Press: RUN PROGRAM

RPR RATE. enter data, and,

Press: RUN PROGRAM
after each data is entered

NOTE :

~ MTBF, INT MTTR, I M RPR RATF - ave
inputs for each individual LRU in
sequence, or input data for equipment
if LRU data is not available.

CALC D L M PERS To run Depot Level Maintenance

NO. DEPOT PERS, Personnel sub-vroutine,

DLM PERS. $/HR, Press: RUN PROGRAM
enter equation No. desired,
then

Press: RUN PROGRAM

Input required data,
Press: RUN PROGRAM
after each data entry.

A WA g W, 1 A, A




AY
"ALC D M LRI NO LRI
EQP, D L. M PERS S/HR,

MTRF
Mibr,

EP MTTR HR, DLM
RPR RATE.

A FEI2/ YR, SPT

W ar
EQU FT42/YR, FLOOR AREA

CALC SPARES, SPARES
EQ 1 CR 2

MODEL
DURES

INSTRUCTIONS & REMARKS

To run Depot Level Maintenance LRU
sub-routine,
Press: RUN PROGRAM

enter required data,
Press: RUN PROGRAM

after each data entry.
If LRU data not available, use
equipment data.

To run sub-routine,

Press: RUN PROGRAM,
enter Equation No. desired,
then

Press: RUN PROGRAM

EQUATION 1:

Enter point estimate

EQUATION 2:

" Calculates Maintenance Facilities

Cost as:
(Maintenance Work spaces + Support
Equipment Space) x cost of floor
space.

Enter required data,
Press: RUN PROGRAM
after each data entry

Enter data,
Press: RUN PROGRAM

To run Spares and Repair Material
sub-routine,
Press: RUN PROGRAM

enter Ecuation No. desired
Press: RUN PROGRAM

EQUATION 1:

Calculates spares using (Equipment
Quantity) x (Inventory Replenishment
Cost Pactor) x (Unit Production Cost

Calculated).
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16.

_NO FSN

FIGURE F-3.1 {

EXPANDED LCC

MODEL

OPERATOR PROCEDURES

DISPLAY

Cont‘d

NO LRU DISCARDED,
DISCARD LRU MTBF,
DISCARD LRU COST

NO LRU RPRBLE, % LRU
DISCD, RPRBLE LRU MTBF,
RPRBLE LRU COST.

CALC INV MGT
NO FSN 0-5K
5-49.9K
50K-500K
>500K

NO FSN
NO FSN

CALC INV HLD,
EQ 1 OR 1.

INV HD

(anxr'\i)

INSTRUCTIONS & REMARKS

Calculates Organizational Level
Spares.

EQUATION 2:

Enter

Press:

data,
RUN PROGRAM
after each data entry.
NOTE :
LRU MTBF, DISCRD LRU COST - are

repeated for each LRU DISCARDED.

Calculates Intermediate/Depot Level
Spares.

Enter data,

RUN PROGRAM

after each data entry.

Press:

NOTE :
RPRBLE LRU MTBF, RPRBLE LRU COST -
are repeated for each LRU repairable.

To run Inventory
sub-routine,
Press: RUN PROGRAM

enter the number ot
within the displayed dollar
Press: RUN PROGRAM

Management

new FSN's
range,

Repeat the above procedure for each
range as it is displaved.

To run Inventory Holding sub-routine,
RUN PROGRAM
enter Equation No. de:
RUN PROGRAM

Press:
ired,

Press:

EQUATTON 1:

Calculates Inventory Holding Cost
(Holding Factor) x (Equipment Quantity)
X (Spares & Repair Material Cost) x
(Unit Production Cost Calculated).

as

F=45




s

LRU/EQP, LRU MTBF, LRU
COST, LRU IL RPR %, LRU
DPT RPR %, LRU DSCD

» PA ¢ COST PI PAGE,
SPLY FCLT §
it
RAN
NO LR LRU MTBF,

A WT, RPR PARTS,
I ( AT I
( AIL DPT)
=

! PR ,_‘\’i-).ﬁ\}‘_i-ri S

'1GURE
EXPANDEL
RATO!
ISPLAY
~Lont'a.
NO TYPES LRU, OTY THIS

F=40

LCC MODE!

INSTRUCTIONS & REMARKS

,:_‘\\“-"\'.T LON 2 |

Calculates Inventory Holding Cost i
using data called for in display.

QTY THIS LRU/EQP...LRU DSCD %
is repeated for each type LRU.

Enter data,
Press: RUN PROGRAM {
after each data entry.

If LRU data is not available, enter
data for equipment.

Calculates Technical Data Support, and
allows input for Supply Facilities Cost.

To run Transportation Cost sub-routine,

Press: RUN PROGRAM
enter Equation No. desired
Press:  RUN PROGRAM

EQUATION 1:
" Calculates Transportation Costs
using:
(Transportation Cost factor) x
(Spares & Repair Material Cost).

EQUATTON 2:

“Calculates Transportation Cost
using Transportation model equation
shown in Appendix E to Vol 1I1 of the

Cost Effectiveness Program Plan.

Enter data,
Press:  RUN PROGRAM
after each data antry.

LRU MTBF....P3(% FAIL DPT)
is repeated for each LRU.

If LRU data is not available, enter
data for equipment.




STEP

19,

DISPLAY

STOP

XX + RX
XX.00

o

FIGURE F-3.1
EXPANDED LCC MODEL
OPERATOR PROCEDURES

(Cont'd)

INSTRUCTIONS & REMARKS

The machine has calculated and printed
all LCC values and is at a stop. The
operator can take one of these actions:

a. If no additional runs are desired,
L4

REWIND

EXECUTE

The tape cassette can then be with-

Press:

drawn from the machine.

b. Perform trade-off or sensitivity
analysis by entering new values in those
registers which you wish to change (Sece
Table 4 & 5) using the following pro-
cedures:

Value XX + Register R(X)
This procedure may be repeated as many
times as desired. To continue the
program, enter the next iteration
number into R78 and
Press: RUN PROGRAM
The machine will go to the Executive
Program Line 3 and execute the program.
¢. If a duplicate tape is desired,
Press: RUN PROGRAM
The machine will go to Program Line
and execute the program. Operator

will have to input data into the sub-
routines as they are called for.

T eI e ey = TRV et
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'l Sect 1on preso the computer program for the expanded

yele Cost Program (Se¢ Figure F=3.2)

| Enters preprogrammed cost factors into the
approprigte raglsters.

thru 6 Allows the operator to enter data into the
machine,

thru lo Sequent tally loads the sub=routines "FA" throuah
YRRt to allow data inputs to calculate the Unit
Product ion Coat and Operations Costs,

PFrints the total Operations Cost
thrua 28 Sequentially loads sub=routines “"GA"™ through
HEEY o allow the inpat of the data to calouiate
the: cost of Maitntenance Personnel and other
maintoenance oot
i pntenanee Poracennel Cost
Prints total Maintenance Cost
thru 39 Segquent ially loads sub=routines “GF" thru "GJ°
to allow the input of data to calculate Supply
Cont
Prints out the total Supply Cost.
Prints out Other logistics Cost and the total
Logist iog Support Costs.
thru 52 Print out the Life Cycle Costs.
D Prints out the values contained in Registers |1
throuagh 110, R200 . R3O0, R3IOL, R312, R320,
R33L, R3JIG and RAQI.
) Are Instructions for trade-off analysis,

Fhe program is at a stop, during this stop the proeprogrammed
tnoul data of Lines O through 6 may be changed as required for

trade=oft or sensitivily analysis,

3 bl bl




By pressing RUN PROGRAM, the machine will return to Line 7 |
and load Sub-Routine "PFA",

Lines 60 & 61 Are the sub-routine loading areas within the |
executive program.

NOTE: The sub-routines have print statements that print 1
out intermediate calculations. The executive program '
automatically loads the data elements required for the
sub-routine computations, other than the data that has

to be input by the operator. i
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'he computer model has been used to estimate the Life Cycle
of several communicat ior cquipment items. This section presents one
these estimates made for the Data Adaptor equipment which is one of 19
RI=-TAC programs and is assigned to the Alr Force. This sample is included
it only to aid in the understanding ot the operation of the computer pro-
gqram, but to show the data inputs required and an example of the various
yutputs that are obtained. A copy of the actual computer printout tape is
Hiown in Figure F=3,3.,
4 ‘
Assumpt ions
The following cost factors and assumptions arce made for the
v Adapter rpmoent . It should be noted that many of these assumptions/
| 1 e applicable to most tactical communications eguipmert .m\i there-
they have been programmed into the computer model]. |
t. Operating hours per year 1s 2920 hrs/yr (R1)
Depot everhaul rate is 20% (.20) (R2)
Pratisportation Pactor 1s S.50/71b (R3)
Support Equipment Maintenance Pactor is 10% (.10) (R4)
¢. Repair Material Cost Factor is 5% (.5) (RS = |
k. Years of Operations are 10 (R6)
j. Holding Inventory Factor is 23% (.23)(R7)
h. Power Cost is $.04 per kwh (R8)
i. Transportation Cost Factor is 5% (.05) (R60) i
; ; ; - |
}'s Distance from Organization to Intermediate Maintenance :
Level is 25 mi (RG3) {
i
K Mstance from Intermediate to Depot Maintenance Level y
t
i 3,000 mi (R64A)
1. Transportation Factors of .001 §/1b/mi for short dis-
tances (R65) and $.0001 §/1b/mi for long distances (R66)
m. Non-recurring investment factor i1s 40% (.40) (R67)
n. Inventory Replenishment Cost tactor (.05) (RBO)
F=50 |
]
|
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o. Available manhours per vear (1656 hrs) (R90)
p. Modification factor (.005) (R107)
q. Replenishment factor (.07) (R108)
3,543 Input Data
The following are the input data used for the Basic Data
Adapter (BDA) Equipment:
a. "EQU QUAN" 2,000 units (R9)
b. "EQU Wr" 47.5 lbs (R13)
c. "DSCRD RATE" 5% (. 18)(R27)
d. ““EQU CODE" 3.01 (R77), iteration number 1 (R78)
e. The following are point estimates to be input by the
analyst :
(1) "OTHR LOGISTS" 0 (R56) .|
(2 "“R&D™ 4,014,078 (R200)
(3) "PROD N-R" 6,129,552 (R30O1)
/ (4) “OTHR PROD N-R" 201,390 (R320) '3
(5)  "PROD REC" 29,042,000 (R3306)
: (6)  "OTHR PROD REC" 0 (R343)
; (7) "CMMN SPT EQU" 7,000 (R331) {
3 13
(8) "PEC SPT EQU" 7,000 (R312)
f. For sub-routine "FA", Learning Curve: \ ;
(1) "“BASE UPC $" is estimated at $21,130 per unit (R18) :
(2) “uPC QTY" dis 100 (R19)
(3) "SLOPE %" 91.4% (.914) (R20)
g. For sub-routine "FB", Encrgy Consumption:
(1) "NO DIFF LRU/EQP", 10 LRU's, 1* EQP 1
|
i
F-51 |
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\\’A

(3)

For

The

PLRUAEGR. Oy (3) "PWR RATINGY
| <002 kw
1 L0007 kw
1 003 kw
1 = ,002 kw
1 = 007 kw
1 .007 kw
1 0
l .UJH Kw
1 Q05 kw
| oAl
2y 1+ (3) 061 kw*

sub=rout 1w (

BDA requires no speecial materials, bul

i

typacal dnput (.o, 2.5-30) 18:
BDA

NG SPEC MAT'S: 0
"MATL RATE" 0
"MATIL, COST" 0

sub-routine "I'D", Operator Personnel:

BDA is assumed to require no operator

an example is 2.5.3 b and c.
BDA
"NO TYPE OF PER" 0
"NO OPR/EQP" 0
YOPER COST §/HR” O

BOA LRU Level

BDA Equipment
Level

Material Consumpation:

an oxamp le

10,000

+ 05

personnel, but

2943 b&e

pierges
1/32

sh 9.00

sub-routine "FE", Operational Facilities:

"OPR FCLTS" QO

"EQP LSHLDS" 0

"CLC SOFTWARE SPT" 0

"NO PERS SOFT WR" 0

"PERS COST &5/HR 0
F=52

(RH0)

(R51)
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(6) "SFTWR CNTR MAINT"
(7) "OTHR OPER'L"
k. For sub-routine "GA", Organizational Level Maintenance
Personnel :
1) "OLM PERS $/HR" 9.25 (R26)
(2) "NO LRU/EQP" 10 LRU; 1* EQP
) (4) (5)
“"P.M. HR/YR" "MTTR HRS" "MTBF HRS" BDA LRU Level !
0 2212 12,166
0 <117 52,910
V] P 1, -i‘ﬁ,-lu“i
Q S il 41,841
0 125 Lo 57
0 <125 19% ;571
0 2233 80,000 {
0 .183 113,636
0 .383 61,920 |
0 .QS_ “BOLQpp,OOO @
(3) 0% (4) .25% (5) 7706*  BDA Fguipment ’
Level
1. For Sub-routine "GB", Intermediate Level Maintenance 1
Personnel : L
! K
(1) "NO LRU/EQP" 1O LRU; 1* EQP ;
(2) "I L, M PERS S/HR" $10.27 (R28)
(3) (4) (5) RDA LRI i
"MTBF HRS" "INT MTTR HRS" "IMP RPR RATE" Levael ;
92,166 1.0 l .0 L
52,910 8] 0
35,448 0 0 a4
41,841 0 0 1
191,571 0 0 ' o
191,571 0 0 i
80,000 0 0 .
113,636 0 0 {
61,920 .4 1.0 1
_50,000.000 e .42 ot b e
(3) 7706* (4} 1.0% (5) . 3 BDA Equipment
: Level
f ] " 3
m. For Sub-routine "GC", Depot Level Maintenance Personnel:
(1) "“NO DEPOT PERS" ) 3
(2) "DLM PERS §$,'HR 16
F=53
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For sub=rout ine

p. For sub-routine '«

DY, Depot Level M

WG", Spares:

(1) "SPARES EQ 1| OR 2" 2 (Seoe
£2) “"NO LRU DISCARD" Q [ e
sub=
their
33 "NO LRU RPRBLE" 10 LRU;

(4) "% LRU DScCD"

aintenance, LRU Repair:

(1) “NO LRU/EQOP" 10 1 * EOP
(2) “D L M PERS $/HR" 16.00 (R75H)
(3) (4) (5)

"MTHE HRS" "DPT MTTR HRS" "DLM RPR RATE" BDA LRU
A2, 1606 16 85 Level
52,910 10 +85
35,448 8 .85
41,841 3] .85
191.,57) ] 85
19T, 571 7 ]9
80,000 O 85
113, 63( ¥, 8 03h
6l ,9 ) 4 al

50, 000,000 A (S10!
(3) T706* (4) 10% (5) .85% KDA Equipment
Level
For sub-routine "CEY, Facilities Cost:
(! ) e yO 1 { 1 t 1 })
(21} "MAINT FCLT $/¥YR" 0 (R53)
{3)  "CONTRCT SR YR 0

Fig 3.k; step 13)
RU's are discarded, the
out ine requires data on

MTRF and Cost)

1* EOP

olid  (R27)

(") "RPRBLE LRU MTBF" (1) "RPRI

92,166
52,910
35,448
41,841
191,571
191,571
80,000
113,636
61,920
50,000,000
(‘»')_ AL AL

7T06% (6)

=54

3LE LRU CosT" RDA LRU
3l S Level

1,452 BDA Equipment
Level

’




"QTY THLS
LRU/EQP"

(3)

- T )
(1)
(2)
(3)
()
RSB 0
(1)
(2)
(4)

"LRU MTBF"

3

1

ol ot i = e b s e

.;.

92,166
52,910
35,448
41,841

L3 ;52
L9, 521
80, 000
113,636
61,920
50,000,000
(@) 7706*

(9)
(10)

(1)

(1)

(2)

sub-routine “CH",

"NO FSN 0= 5K"
"NO FSN 5-49, 0K"
"NO FSN 50-500K"
“NQ FSN >500K"

"Gr",

sub-routine

“INV BHD BEQO 1 OR 2%
"NO TYPES LRU"
s (0)
"LRU I L
"LRU COST" RPR "
o) ‘{,‘ 45‘.'. ST Vl'.rk‘
| s 1.0 0
Y,736 0
1,087 Q0
J201 0
Jul Q
825 0
>, 521 0
1,56 % 8
404 A
(5) 14,521*%  (6) .

"NO pPAGES"
“COST PER PAGE"

"SPLY FCLT 8"

“TRAN EQ 1 OR 2"

“NO. LRU/EQP"

Inventory Management :

118

e
=

Inventory Holding"
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10 LRU;
(7)
"LRU
~ RPR 4"

3
B

(See

10 LRU;

(See F1g 3.1,

ppT

(8)
"“"LRU
DSCD "
sk
v
%
o
b2
R
il
g 15
sl
g
(8) . 15*

BDA LRI
LEVEL

BDA EQUIPMENT
LEVEL

;. For sub-routine "“GJ", Transportation:

Fig 3.1, step 18)

1* EQP




r L
|
1
(3) (4) (H) (G) {7} BDA LRU
'TBE" ‘L WT" "WT RPR PARTS" "% FAIL I.L."“ "“SFAIL DPT" LEVEL
i"‘ ' L i 4 o
52,910 1.0 Wik 0 1.0
35,448 1.0 1.0 0 1.0
11,841 ). O | Q L0
191,571 1.0 Tt Q0 1 <0
19L 571 L0 L0 0 ALY
80,000 Bl Q 1.0
113,636 B0 0 LB
61,920 LoQ .95 0
5 00, 000 e 2d v BDA EQP
(3) 7706 (5) X .0 (6} -143* (7)) 852 LEVEL
! model 12 to be run at the equipment level,
L guipment data marked with an asterisk (*)
hould be entered instead of the LRU data.
4
>« 4 Cost Element Qutputs
A de reak f the cost 1f available t the analyst
1l yE h e rmed t computatiorn in the LCC program. (
8 & & 1 )Y w0 Basic Data Adapter are as follows
a. Unit Production Cost (R49) is $14,521.
b. Energy Consumption Cost (R33) is $14,250 per year.
Special Materials (consumables) Cost (R34) is §0.0
per year.
{. QOperating Personnel Cost (Rdl) is $0.0 per year.
. Maintenance Personnel Cost (R35) is §160,147 per year.

At

Organizationg

vl Level (R3&Y, S

(2) At Intermediate Level (LRU Repair) (R37), §2,335.
{3) At Depot Level (Depot Overhaul) (R38), §52,992.
(1) At Depot Level (Depot LRU Repair) (R69), $103,068.
f. Support Equipment Maintenance Cost (R39), $1,400
per year.
g. Supply Personnel Cost (R42) is §$123 per year.

=56
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S

are:

h. Sustaining Investment Cost (R58) is §335,134 per vear.

(1) Spares & Repair Material (R40), $189,430

) Modifications (R97), $145,214.

[

(
(3) Replacement Common Support Equipment (R98), §$490.

i. Inventory Administration Cost (R43) is §$177,023 per year.

(1)  Inventory Management (R23), $30,450.

(2) Inventory Holding (R68), $144,567. 1
(3) Technical Data Support (R59), §2,000
i. Transportation Cost (R44) is $12,110 per year.

K. Supply Costs (R85) is §524,390 per year.

T_o_t".\_“l_ Costs Outputs

The total Life Cycle Cost figures computed by the program

1

Total Life Cycle Costs (R48), $46.389 million.

a. Research & Development Cost (R200), $4.014 million.

2

b. Production Cost (R300), $35.373 million.

11

¢. Operations & Support Cost (R30), §7.001 million.
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SECTION A

INTRODUCTION

48 Ill RPOSE
The purpose of this Guidesis to provide users of the TRI-TAC Life

Cycle Cost Model (TTLCCM) program with a detailed set of instructions for
the operation of the program.

3 FUNCTIONS PERFORMED

The TTLCCM program is a real-time application programmed in
FORTRAN IV (refer to Figure 1, FORTRAN IV Program for TTLCCM) for use on
a B5500 Time Sharing System (TSS). It accepts cost and data element
variables provided by the user and generates various cost projections based
upon the formulas outlined in Appendix F, Computer Models for LCC. In
addition, it can calculate Military Personnel and Training Costs using the
costs and methodologies of Appendix p.! Although the program is written
for use with a Burroughs TTS, only slight modifications in the program need
be made to allow execution on any hardware having a FORTRAN IV Compiler.

1 Joint Tactical Communications Office, Cost Effectiveness Program Plan,
Vol III, Life Cycle Costing, Appendix D, Military Personnel & Training
Costs, October 1976, TTO=-ORT-032-76A-V3-APD.
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" OLM 3 OUNGANTZ2ATIONAL LEVEL MAYNTENCE™/
g i ILM & JNTERMEQTATE CEVEL MAINTENANCE"/
#UNDFR eamUSes ENTEN THE APPROPRIATE CpDE AS FOLLUmSSn/ {
"FUR ARMYJ MOS CUDE MUST Bt UF TYPE xxaxx "/ 1
wFOR NAyY) MUS cUUE MUST BE AR=XXxXX»AAAyXAA (OR AacXrpAg"y )
i

“FOUK maRINt CORP MOS COUE MULOT BE XXXXny

“FOR AR FUNCE MUS CODE MUST BE XXXXX",

"WHERE I XgNUMBER, ANL AsALPKHA"/ o !
WUNUFR *«pAY GRAUE#« ENTER PARY GRAUDE Ag g1 TO Ege"/

WUNDER «#NUMBER*" ENTER THt NUMBER OF pPERSCNANEL (V1 10 ¢9)",
wTU RE COSTED fFLN EACH) LEVEL2MCS AND pAy GRACE ENVERED, v/
"UNQER #epUNEwa ENTER 2¢ WHEN AND ONLY IF YOU ARE "4

nEINTSWED MITH ALL INPULTS AT ALL LEVELSs 0"/
"CEXSQPR,Q2820,820Q0,222"7) . = - o
FORMAT ¢ owlbVEL *"saapu(S*e),)*arAy GRADE®as «*NUMBER** 248 DUNE**0/)
FORMATCAIPIXoAS»IXp ATl X2i2,1Xs42)

FORMAT¢AY AX AL 21 X Al T2 iXs 221 0rR2)
FORMATCAIp XpAar dnsAts Lot X0 l2siXrA2)




M i b e

w»wa’g‘*

13000
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16400
164¢0
16400
16300
10000
1eraa
100800
16500
17000
171¢c0
17«00
17400
17400
171500
17000
17700
17800
1I1v00
18000
18100
18200
18300
18400
183¢C0
18000
18700
18800
18v00
19000
1Y100
159400
tYJae
1Y400
19500
19000
19700
19800
19500
20000
20100
2000
20300
20400
20900
20000
20700
20800
20900
21V00
21100
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21400
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21500
21600
21700
21800
Tiveg
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FIGURE 1
FORTRAN_IV_PROGRAM FOR TTLCCM
(Cont'd)

FUNNMATYT(AC?
FOMMATCAL)
FORMAT ¢AS)
FOKNAT(AG6sAG)
FOKMAT¢AN)
FORMAT¢"wHAT 15 MUS,NEC#AFIC /) |
FORMAT¢"AVAILAGLY AKMY MOS(3) ARE“/
noSkE20 20vdo J1Lao JeAary Jpag 3stLac Teg20"y
n0SHAa0 20yS0 Ji1mM20 Icpel Jéfec Jegeo T<gigny
©05Ca0 20v20 J1Mu0 Jou4 32F4C Jeh20 14540/

"20L10 20y4y 31n20Q 3¢C40 dégec Jer4o Teczo"y

w26L20 jlg20 JINgO RPAWTH 3264¢ 41F20 recaony ‘
"26L40 Jle20 31520 J2ue0 ivgac S1A10 T4gp20ny

nw2e&N20 3lg2o 31530 LYo 3speac S2820m/

n26v20 JlL2o0 31130 PR I5kac Tegtuny,)

FORMAT¢"AVAILAGLE NAyY NEC(S) ARE"/

veE®5642 CTmabvi CTC48MB DS=10636 fle1812 tleygqe2ny

ncE=S644 CTmabuC CTO4BMC  ET=~1402 ET=1421 ti=1403%y

ncTMaggB LCiMagye CTR4BQH LT=-1401 ET°1423 ET=1464ny

"CTMG8 U LTmaByn cTT48pA ETe1d04 ET~142¢ RM=CQO0QUM/

nCTMgB8IF LTMgayld CTT48CH ET=1405 ET"1431 RM=2304n/

nCTMABIH LINGAYY nsS=1615 ET=14C6 ETe1432 HMeZ3C51y S0
neTMaBpl  CTMagyn ns=16106 ET=1407 ET=1436 HKMe23Yany

"cTMa81K LTMABAY pS=1617 ET=1408 ETelA48 KMedB A"/

wCTMg8TS LTO4RYA nS=1618 ET=1411 ETe14349 KMegBMA™)

FORMAT(nAVATLABLE MARINE CUNP MOS(S) AREMY/

"2941 » <542 » 2848 » 283y » 28741,"y
n2519 » 2549 2 2025 , 284) » 2872:vy _

w2531 » <591 » 2826 ¢ 28I1sny
"2532 ,. 20811 , 2827 » 2853.vy
w2534 , 2813 , 2828 » 2861sny
"2%37 , 2814 , 2829 , 8C0My)

FORMAT ¢mAyAlLABLE AIR FORCE AFSC(S) ARF"/ 7

27480 » 3y450 » 30650 » 36120 » 36254 » 5455Qen/ a

"2915Q » 3U454 , 30651 » 36128 , 3635¢,ny

729353 2 QUA%& » 30750 » 36491 » 3115C,"/

"2995Q » 3IUSHA » 32850 » 0222 , S355(¢wy)

FORMAT ¢"IS PERSOYNEL COSTING FOR THADE«OFF(A) OR HASE LINE gCSTny

WESTIMATE. UINDEPENDENT PARAMLTIRIC COST ESTIMATE COR"y

"CAIG PRESENTATIUN (R)?2"/ - ’ 2 -

WNOTEJUTPUT TQ LCC MODEL FUN TRADL=QFf ¢A) IS AVENAGE",

"cUST pER MAN HUUR, FOR (BY VUTPUT IS ACCUKULATED "y

wPERSONMEL COSTS+ ANSWER wiiHh A UK BY)y

«+PERSOMNEL COSTS CALCULATEU HERE**¢

“aCUMPNSITE PAy NATES FROM TABLES 12253 AN[ dewe .
«a*PAY RATL DATA ARt SEVUENCELD BY GRADpwee | o W ~
#«ARMY COMFUSITE ENLISTED PAY RATES FROM TApBLL e« -
DATA AF/61€4406T7498,0T1659.28124,59583001147142136344,1587544

19067.,

#aNAyy CONPUSITE ENLISTED PAY RATES FRoM TABLE 29+
S981,sg703027395028359,210094,,122984»144C74»

1652045190234

«aMARINE CURP cUMPOSITE ENLISTED PAY RATES FROM TABE Jas
9952,04202°769790»7838,29240805 1113921014140

154704,185184»

«+AJR FORCE COMPUSITE ENLISTED PAY KATES FROM TABLE Gee

€039, 08687 ¢07275¢590314210595VU»123304014306042162514,

19033,/ .

*«ARMY WARNENT UPFICER COMPUSITE PAY RATES FROM TABLE laee

DATA An/132¢Y4519270,01887242220054»

#«NAyY WARNENT UPFICFR COMPUSITE PAY RATES FROM TAHLE Zae

co 1RSI 2491 8309,,728)147

LT

F-1-3




24300
244G0
2e¢304
2400Q
2¢1QQ
248CC
2¢v00
23000
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23340
s3o0Q
<3rv0
Ity
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290Ul
241y
PR P AN
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sowue
20100
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P Y

tveo

fuQQ
2rigp

0300
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21300
000
sTtee
2Teul
e7Tyue
X

L
ORTRA AM TR
- T -
23 ! fhP w 1 FEYikn COMPUSETE PAY KAVESH 1ABLE <.
130544, 1950 sn1800% 210002
sald ENNCE WARALSY UrFICER CUMPCSLEE FaY RATES FhULM TAMLE 44

Jaleslal8)y e/

aalHuy OFFLCER ©UMPLSTTE PAY KATES Pih(M TAELE len

NATA AR/ 11l ddenl?205U n19B838e223591ar2E3dBandatua2itls, e
Q1Y 31.,49120800ad019.,

eafNAyy UFFLICER CuMpPOSITE PAY RATES FHOwm TAELE Zet
11310,,162620221902492429302¢90€207235C02,238107,»
Qu886,,41929%02a37135.,

caMARINE CURP pFPICER CUMPUNSITE PAY KAYES FHROM TABLE 3¢
110112639062 20%33,,237890248430s2335)0,2383131,2
4292140422%84543175,,

#aAln plaCt OFFIVER cOMPOSITE PAY KATES FhCM TARLL 4an
12080018287 3020751492084 0302¢92490734106,2388E3,2
44488 ,,4Q1100240418,

ee OF PERSUNNFL TO ¢ONTINUE UN ACTIVE DyTye TARLL 7en
seY OF ARMY ENLIDTEU PENSONNEL, TABLE pwa

PATA AFRZe b 352 1440 572,283 2 0561008374495 0%8120%E3
«ad OF NAVY ENLISTEDR PERSONNELS TAHLE 7w
.“J..]EQa‘165;c¢ﬂ5ﬁ,580'.5/'0961'0979-a953'

e 0F MARINL CUME ENLISTEU PERSONNEL2 TABLE T2w

U3, 108, 0113,,34805 341, ,710,,6392,570,,970»

se% 0F AIR FURCL ENLISTED PENSONNEL» TagBLE Te*

W39l 18200150, 03100 ,7515 49209 ,9780,9E22,982/

ae% OF ARMY WARKENT QFFICER PLRSUNNEL, TABLE Tas
sT4 And CLCo o084 s 965,975
*a% nF MAYY WARKENT QeFlICER MERSOAMMNELa TABLE Twa

«e3310aQYSeeYE s ey (s
“el (OF MARINE CU™F WAKKRANT GPP ICER PERGONNEL2 TABLL 79»
0700 a7 eY T T Vb0
et 0F Alx FORCE WARRENT OFPJICER PERSCANNELs TABL L (e
Je¢Uesag?9y
«od 0OF ARMY UFFIVLR PERSONNEUL TABLE Tae -
DATA ANRe<¢B812 ,3Y 150741249857 :563720983, 0882 4%0852 05852088
“od OF NAYY UFFLIVER PERSONNLL2 TABLL Tae
27T a336002030 0008 ,9€204Y879,6932.5525,952049512
*«X OF MARINE cUNP QFFICER FENSONNLL2 TARLE T
e Y0 3UOP 0N, Y28 P80 YEL, 9922 ,55 30 ,59324553
*ed OF AIR PORCEL UFFYICEN PEROONNEL? JARLE Twe
2600 ,318500(020,000605,963,,570s.9772,5€0s,YE100981/
aoMUSSNECoMUS,AEIC-=TARLES 110122104 ANQ f3nn
selRpY MOSCSY»TADLE fleve
OatTAcaviTad)rlal?54),
HASHIOmamUSBU0 N, USC20 n20L 100, nl0 L iCmuangEL4Cn,
MAENDQUANROVEQra Tt 2ANQT anQONIQN,n2OY20m e AN, " IIR2Q",
HITE PO AL One "3 20 e 3RO, ndINECnand L pa0n,n3LN2OY,
MIINAQnen3iS0n e 3110 e ILTI0 " I2ALCHanId26820" 0 "ICBUC"
NILC20mrndcCRQus "3 2000m 3 dUN0npmIlEiCnandZEQCn,"3cscQn,
PIEFAQmem3cGeOner™IZGaQenIoNLenenISpiCandSKIC", 35 20",
NIOG20 s w3 OHI0rr " 3EHa0m s na P LON, "D 1AL CusnDZ 20, "TERLQY,
NI2B2OnP T30 ToUA0N s TLLS0N " T 20400 a"0F20,
CaNAyY NpCUL3aTADL T qlwn
pATACAMel 22wy ailtyy
LI sl T T A Aol el AP R LR B AL Lo £ 1. R S
NCTNABT s ta I MdE sk "CINQEI " neTNd8In, ",
NETMARTnp NS o mCTMUB 1, M CTRRE " LY ynCTHUB Y anF "y
NCTMGB e B e CTNaBUr» " I "L TMGBI N ey e TN geY, " ",
NCTMGBK b TUGE s Ry "CTCUBM i e T 48Mn, "L,
L ’ »
. ’ »
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FIGURE 1
FORTRAN IV PROGRAM FQ%_TTLCCM
(Cont 'd)

A LA LL RV S S PT EPER AP S ERFT AP TS CEF B KIPLE N
"F"]0‘"-"-’""'["’l“?"f"\"r"f."IG?""‘!","[T']l?","b",
"{1"“"‘“‘"'",“T.ln’"’"?"’"' "10]""'6"."["l‘n","a",
FY=188nanG o ET=la6n ,n2" , nET=146"," 3", nET0186N0,nd", s S
uqk-eonn.n(;n.ngu‘z3-_)-',uAn,"NN-73{\.'-.--Evc'nnyng_‘gn‘l!j",
"EV'QIJ"."l"p"nlﬂ'ﬂﬂﬂ”,"l"/

caMAQINE CURP MON(S)» TARLE 1Q4es

PATA(CAN(Ts»3)r]s)?54) 7

PSR IS TAPEPAR FEPEF PR FANAFERFEFEPER S ST LY PRV L LN
u;$9'n,upp1]n,”QU‘\u,npulqu'nga1an.ngp,S..ngszgu‘n‘u;rn,_ ;

MB2AN, MR, 2N T, 2881 "28S " a g NI N80 N NLRbE", ¢
n?er’".")“,2","8‘"()", ]
seAlr rCRCE AFSCLS)»TARLE 1300

PATACAMCY»9)s1=1?50) )

w2l ASQurw2Y1SOn2 29353 rmdBLD(Qn, w3 0ASCHan30aSANn,"30UgS6,
"30S5AnemILOSQua"3065" e ILT 20,328 S oma]E1SOL Y0 SaN, “
n362851n,snd0252u,"3625An,"3033(0n ,nS511S0w,n5355(Qn,"S455qn, |
33‘"(’"/ q
“e*oyRAINING COSISewnn

aa®aTRAINING COSYS ARE SEQULNCED BY MCsaNECHMOS CN AFSCanne
«ARMY TRAIMNING CUSTS, TABLE 11

DATAgAMCcI21), 131,54y

7929 ,57925¢215300¢215470425C146,25014¢6,,51884.» 1
33683, 3369340433%834,2336902¢306800504745178644s13144042
209300220939002 107545103752 141600214160,212345,2328(8.4, 3
SO0106.s21a0T 453940245 394020201AC7 4211407 ,224140,2449146,, :
2677100l 671 ea2bV62,452806202155084219504,215667,210888.,
1075805091200 213UP5a02107802416284¢230SAT7c25506%42E00742
2965,57665027665007665.268110068110427%217

saNAyy TRAINING LOSTS» TABLE 1Zse g
DATACAMC(I22)s 180054y »
1500340 155/00026€28,)21240642£12064231034,223318,9 !
233184524007 4235V40428248547600754719€10,2212%2,2¢4627 44
18613,,20888,220068.517786023133702204484,231208,21%53545 -
292602,52163002 1543600197 10¢2€02010220562,225044,2¢3529%4,
20962,,2050242206240205962¢2¢3452.222845,220040,0¢0p848,4,
237814520997 0221906052278842<80109¢22UBg8,227323,2c0647,,
2159662 11307408102,26836,08132,,9100.2146574/

Ca*MARTNE TRAINING COSTSH»TABLEIquen
DATA¢ANC(123),181554)/
5261.‘9osev:6521~n7259--6541--11?ﬂ6--eado-n9053.-
10’2500752“!‘752“0)752‘016(010!0735.!‘7.‘5.!6735 20735 e t
17426,,00100,98594,118754,11875,,19764,,2215534,30415.,

10419,,28804/ ;
#eda IR FONRCE TRAINING COSTS» TABLE 13awanw t
OATAcAuCeI?4)aladrS4y/ L = o e S s
10101.-l1910-'%‘7-:23“0-'4”9#2.'20191.-15757.. '
20115,,€1070,220007,,15450.2107724,015387,21353¢9,0¢¢110,, ¢
22513..lnell.nnb“czo.|0>79-r*20a.n159@5..33-c./
2o *9REPLACEMENT JURNDVER RATES (RTR)anne !
*»e*#RTR ARt SEQUENCEQD BY MUSANEC,MOS cn AP SCuana

tARMy RTRs TAgLL 11w
DATACARIRCI»1),131450)/

250,200 220124232 9200,200,372010041824105,262426,
027’.26’.2“016"lb'.20'.20"20‘.20’0)]'.3!'025: v¢0,4,2¢5426,

020,006, 017001720195 0195023002500228.222036203000c004162
2“'.15’01"l27"lb‘.72’!2>"25'025' '¢SI.29‘.£9.Q(‘/
aabAyyY RKYR?Z TARLE 12ee¢ = ; 4
DATACARTR(I?2),181,5a)7

e384, 10800V, 43690 ,36Y540332.21%242520,048

e1105,1207 1812000054551 e90U0»,4885,460p04002,8C0*,291, p
1815022000232, 0€260,351044005 190241405 ,2345432524370 .
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FORTRAN 1V PROGRAM PFOR 'M™MPLCCM
(Cont 'd)

e o U0 e TN SN R T AP A, 200080000000,
290001000 e dA0L a2 Ne 1800 S0 10 A0 100008200020, 12y,
COAMARINE CURF KEKe TARLE latas

DATACARIRCAs V) 0B aha)/

PR RIS IR I A RN IR R PR IR R B A I R R B B 1)
,]00,...\\.-0‘3\).."U]v.l\,‘]c.?f‘g'-,]uln.*0,0.?0)’0.070-@201
CERPETRA LR P B PN LI R LR X U

sadepaln FONCE RINe TARLLE t134ven

DATACARIR(CL-D) 1" 1anhay/

EICTN RLLEES P RS FE LR PE TR Y R P

PSR LI 0 PRI I TR T B R T I T A0 PP TR T I o VPR B N

e 1T N0 12AUP 11000 1208 120N YA0/

are Ty pOLLORINMNG COSTS ARE NEQUENCED py SERyICE

ANSMUBAT aa*a

AERLISYIED FCS (UaTCarAputt GIVALTATEY qrbETIRED COSID PARA Jea
DATA ENAQ3Yar U e QBA oYV /PN ol Vs onV0r 00N, 0dYy,
COFFLCrh PUS CONTSoTARLE &1L FICER & KETINED COSTY paRA 0,2
DAYA PAZ2RAY Lo qAYa, o gaNE o 14DT7 0/ 00N/ 020800 dd8r a1ty 2854y
PATA CA S e 0 000, 00,07, BUL/ZTP0 808 4a00,p02007

OATA MpCEZ TN e oM 0 e 2780 e 00/ epuC/ 00,000,027 0 075004y
aal Ce wiDEL STAR!'S Hpnt*e

INTEGER SWMA»SuxtrswxlelUNE

ONt ey

Swiliny

SWHXAg)?

SwXlal

NATA cras/ullauey

DATA Ridsa*0es

NATA VAl Javaen,

24X 1S M) YUAR OSECCURRING WUNT g8

DATA N zdQu 130, v, ,1390U,/
$8Y IS ANNGAL NECUURNING cUdl g

DATA Y LU e 2 30e2820,074d047
007 L8 INTRUQUCTIUN ¢ONT INTU INVENTURY LoC LIMNT €e2 dla?
PATA 28 (0 erlNge?h i, 000/

Qe INPEXED ST PUSTTLION QO GUST IN PRINY OCT MAThiNeeay
«a INOEX DALY PESETTUN LK NAU SUMNAKY 4,

DATA TRO/Z9 N3, 32480 deaptrarlotadr ol olalelodeyelrye

Fodotagetabo oo alol ool onr Ve dololads2ete?e

e INDEN DATA PUSITION FOK PROQUCTIUN SUMMARY®*o

DATA Qpr/Se edaneialogetelelrdoteldodatogayrtintedadrd,in
Jelogedeyedodo oo lode e dolededoadnaqededrdrairly
Yolsapedeasihal/

waternel g URTA PUSTIIUN il USS SUMMARywase

DATA oS %% 82 3,00l trdeleirdoandede ) odpariedr)rdrisds
PR R SN I AR PSPPI I PO T IR TR T I I PR i

ees et INDEN SUTS THE O SEULENCE UF K(y TU Bt PRINIpPeeas
DATA TRUS/Z40 310330 Jarll et Ur et a¥ g 08dpidrtiqrdd, t0.
R P e R R L P P T E R PR R A )

LR RS P UPR AR PRI L A R NUNER KU R N PR NS RN

CATA R/eQlUar v ene e 0o o0 V00008 00,0

0P Qg U KN e s YUNU 2 QUL UGUL e (A 120 ¢ ) Q%2080

1090 Lo CaQe? oY 07 /V 000/

ALL FOAMATS JOR LUEC MODEE LUUAYTLP NLEKL

S OFORMATEIOXCTLIRL YLl CRSTING MODEL®gy
FONMAT o pC YUU RANT TU CRANGEZDISPLAY TNE MODELS AISUNPTLIUNGNY
“ANSal K Y TUR yLde N FUN Nuoe™2)
f b edsar et IRE P ULLORING ASOUNPTLONS AR MALE vy
(RO OPERAT NG NUUNRS TN EV0 HRSZYR nY
MPUY v RpApL KATL Iy 208 ny,
Ty TREASNYORIATION PACTLN IS &80 7L0 "/
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FIGURE 1

Y\WVYRAN IV PROGRAM FPOR TTLCCM
(Cont 'Ad)

CERUNA) SUFPORT EQUIPMENT MAINTENANCE pACTOR 1§ MUy~
MEROOSy REVALR MATERTAL CUSNT FACTOR  1g 8% n/
"(ROOAY YEARS b OFERATION IS 10 YtARg »/
CEROQZY HOLOING INVENTORY FALTOR IS Dy n/
WERUOQOAY PORER cUNT 1S $20,U8 PER KWK "y
NEROAQY TRANSPORIAT NN COST PACTOR  §8 Sy "/
“ERUATY NISTANCE FROUM ORGANECATION TC pNTERNEDIAIE ny
CMALNTENANCE LEVEL 1S 2% ML vy
weROAAy DISTANGE FRUM INTERMEDTAYE 10 atpOT MAINTENANCE &,
MLEVEL - 1§ JO0Q. Mf %
weRUSQY SHONT OTSTANCE TRANSFUKTATIUN paCtOR IS $.V01 s/LB/ul"™,
weRU84Y LONG DISTANCE TRANSPUNTATICN FAERTER 18 $.0VQ01 S/ LB/ nulny
CEROATY NON RECUNRINA INVESTMENY FACT(R 1§ Q0% "7/
n(ROa0y INVENTARY RUPLINISHMENT FACTOR IS San/
weROQOY AyALLARLY MANKUURS PLR yEAR 1egd MRS™/
WER107y) MOULFICATION FACTOR o00Swy
CERIOAY REFLENTOSMMENT FACTUR TR"y)
FORNAT " IF ANy UF THF ARyt ASSUMPTIONG ARE NOT VAL)Dny
WFOR yOuR SYSTER/LQUuIpMENT. ENTER THE cADES AND cORMECT yALUFSw,
wnONE Ay A VTIME A> FOLLONWS ™7
"ENNNeve wMERE RNNN TS TRE UATA ELENENT(ROO1I,ROtAstyc) n/
wAND x IS TNt pAYA yALULCENTER AS A KEAL NUNBERY). "y
“1F NQ CNANGES ANE REQUIREU® UR AFTER (AT CMANGE HaS REEN" 7
CMA(E L ENTER ROQU®Q, "y
FORMAT¢"ENTER INMUT yARTARLE VALUES AS INDICATEpRe™/
wENTER pNLY THE VALUEG(NU CUDES NEEDEDY, IN TNE gRUbgny
wSPLCTFIEn. SEPARATE FACK VALUE wITH A& cOMMAL™/
TEN = 4000 0030252105008 V00, ™)
FORMAT " INVALTD ENTRY = PLEASE REENTER QPTICON®)
FORMATC"ENTER @ CREAL #) vALUES FUR R123 SEPARATL bty CUMNASWH)
FORMATE"DO YOU WANY FURMULA Naaa OR Raagh? LY g
“ANSWER A UR R ™)
FORMAYT (Al
FORMAT AL L AP 1Y)
FONMAY¢vVAp)
FORMAT(th )
FORMATC"ENTER CHANGES IN VARBAH(EN™)
FORMAT(mDO YUU wANT 10 MAXE CRANGES TO ANY OF Thi "™/
w ASSUMPTIONS ANUDZUR vARLABLEDd My
WANSNER WITH NCNUD BCROTH)Y ACASSUMPTIONS ONLY) "y
W OR yOyARTABLLS UNLYY™)
FORMATCHRENTER CHANGES IN ASOSUMPTIIONS ™)
FORMATCwb NTER ONLY THOSE DATA BLEMENTS yO Bt CHANGEUWy
wONE AT A TINL A pUOLLUNS 7
“RANNNEY e NRERE KNNN TS ThE OUATA BLEMENTCRUOL#ROLAPEYC) AND x lg"/
wYhL DATA VALUE(ENTER AS A wEAL NUMBERy. LF NO CHANGES ARL wy
“REQUIRLDY UR AP TER LAST CHANGE NAS REFN MADE» pANTER Kygvel ™)
FORMATCLI2 o "CNARGES IN CUST BLENENT CUTpuYSh//)
FORMAY(YAS)
FORMAT "0 YOU wANT YO USE AFPEADLIX 0w wy
“ulUTTARY PERSONNEL AND TRAINING TO CC&T Tht™/
onlLITANY FURSONNEL OF YOUN YSTEM 3n,
NANSKER Yy PUN YESe N PUN NG, /)
FORMAT ¢*D0 YOU WwANT YO INPUT ALL THE cpsSTny
wELLMERYS PUN RAV(R2D0=R234) AND PRUDLEYIUN(RIOQ®NISA )N,
WEAY DR JUST THL MINTMUM INFUTS TO OFERATE THE wy
TLOC MelEL Ry
FONMATE"ENTER (APUT VALUES AY (AQICATEQ "/
CENTER ONLY THE VALUES» IN IRE OROER A SPECIEIEL™,
CELPERATE EACK VALLUE WITH A CUMMNAG"/
CENAMP bes LUOC 2 00200 pl s 0
’(-h.“(H‘Q‘-tl.l‘tcdﬁtlttha.t.q-.l.Il..ﬂ..'.‘..lll‘.‘...‘h




OBV
Wy Ul
PN
Wl luu
al e
lduu
PRATHY
al>0Q
aloy(
qlff0Q
alduy
cTyug
abuul
atlud
b0 Q
<UIug
atay
wtHQu
el
LR
athyQ
R XY
a¥uul
avlog
aSel N
av I
v
ayady
avyoeun
av/QQ
avHOu
ayyao
SUUduy
SUluQ
sUCOQ
sUdae
SUsaQ
U300
sunng
AUA00
sudQ
SUYOQ
sluag
s1uc
« 100
PR AN
Si%00
51290
51000
s1700
s1800
bR RV
R
Sé10¢
See
«dduo
“dN00
S0
“éonl
SeluQ
«d"00

SeYuu

1005

1oce
to0?
fout
jouy
2001
2004
2004
JouUN
2002
20

20¢d

Maestanatada® oo 0 aiaann’

aGxaw eUSTY IN M) UrF CUNSTANY 1§70 | L]

. YhI=TAC (1P (yult CUdY bLEMENTS LEvhL Qb SLby
)f\.n\\‘hu‘|Ll‘l“nlf\:")"'5!!"‘"-&‘\!"lL|llh] LLE bR CAT "/
e "mesomen"m20e s tcwswsrtoenranasonreen
n.-...--..---._---.....-..-.‘-..‘---.u’)

FORMAY elb #9Xpn IR =TAC LYFE WYCLE CUST ELEMENTSHY
1eXanSTRUCIURED 2 MO wpPRI(K CANEYSTE Mampymly “enbYTHC v,
wEYeSp) "ynk (S8 MenpyeHRY MNP Y=g4 “enpyepd "y pycbe v,
NEYRRY “anb YOHR e y=8Y va"PY=G0 "enTnTalny)

FORMAT LM 29Xpn I l=TaC LIFE LYCLE COSY E(EMENTSHY
1aXanSTRUCTURE va dSxanb hIOK "amFY=TH "pouby~78 ",nb)Y"gC *,
nepYspy. 2y

FORMATEIW *"FY=be “onFY=8) “anby=bt4 “yufy=ts "snfY=ge “,
WEY el wanp Y88 "onp yoky netb Ye§( "anT(YAL"/)
PORMAYENOX?OY G,

FORMAT (YFQecrF T y¢)

FORMATelAae s T3t idacy

FORMATCTAC? Y39 p 20,0

FORMAYc?Ac2 TR, F cd,d)

FORMAT e 7TAG YOS b 03,2y

FokMaTeTAG?TEd 83,2
'"l‘P‘Y(".-'----.'~—-----.---'---.-----.-.‘--"
n-o-...-.o---~.-'-------v---'---o----«l

CTUYAL KESEARCH ARD NEVELOFEMENY CUSYSw,Y0d0F1)d, 4/
Harese mqe rra mPocvnsarenerSosnpmncan

" . I it A TSI L L R ot BN B B 7

\MAI('0-""-'"'"«"""""""“‘o'v“'“

n--v.-.---‘-'---'~------.~------~.---h/

PYUTAL PROGUCTIUN CUSTS"eT0d2E 13,27

Ne " Smese "wea oo mTaccprargumsawsurcacey
u....-,,-..-----..-"--—----.---'---.---.M’)

FONMAT ("we"sca.nPeuncentnnmccacuscnsngus®anh
-..--...-.-‘.-—.u‘-----------‘--------u,

"YOTAL UPERATING AND SUPPORT COSTS"oTevapld, 2/

Havassg ee"*es,csYoasemenaumnncsoucmney

R e R L R T L LR

)n.).‘ !A‘NHAY("--""-"'---'-‘--""‘"-“<"-"""‘

202%

2p20

PLERLY
d0e
2028

2047

-

te
e
(W

n.-.-._~..-!--.-‘---.-.--u—-'-------on/

“TUTAL LIFE CYQLE CusTs"aT0det 13,4/

NMemege  "ancrnn  vTaqewesnraemrScngursraann
n.--...-..-.----'-...-.-..--'---.----ul)
PORMAT (Maa et in™taaaantantstigaatdasagtatnnntagtndgnndgennt
Mastaagtactrda et annannty
"THLRE WERE NO CMANGES IN ThE IFE CYCpbE COSTOYy,

Mo aat et aeu " dangeatantdtNaaaatttagaqdsapragnnn,t
Tavtadatattad et anaann iy
FUMMAT NP M em®eic e nunetlaccunmrncegnanty
20XenTRITAC LIFE CYCLE CUNE MODEL"MY

A e L L L TR IR

FORMAT e TPt CyChb (NSTY CALLCULATED FCR tThEn)
\MAT¢edon 3
FiandMare

nWETH A UTUPC UF o t3.dem BASED ON“f 3 da™ LQUIPMENT Sy
CAND A PROLUCTTIUN Uy OF®eb 13,2+ tQUIPMENTST )
FORMAT " INFUT Tt NAwb UF YUUK SYSTEMZpQulPmMENT 0y

MIN THIRTYOIC) LETYERS UR LEASH/)Y

SACOANY CHANGLS N CDST LLAMUNT STRUCTURES WILL

REGUTRE CHANGES AN THE CORNEIPONDING INOENESooas

AetORED CUSE ELLUMENT STRUCTUNE PRINY CpuTetes
DATACCRODCTI P YIn b ) odsloYU)2

A0MI00 RESUARCH & pDrvbiLUpeMeNg .




s3eQe
54100
53<¢00
53300
53400
S32Q0
53eQ0
sdrae
53800
§3vG0
S4L0C
“el10Q
S4<00
Sedu0
S44Q0
94500
54000
SarlQ¢Q
S48 Q0

LI I B R

«avyoQ -

soL00
595100
85400
§5300
55400
§5500
§5¢G0
s5/00
9000
$9Y00
seV00
56100
S6¢00
sedoc
5¢400
sE6200
«6000
56700
se800
SevuQ
S7000
sT100
57400
sTI0
ERATUN
€100
sTogo
sT7¢0
sT000
STyo0
SEUL0
<100
see00
st
HE400
5¢200
s8&00Q
s8700
LLE I
sEYUQ

BRI
sylog

L I D T B B I

3 &£ 8 8 2 2 Y 28 o220y

R. L PIGURE 1

FORTRANVIV PROGRAM FOR TTLCCM
OQRIRAN IV F OR TTLCC!

(\QH\Q'A\A

.

40h g1 CONCEPY PURMULATION & vALLUATIRN

q0h 191 (VL hﬂltlhﬁ”

a0M 112 GUVERNMENT (Do

a0k 120 FULLL ScALE DEVELOPNENT
a0k 151 FuLL scﬂtt‘pﬁvthruth|
aph 14240 CONTRACTOR(N=R)

(NUN=RFCUN)

A0k 12211 pRAME MISHION LQUIP (PMEy
a0k 144011 SUBSYSTEMS (BPECTHY)

AQM \22.1?.5‘31(M,pyudlcl MANAGENENY
A0k faceldt dYSTEM ENGINLENING

a0K 12€4122 FROJECT MANALEMENT

agn 122¢03 SYSTEM TEST & EVALUATICA
0N 12<4e13) VEVELOP TENT & EVAL (CYNE)
40h 126,132 UPRINL, TEST & EVAL (CTgxk)
A0K 12¢513) NOCKUPS,

Ak - 13€413a TLSY & LVALUATIQON SUFFQRY
a0k 12€e13% VEST FACILIVILS

aQk 122018 TRAINING

4ok 12¢404) LQUIPHENT

40N 124004y SERVICES

a0k f2¢edud PACILITIES

agh 122v15 ptLuUL AR SUPPURT gQulp

qom 122¢106 pAlA

agh 12¢€416) YECch ORDERS & MANUALS

a0M 1244162 ENGINEERING UATA

ach 12€4183 NMANAGEMENT UATA

qOM 12¢4164 SUPPART DATA

agh 12841685 S0F TWARE SUPFORT UATA

Q0K 122017 QTHER. (SPLCIFY)

DATACCROCY? U 1ads 7)Y umdtsud)y

0K 123,01 GOVENNMENT (N=R)

40k 123011 PRUGRAM MNGMNI

agh 123012 YEOY SYTE ACTIVATION

a0k 123003 GUANKMNT. TEST (UTELIUTL)
40K 123614 GOVY FURN EQUIF(GFEICSPECLFY)
ack 123615 QINERCSPECTIFY)

a0h 124 FULL SCALE pEVELOPMENY (RECURY
apN 1¢5,1 CONTNACYPR (RECUN)

a0H 12511 pPRIME MISSION tQUIP

40k 1224181 dUBSYSTENS (QPECIFY)
Q0k 125012 SYDTEM/PROGECT MNGMNT

Q0K 125¢13 aTHhER (SPECIEY)
Q0K 1<6,1 GOVENNMENT (RECUN)

*#arepREOUCTICON CYUST ELEMENT PRINT OQUuTearne

DATACCPUCTIPJ)stsdnT ), usl,29)/
40he0C PROUUCTIUN

A0H 210 PRLLUCTIUN (NONSRECUN)
a0h 201,01 CONTRACTQOR (N=N)

40H $11011 pRIME MISSTION RQUIP
a0h 210411y DUBSYSTEMS (JPECIFY)
4Ok 211012 SYDTEM/PRUJECT MNGMNT
alh 2144121 OSYSTEM LAGLINLERING
AQ0H 2116122 FROJFCT MNGMNT

L 211013 TRAINING

40k 2100131 RQUIPMENY

a0k 2114137 dEevgees

“ok 200603y PACILITLES

aau Jifeld pLUULTAR SUPPUNT gQulip
a0k 21118 pala

q40on 210el9t TECH ORUERY & NANLOLS
Ak 210N UNGINEERTING

ank 2100153 MANAGEMENY

e T B RTE TN TR e W

s = % w W wER ™ E® ®TE BN ORTE wm

WE T B ®OE M BT R ST E ORTE TR T BE VNS YT OREY R Owow

reTssa—_—

" i




FIGURE 1
FORTRAN 1V PROGRAM lj\‘l\‘ 'l"l'H'\‘-\!

(Cont 'd)
|
|
LRIND = aph 290120 2UPHORT . |
S9300 = anM 2100196 DU TwARE SUFFQRY » |
cQ4nQ - apH 29116 INJT1A| SPARLS & RPR PRIg ’ ]
§§%00 = L 211417 QIPER ¢SPECTEY) .
s9000 = AQH 212,01 GOYERNMENT (N=HK) »
§SIv0 = apy 21211 INITIAL TRAINING »
59800 = AQN 21¢011 ) LQUIPMENY ’
S9YQ0 = L] 2144112 MERVICES »
aLuQQ = anH 214,11y PACIL YT LES »
enloo < apH 21212 SYDTEM TEST & LVALUATICA . - d
U200 = AQH 21012 PROQ ACCHAT TESTREVAL(PATE) »
40400 = apk 21<¢4122 UPRINL TEST & EVAL(CTYRE) /
FUNNQ DR P YREIUE NS ER KR RN ER IR V]
6UDC0 = apH 21291 ) PRUGKAM MANAGEMENT » :
aLOUD = AP d12401Q b ™NT SyvE ACTIVATIQEN ’ é
al/QC = AQH 212019 CUMMON SUPPQORT EQUIP »
aLBO0 - AN JU2¢18 QL ThAnt CENTEN .
X, aUYOOQ = apH 242017 QUVYT $ RN EQUIPCGFEYCSPECLFY)
A [ NNV apm 17018 INVERTARY MANAUEMENT ’
61100 * aph 29219 pInER ¢SPRCIE YD ’
61400 = Q0K 220 PHUDUCTIUN(RFCURRING? v
61300 = LI 221.) CONTNACTIOR (RECUN) ’
fr1e00 = LI 2101l PRIME MISSTON ERUILP ,
€1500 = A0H 2201ty dURSVYSTEMS (MPECLIF Y)Y :
a1000 = ank 21«18 SYDTEMg/PREYLELY MAGMND »
1700 = L 22V .12y dysrpm ENGLIANEERING ’
ALNQO0 *= agk 2214122 PROUECT MANAUEMENT ’
e1yon - agH 221413 nINER ¢SPECIFY) »
200 = AQH 222,1 GOVLNNMENT (RFCULN) ’
62100 = Aa0N €22¢11 QUILITY CUNTRUL & INSPECY ’
64<00 = AQH 222412 TKANSPORTATIUN ’
42300 = aon 222413 QPERATIONAL/SITE AC]T »
6400 = L 22¢413y dITE CONSTRULTION ’
42500 = AapH 2244132 SITL/SHIP/ZVENICLE CUNY ’
620600 = L 224,133 ASSMRLY LINSYAL g CHCxQUY »
selfoe = apM 222+18 ttlh URDERS & MANUALS ’
800 = A €22+1% qUVT FURN EQUIM(GFEDICSPECTIFY )
&«¢voo = L 22218 <UMPORY ENGINEERING »
sJueo = A0H 222¢17 nINER ¢SPECIEY) /
63100 (- savenge AONT STRUCTURE PRINY Qulesss
63200 CATACCASCL d)elalaT), Ul dU)Y/
83300 = A0NIN0 UPENRAYIANG & JyPPURT .
¢ 340 = A0N 310 OPERAYIONY ’
£3%00 = Aa0n 3D ENERGY CONSUMPTION ’
edono = QOn 31 MATERTAL CONSUMPTYIUN »
63100 = APk’ 3y OFERATUN PERSONAEL 1 »
e3Inpo - Q0N 3@ prERATIUNAL FACILRLLLES .
edvuo * aphn "5 ENULIPMENT CpaSEHOLLY »
equOU = A0n 310 SUETwARt SoppONTY .
sai00 = a0m Y180 SUOF TRAKL PENSONNLY .
a4cu0 = 40k yl8.¢ SOFTMARL CENTEN .
easo0 * a0n 337 OVTRER OFERAYIONS .
pa400 = 40N 320 LOGISTIC SUrelRY ’
64500 * a0n 321 MALNTENAACE ,
eqo00C = a0 Ve ) PERDUNNE| »
ear0( = a0N 32101 DNUNZTINL MAINT »
aaB00 = aon 32112 [NIRNDY MALNT .
cavoo agm 21013 QLFCT MAIMY . ’
aSu0e - apm 3121014 pLFOT MAINT(LAU/ZMOD KPR »
65100 = a0k ey, ¢ FAIND pACTLITIES »
e5%<00 = ack 32169 SUPFURY paulp MAYNT .
e9300 * Qom Yéle® CONTRACTOR SERVIGES .




] " ; | J—-I-u-I-I-lII-I1-I---l—--I--l-----u-----unérqq!
|
: ;;

FIGURE 1
FORTRAN IV PROGRAM FOR TTLCCM ;
(Cont'd) :
ASUQC - acH 322 SUPPLY »
5500 = aoH 322,10 PERSUNNE »
65000 * agM 322+11 PRUNZTINL SyPPLY »
695700 = a0H 322412 INIRMDT SUPELY -’
65800 - aoK 32213 ptrOY QUPPLY ’
£SY00 - ack 31224¢ SUSTAIN INVEST ’ i
ceu0Q = aQH 122421 REFLNHMNT SUPPLIES » ;
€6100 = apH 3244213y URGNZTNL LEVEL »
£e20C = LG 32¢,212 INT/DEPOY LEVEL /
6e300 NATACLASCL Y)ryadal),ymdyrdt)y e BN - e
€64Q0 = aA0H 3244213 "PR MATERIAL ’
66500 = a0k 322422 MUVIFICATIQONS » {
6ee0Q - a0M 322423 RPLCMNY CUMMON SPPRY EQUTP »
€700 = L 12243 INYNTRY ADMIN » .
cor0Q = L] 322+31 INVNTRY MNGMNT »
46%00 = aQH 322+v32 INVMIHY DIST/HULDING » >
eTV00 = L 322+33 TEUH DATA SUPPURT »
67100 °* ack 122,49 SUPPLY FACILITIES »
&1¢00 = a0k 127 .5 TRANDPORTATICON »
) 67300 = A0H 323 NTHER LUGISTIC SPT ’
&T400 = a0M 31 PERSONNEL TRNING R SPY »
61500 * Q0H 331 RFLCMNT TRNING o LA = R
61600 = A0H 332 HEALTH CLARE ’
6Tl - 80K 313 PELRSONNEL ACTIVITIEY (PCS) s
aT800 = 40H 334 prtRSONNEL SUPPURT »
e79%00 = aQH 335 RASE NPLRATING SUPPURTY /
GEUOC Ce 9404084 THE MAIN FROGRAM STAKRTS HERE eaqwate
6t100 10 wRITEC1220¢6)
68200 WRITE(y»20¢7)
6E400 READ(1,202Y)
68400 WRITE(1»9)
6E500 READC1,39)L1R
68600 IFCLTR,EQ"N")GU TO 30
8700 CWRITECL211)
68800 WRITEC1°12)
68Y00 C= READ IN CHANGES TO BE MADE TU THE ASSUMPTICNS AND UVERLAY
€9000 Ce THEM [N THL VALUES ARRAY,
69100 19 REAUe1,180)R02RNUM2EQSaVALUL
¢5200 TFCRNUMGEQU12)GV TU 241
€9300 IFCRNUMIEQ*Y99) w0 To 30 =
65400 R¢RNUMyaVvALUE
69500 G0 To 14
690600 194 WRITECY1,213Y)
6y700 G0 To 14

65800 C= L RITE MsGS KEQUESTING INPUTS POR THE VYARIQUS VARTABLES
69900 L=  aCCEPYT INPUIS ANU STORE IN .THt VALUES ARRAY
70000 241 WRITE(1232)

70100 READCL,/)R12

70<00 6o To 14

10300 30 IFCSwXxCeECe13GO TO 100

70400 IF(SwXxC*332552002200

705Q0 DATACVL (Tal)elxl?d)/mENYER"»"VALUE"2a"FORY/

10000 DATA Ry/20<»203,€08,210221122¢13,214,215,2162217,21VY,
rero0 o 2200221922¢22280¢250226022722¢2820229Y02312232202335234,
roesae = 235223922002k 2€42- 120122 )20300,30653075309»310230)0312»
TuYo0 ¢ 3102315231023170918231923200392323248232523270328,13¢Y,
TivoQ * 3302334233¢23332934,335233Y2941,38253084, 345,346,340,
11100 = 30903502350 03520953,5358012-901821922C410,

T1¢00 * 112109,14025797252260285 130012625182 15, (750601002720 »
71300 * 7227652102¢228,52%029,879502310252093254,55056276,070278¢
ri4go B6,89+92»1¢22002312,32023312343,12212012y

11500 NATACCRRCI?UI»I8isd),uslatli)/
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FIGURE 1
FORTRAN 1V PROGRAM FOR TTLCCM

n(CD!M "q)

71000 Le  *4a nNPUTS FRR REASERCH & UEVELUMENMENT  oe

Qo < 28KRZ2022R2VIFRO200,R210» »

Ti%p0Q * 2AHR211°R213I2R21%+R21S» 4

71¥00 = 2aMR2142R21TaR21Y2R220 ’ -

72000 * 20HR2212R2€2+RP2%4RD DS, ’

12100 * ZAHR22APR24TPKD4OeR729 » 4
12400 *© 20MR211PR232,R2IIPRINA, ’

12300 * 20HRZ152R2392R24VIR2041» ’

7400 = 2aKRzaz» »

72500 Ce  *L.INPUTS FOR FROPULTION a¢ o Pl T SRS Bt
7¢000 = 240HRI04*RIVOPRYOMPRIN9, ’ {
12790 = 20HR3I10?RIVLIPRILCIRIL U, » 1

72800 * 28KRI1%2R3II6PRIIIIRILB, ’

revye * 2AHRY192RICUPRIZIPRIDA ’

r3iv00 - 20HR3I2SPRICTPRI2OIRID9 ’

T3tco * 7AHRIIN?RIIIPRIICPIRIII, ’ 4

73200 = 20HR3I30»RIISHRIIYIRIAY, ’

T3300 " 20HRINPPRIYIPRYAD,RIA6, »

Tapp = 20KR3IQpPRIUYPRISVIRIRY, ’

73%00 * 20KR3ISPPRIVIPRISY, /

73600 NATACC(RR(I?J)»T=1s08),J=19429)/

73700 Ce ¢aINPUTS FLR ORS*# : TS T -
?3¥0n = PaHRQsR1A,R19,R2V, ’

73%g0 ZAHRIC,R117R100, N1 10, ’

ravgpe - 2aHRS? ,RTI52R2€6,KRe¢B, ’

78100 * 2aHRY I, REL17PRO2, K14, ’

ralc0 * 20HR1S,R17*RA6,R1¢6, »

74300 2aHR27,RT1?RT2,KRI9, ’ - - SR
rad400 = 2AHR21,R227R20,R«5, ’

14300 < 2aKR29,Ra7*R50sRO 1 ’

racqn - JAMRS2,R537R5Q,RD5, ’

14700 < 20HRE8.RYE*RTT RIB, »

7T4tco = 24NKe6,R897RSZ, /

74900 DATACCRRCI?U)r1®1p4), ymd0e31)/ ]

73000 * 20HR200PRIL22PRIZVPRINLY ’

75100 = 20HR3AY» /

75400 100 WRITFCY12204)

75300 READ¢1,39)700

75400 TFeTP0.EQe™Y )Gl TO 740

79500 1F(SWXCeEQel )Gy 10 71 = .,

75600 TFCSHXCeNFe1YGD 0 200

75700 L=

75800 L~ »«USER 10 PICK StRylct UfF PENSONNEL Yo gt cOSYEpes

75%00 L~ ¢e*aUSES METHODCLCGY AND DATA OF TTQ=CRT=032=76A®yI=APlasws
76000 740 WRITF(121)

7€100 74 READCL2TOIMSG

76200 92 IF(MSG.EQe"A")GU TO 75

16300 IF(MSG,EVe"N")UD T T6
70400 TF(MSG,EQ."MC"yGU TO 77
71¢500 [F(MSG,EQ."AF"YGY TU 15
76000 WRITEC1?2)

16700 GO To 248

76800 7% Lsl

76v00 wRITE¢L1,2)

17000 6o Tp 25

77100 76 Le2

11400 WRITEC123)

40 1 [ Jp— 60 To a€

AR TVIVENE & 1 Le?

77300 WRITECL?Y)

71000 a0 1o 27

7rrce 1w L 84

F=I=12




FIGURE 1
FORTRAN IV PROGRAM FOR TTLCCM

(Cont'd)

rrHce KRITFCy7Y)

77900 6e-To 25

78000 2% WRITFCy221)

8100 . . RFADE1,22)LVLINUdLGosNU,DUNE o 0 O e
Y8200 an Yo 120

78300 2¢ WRITFeyr21) -

7400 AFADCY,230LVL»p03,M0S1,GoK 2 NULDONE

TE500 a0 Tn 120

7880C 27 WRlTrCr221)

TETOC ... - READe1,24)LVL,NODGousNOsDUNE. . e
THEQQ 120 [F(G.EQ+"F")GO Tu 81

78%00 Gn Tp a2

719000 @&y PCSSENCL)

7910Q RCFeFMeL)

19400 MpCesulelel?

79300 APCsAE¢KsL) 2 S Tl
79400 RRGSAERC(K, L)

79500 Gn Tp a4

79600 87 TF(GEQe"nw")G0 TU 83

18700 60 Tn né

75800 @y PCSapNeL)

7990C. RCFsOMELY.. 4 LR Egi ot PR oy
a0UO0 vpCemnceeL)

£0100 BpCEaN¢K,L)

pC200 RRGEAWRC(K,L)

0300 - 6o Tn aad

#0400 8¢ 1r(G.EQe"0"J60 TU 13}

80500 . e (e DO SN iy i 3 s UL
#0600 131 FPCS=ANeL)

evroon RCFaCM(L)

atso00 MpCeMDe2¢L)

ALYOQ APCaANeK,L)

81u00 RBGRAQOR(KsL)

P1100 - 6n Tr na

81200 1248 WRITF(122)

81300 6n Tp 25

81400 A GO TOCRS»B7+»R5,82),L

81500 Ay 1=

81600 Js2

81700 237 IF(MDS,EQ.AM(C1.2).AND, MOST. LV, ANCY22))80 TC 227
PINOO Tele?

a1v0¢ JeJé?

a2U00 TF(JeGYe108)G0 TU 128

82100 60 Tan 237

P2200 227 1s(lety/2

RZIGO 60 Ta (27 oy
42490 B8s 1s!

#2500 ¢ 1F(Mns EQ,AMCT,LI)GO TO t27

teolU leley

eetoo 1FCL.GTe5ulGO TU 128

8ecBOU 60 To 90

82700 128 G0 To€91,14221337134Y

PILOC 94 WRITFC12Y) s

ERY] WRITF(122)

R3IZ00 6n Tn 25

3300 132 wRITEC128)

B 3400 WRIT (192)

83300 Gn Tp 25

RIGLG 133 wWRITpeyr72)

R3O0 WRITEC122)

AINQN an I 2%

PavCu 134 wRiITpereT V)

L RIS —




B4GCO
parQe
aas00
f4300
Q400
e84500
40O
8arco
RANCO
eavee
avveoe
#s10C
85400
[ )
gv400
as>00
a%000C
es700
p38QC
esvyoo
ROUCO
eel1o00
pee00
aeiCo
gedago
fe500
peoCo
gereo
AEVCO
pey00
[RAYUY
erT100
RTZ0C
AT3CC
er400C
&7500
arecc
e7/700
R7800
RTS00
eeuO0
ee100
faB200
fE3I00
atUQ0
88500
AEEQO
RETOO
REB (O
pBYCC
ryV00
pY1CO
9v2ce
8%300
8Y4U0
ey500¢
ayolQu
8vyroQ
avyag0o0
ayvyoo
sCuoc
sCiluc

12t

9%

71
Ce

1o

URE 1

TORTRAN 1V PROGRAM FOR TTLCCM
S ont

S

WRiETgCt»2)

G Te 25

ATCr(AMCCI?L)*ARTIRCL,L)Y4CACL)
RYCeRPC*RUF *PRG

««CALCULATLIUNS FUR, AND STUKAGE OF RESLTSes
IFCLvL.tQ."0PR" M2

TFCLVL ,EQ."SHPH)M=0

TFCLVL k@ VLM IM=y

TFCLyL KR "1l My )MeD

NOSCLonvYahNUeNDS(LaN)
PPCSeL,MYstPCoNUCBPOS (L o M)
ATCUSCLoMYaATCONC*ATCS (L2 M)

WRUS L, MYsMOCONUTMDCSCEL 2 M)
PCSSCLMYIBFCSAaNCO®PCSS(L2M)
ROCSELMYaBUCCL)TNNROCSCL M)
RYCSeL»MYSNTCHIRTLS (L, M) :
TRPCSEL MYeBFCSELPMYSPCSSEL M) aATCSCLaMy+ROCSCL, N+
MRCSeLaMyeRTCSCL2 M)

TFCUOONF e NE o 20 )00 T (25228227,25)0L
RatBeRPCSCL, )

ROIBaPPCSCLr L)

R16R=z=RpCS(Lr 1)

F378ePPCSCL,2)
RIOIg=aTeS(L 1Y *RTCS (L »2)4ATUS(L,A)+ATES(LAA)
R102renDCS(L P 1Y+MOCSCL»2)4MULS(L)I)4NDESCLAQ)
R103pepCSSUL e yaFCSSeLr)+FCNS(L3)ePCeS(LrA)
F105ponlc Sl s 1 )4 B0CSEL p@)+RLLS(L,3)4pCrSCLraY
WRITECYr28)

PEAD(1,30)100

1F(Tn0,EQ"B")GL TO 29

TFCNCSeLs8)EQ,UIGL TU 30
R110as¢TPCOC(Lra)7N0S(LrA))/ 1056,
TFCNEScLpt) ek @, 0G0 TO 302
ReGA=(TPESLLZIY/NOS(Le1)) 71808,
TFCNPScLe2)ebQ,02G0 TO 302
R2BARCTPESLLP2)/NOS( L)Y 1008,
TFINCSeLs320EQ,02G0 0 J02
RI1A(TPCSCLP 3y /NCSCLP Y)Y/ 2E0E,
R10AsNpSCL?3)

R10cAznOS(L,0)

G0 Yo 121

Fedlyeplte

R(I6by=piIaR

E(3TyeriTE

R(91)erY1R

R(101)=KIQIR

REI02)eRYCCR

RC103YaR10JIB

Re108)RIODR

TF(SwXpceNECIIGR TU 200

saveRfaUFSTS INPUTS FOR | C(Nvase
WRITF(1»200)

READ (1, 39)0uN

WRITECyr12V0)

TFCARN, EQ A" )GU TO 109

vsll

Naly

"ER K

6c Tp ¢qCa

Mgl

Nzl

(AR




gu<acC
¢Udd4C
gL4ce
g050¢
qUouC
40700
gLu00
TR
s1UQ0
sling
61400
¢lioo
914G0
91300
§1600
61700
91800
91%00
92uQ0
9¢10¢
§2¢00
§2300
92400
92300
92600
94700
92800
92%00
93000
93100
93200
93Juo
93400
93500
93000
93700
93800
93900
Q4u00
94100
94200
g4Jae
944900
94500
94000
L9400
94800
94900
95000
95100
95200
95400
95400
95%00
95000
95700
99500
95900
96uUQ00
6100
9e<00
9f300

FIGURE 1
FORTRAN IV PROGRAM FOR TTLCCM
(Cont'd)

164 0p 105 JsN?MM
WRITEC12102)CV(Caat)pla103)rlKR(IrJ)rTIalad)
IF(JuA)Go 10 108
IF(Jeln)G0 10 tUS
IFCJd=31)60 10 tu°
1F(Je26)G0 10 quU/
Y= sassREAUS INPUTS USING UATA Ky FOR INCTIKECT AUUKESSING
L= TC ASSIGN VALUES TO GORRESPULNOING K() LCcATIONS
Ce Ry ARE SEQUENCFU TO RC) INPLTSaeas

READe¢1,4)A28aC,U

6n Ton 106

108 READ(¢1,/)A
Gn Tp 106

107 READCL12/)AsBAC
60 To 106

106 Kk3IRy(M)

R(XK)sa
MEMeéy
KK3Ry (M)
R(KKyup
MaM¢ |
KK3RY (M)
R(KK)sC
MaMey
KK3Ry (W)
R(KKysp
MgMey
105 GONTINYE ;
WRITEC1232)
REAU(1,/)R12
Ce  THE USER IS GIVEN THE OPTION UF SELECTING THE TRANS®
Ca  pORTATION CUST FUMMULA TO Bt VSED,
Ce THE VARIOUS COMPUTATIANS ARE MADE HERE, REFER TO

C~  yARIQUS AppENRICItS OF YTO=UNT~Q32=78evy LIFE Cvckt COSTING .

Le FOR AN EXPLANATION/ANALYSIS UF THE FORNULAS USED
Cam 44088 CALCULATIONSww

Ce 4aLEARNING CUKVE CALCULATION®»

200 BeALOGIOCR(20))/ALOG10C2,)

X uCREIFICL, o)/ CIRCIDI®OINN(,0B)( 5)0e(1,4B)))an("],/8)

X239 CCREII*CTeoRIIZCOLR(DI 42w (fa®B)lallaBider( atti))))

& we(ey,/8)
Ca((RC1Y))/ (X2 "E)
Re49yeCce((X2)weti)
RE7T0ysye=CN(T1y¢N(T2Y)
RC7I)a(RC27I=RCTY)II/C(R(T1)*h(D2)Y)
CRETAYa L e=RETI) 2 SR e
RC40ysCCRCII*RCIIVR(14)*RC2TII/RC16) )+

X CCRELYYREYINC Lo “RC2TIISRCTAIR(SII/R(16))
R(AIyap(23)¢R(68)

Ce *ad]geabNERGY CUNSUMPTION®®
Re33ysr(21)+RC1)"RCB)Y*R(9)

(" wed124aMATERIAL LONSUMPTION®® L.
RCIAYCRC29)*R(22))*R(9)

Ce *6313040PERATOR FERSONNEL **

IFCRIOACNECV)IR(1I0)I=R10A
IFCRYITAGNE 1 OsIR(IL1)IZRITA
RalAgReI1)*RCI0)I"R(Y)
IFCTO0NES"B"IR(41)=RULA
Ce 22431022 CPENATIONAL FACILITIEO s
Le R¢S0y 1S DIRECT UNPUT
La *031S542EQUIPMENT LEASERULNS*®
Ce ReS1y 1S DIRECTY UNPUT

F=I-15




eAAND
Q6500
26400
96700
QAANG
00000
Q70n0
971n0
97200
97300
Q7an0
Q7520
Q7ANn0O
Q7T7n0
A7AND
Q7en0
oRNNnG
QR{n0
Q820
QR InN
QRAND
Q8sSn0
OR&n(
aaran
QRANN
QAan0
20A4n0
90]00
Q02n0
991In0
qoapna
9¢Sn0
99An0
99700
0Qann
099qr
100000
100100
1002n0
10Q3q0
10napn0
100500
1004800
100700
100apn0
100900
10tan0
101100
109200
101350
101400
101500
{01400
101700
101800
101900
102000
102100
102200
1023p0
1024an0
102500

Co
C-
Ce

Ce
C=
Ce

sa11Ae*cOFTWARE SUIPPORT e
IFeRI09AJNF O ANU, RET109Y,60,0,)IR(109)=ER10QA
TreRIIO0ANE D AND, R(TIL10)FAR, 0, R(110)%R1104
RoyAzR(100)«R(110)+R(90)
TFeTnnenfF ,"A= 0 (91)=RO1A
RERT)I=R(92Y+R(QY)
vatl7ednTUIR NPERATIONS
R¢s2) Ie INeUY
2411 Ne*nPFRATINANS
Rl (G 0A1)+REAN 4D Y4RIS0)aR(S1)+R(S2I*R(BTY)
20121 14 ¢aIRAANTZATTIONAL MATNTS*
1r(R2AA NE D ANN, REDA) FR,0,IR(2A)=R26A
Pzl eRe22)20 (N1 YaRCISYI/NIAY)YEREDP6)aR(YV)
\rrvvn,l“”q"‘ﬁ('l\—rlﬂﬁ
P28 (12 INTERHMENTATE MAINT &,

¢R2AA NP0 AMD R(PR) FR,0, Y-R28A

-~A-;(;f,\.- (1AYY®R(TNYaNR(1TY*R(28)
trelnnenE AP EITY=RITA
red2y  taeanront MATNT(HVERMALY Yoo
21 )sReSTYaneTRYen 00
1esREA) FGa. A YREIA YD,
..121,1;0o"$"ﬁV LRU/ZMONDULE REPATIN*e
GraPy=Re11eRIBYaRLALIaR(TRYSRITOIR(IEBDY
24121, 1e01NTAl MATMT FPERSONNF| CNSTWs
BeaSy=Re14 )2t ITYaRCIRY4R(EQ)
24171 24 sNMAINTFNANCE FACTLTTIFSe.
Ne1T=(ReRAYRETAIYAR(ARAY
I1F¢RES3)eFQ,N,IRISIITRST
se1?) dewcupenet FopTPMENT MATNYENANCE o0
ReaV%y=Red)a(2(117Y400331))
“s 1 Qe INTRACINR SFRYICES*a
R4y Is PIRECY INPYY
a1 e ATMT-NANCE 4o
R¢R8)Y=F¢35)+R(53)+R(IPI+R(54) . = -
41?2 11 0aNRAANTZATINNAL SUPPLY MERG, 2@
Reody=endar(1p)
ee 30 120 INYERMEDTATE
Realy=a039(37)
13eeDLONT SUPPLY PELRS,%a
cnsts Agk INCLURER IN QVERHEAD RATES UF 321,13
ea 322, 1 4cUPPLY FERSONNFL @
QradyeRe@3Y14@(94)40(08)
JyternaaNT7aTTONAL SPARFS e
Qraly=Re7 P VaQCO Y R (1 YaR(LA) /R(1O)
P12 e« INTER/ZDEPOTY SPARFSea
Ready=(RlQ)eR(II*R(14I/RI1A))aR( /)
24120 21 14aRPDATH MATERTAL 0
a3 e (e mQ TN ARSI S(REIINROIYSR(a)Y/Re18))
LOTAAHED| FNTSHMENT SPARFcaw
REaDyeReBUY+READ I4R(AI)
LS e MUNTFICATTING .o
ReolYeNEQYeR(gQYeR(C1O7)
e 177,220 REPLATENENT CAMMAN SUPPURT LQUIPMENT e
Rea¥yaRe10RI¥R(I4Y)
“e 172,24 tSUSTAINING

LNSTS e
NIRFCT

ynePn

tayY s

SUPPLY PLRS o»
-.152.
en V2D

«a 1D

)
es1??

aad

INVESTMENTS ¢ e

QesByaRean)sRea7Y41(08)
e3P, 310 INVENTIRY
A3V =0,

R3181.0,

Re23y=0,

Readaysn,

T=1sds

MANAGEMENT o

Ny 400




FIGURE 1
FORTRAN IV PROGRAM FOR TTLCCM
(Cont 'd)
102€GCG P23TeRy2CII*XCII4v(1)*(REE)I=14)I/R(E)
1eel00 Raddyeglio(id*2cl)
3 10800 Fe23)spr(232+4R237
£ 104960 S Re338)eR(IIUIeRINAT AR s TR L
1¢3U00 3r0 C(eNTINYE
: . L53100 6 weiEa, sEeukigtuling DESTRIAUTEGRIROU N ¥
1cd¢0C RC6BYaR(PI*CC10"R(9)*R(49)I=(R(4CI/2.y)
103300 C= w0322,33a2 ILCHNIVAL DATA SUPPGKTw#
1034GU RES9Y)yar(aTdek(29)
103300 (e 0e322 300 INVENTURY ADMINISTRATICNS®
104000 RC43)a3R(23I+R(6BI+R(5S) 1
1€3/00 L= ##342,4%+SUPPLY PACILITIES»
1C380C (= R¢55) 1S DIKECT UNPUT
103%00 C= ©6322 5%« ThANSPUNRTATION®* E
: 104600 RE106)22,s(H(ELITR66)*REIINCTIIISR(2Z)) :
10410¢C RA4AgREB0)I*REAN)ITRCL06)
104¢00 L= *+*Raqp FORMULA 4S CFRIVED FROM APPENCYTX E OF VCLedews :
14300 C- #a*T10«0RT"CI2-72eyympApPlane
10440C RQUBECRC1I*RCEII/NC16))w ¢
A 104500 Ca- «a*01SCARD AT ORU LEVELsNEW LRU FROM CEpPOTaws
104000 = (RCTCYICCR(CII*R(OI)AR(65)+H(O1)*RCE6U)aR(66))
1C470C Ce . aetQRG 70 INT REFAIR AND REYURN#w®
104800 = +ROTII4RETYI*(24"R(61)IWRCOI)I*R(ESIPR(EQ)I4R(EUIR(00))
1C4Y00 C= 2a*(0RG TO INT ANU DISCARDSNEW LKU TO CRGws+*
102¢00 = +RET1IR(7II* (24 "R(O1IR(BII*RIESI+R( & )aR(6U4I"REOES)
105100 Le +atDEpnl REPAIR/UISCARD REIUNN TO ORGeat
102¢00 = ¢R(T72y%¢204R(61)4R(6II*R(09)42,4R(61)4R(64)IsK(66)))
105400 La . saraygFR TU SELLLT TRANSPORTATION FORMyLA®SEE
12400 ¢~ TT10°0RT=03<¢=78p=V3-ApF FOR LXPLANATION Of CHCICFS**ws
165200 WRITE(C1,38)
102600 READC1,39)LTR ;
169700 Sp1  (F(LTR,EQ."“A™ ,U"¢ LTR,EQ "B™) GG 1O 141
102100 WRITEC1216) :
1C03YC0 - . REAU(1,39)ILTR - = S L S ,
106000 60 To 501 g
106100 14! IFCLYR,EQ."AM)IR(44)=R44A
106400 IFCLTR,EQ."B")R(44)aRauB
102300 U= *w322%aSypPrLY S
106400 RCB3)8aCa2)+R(SBIOR(4II*RISII+R(A4)
106500 Ca #432344L0GASTIC PUPPORT COSTDes ot ] : i
106600 C= R(S6) 1S DIKECT UNPUTY
106700 Ca £4320%4L0GISTIC SUPPORT*s ]
1 106800 R(3I2yaR(BUI*R(BHI+R(56)
: 106900 (e «¢330eaPERYONNEL TRAINING & SUPPORT s :
107v0C ag99,-n(101)on(luz)oa(lua)ontlua)oa(lcs) :
167100 . C- #4300¢«0PENATING AND SUPPORT®e_ : e '
10700 RCIVYISR(ITI*REI2I+R(99) !
107300 IFCAMN,EQ."A")GU TO 1111 '
107400 REIULI=CREYTI*R(YISRE67)I4REI20ISRCIIZY+p(IINI+RCII4) :
167300 RE3I36)aRCAYI*R(YI4RCILT)
10700¢C Re300)aREIV1)4R(336)
107700 . 60 To 111

107800 Co  *4%R &0 CALCULATIUNSawe
107900 1911 R(238)nR(239)

108400 R(237)aR¢23U)4R(CUQ)4R(241Y)
10¥%100 R(236)eR(237I0R(CU2)
108200 Re230)IuR¢231)eR(€3I2)+R(233)4R(234)+R(235)
1ctdog R(223)aR(2¢4)¢R(€25)¢R(2261¢N(22T)ILR(228)
! 108400 Re21RA)eR(219)¢R(€20)4RC221)
i 10¢200 Re212)aK¢233)4R(414)4RC21SI+N(216)+4K(217)
108600 RC209)uk(210)4n(€1]) "3
10¥/Cu Redl7yeke2vd) 3
4

E=l=1l7




G
Py YAR (A2 Y ON(DIRISR 2029+ R (224K L229)
{ R(etS a2l (€20)
(S REeUay=-HeZld)en(<36)
{eY 100 REeUII=R2La)en(<0)
10YeQQ Re200YaReZULYen(C0N)
yiCg Ca= CePRODICTIUN CALLULATIONS 4we
1ovage Bedazy e YE)an(34G)4R( 350)
S eeSac Qed8nyehe 345 )eR (AR 4R(IATIINCISLII+FR(IC2)4R(IS T4k 254)
Ve Selac st Te1Yen(IaY)
PETOC Felinye RCLIG)
< ( BeilryLFed3BY4(Q0)eFR(JOY)
e Relievyah¢d3T)ap(300)
110U u( ReIZAYeReIET YR (308
1¢tac Re322YeREIeIIn(920)4R0225)
YUZ00 7 $)=he3C2YeRTATATAR(ITOVINIYI0)SR(IYI ISR IIZI4R03])
PHG2C6 7 SRE33a 43 R(3IIT)
110400 PEFLIIwREITATEc U IFRIGREIFEISNEILTICRE D18
11e50¢ RedUAyekp 2L Sy (10 )eR(3)Y)
1100 ReJ0EYeh L&) 20 (307
1Lt eo Re3Clye R0,
11080¢ REDU2Ygh(2UIIp (08I aR(ICRIRIII2I+RII9IVSRII19)¢K(220)
vagYee Re3Gyyeht2tcdsnr(921)
tYILLg REIUEYI=REIVI V4R (334,
f 3 1YE0 1yl DiLPren(AG)
+11<0C YTYREC 1Y)
[RE I RUYSH(G)
11140 eRITregr128)
fg1sec WRITEC1212))
111¢0¢C TP(ShYneFQec) WRITE(1214Q)
11170C TF(Reag) N CHASCAg)yWRITE(L22026)
111800 TPCReaa) AL Chasta0)YWRITE(122030)
111voe IF(Rea6) At JCHGSLUS)YWRITELY22C29)
1yel0Q TR (ReBa) AL LCKASULLO)YYWRITE(L22CZEIDTUFRE»QTYSBUY
19210¢( [F(Re200y,ENeCHUN(Z00)IGE TC 968
f1<C0 TE(SWYRFGoIWRITEC]L1000)
19400 TE(SWXR«FEGelINRITECLL1000Q
yy2aet Ce ses s rOAVERSIONCG aND FORMAT FRINTOUTS CPANE KEREwete
11450C Ce SaNOTF o 00L00 ety CONVERTYS VALUES TC MILLICNS#®
11ctl CLe seaRENe
112700 123 «x=200
11800 Lal
11¢%00 00 126 vel’%3
113000 velho(y)
113100 VALIKR Iz 0CLLllaniKy
114400 60 To(r00¢r24007:€008,2009,4010),M
113300 2¢0¢ TEINERyeNE ORGSR YWRITECL2€VCI)(RCCT e J2alslal ), YAL(K)
113400 G0 Y8 el
113500 2007 T lhenyoenEeCHUSCR) I RRITECTP<VO2)CROCTs J2alalnl )y ¥VALIK)
113000 66 Ta §2?
:}i':c 2o0e !‘(“CN;.\!--”GS\‘))h”lTl(l-ZUCB)(NU(loJ)-l:ln?)-V‘L(h)
114800 GO Ta 22
P1AUE 2009 1FCHENy R eCHGEUN ) IRRITECT2 €U0 ERD(To ) alx1aT ), VAL(K)
119030 e 1o g¢?
114100 2010 TFCRERyeNECHGSORY)ARTTECLIP€VCS ) CROCTsg)pdalal ), VALCK)
114¢00 172 Kaxey
114340 Lalty
$14400 32¢& coNTINUE
114500 shITECL#20¢1)VALL200)
114600 L= cae e pRPUUCTICNG e
(14290 WRITECYr121)
realyy NRITECT*EE L)
114y40 et tEdNEICCYotwo k300N YU0 T 997

D




115000
115100
119200
113300
113400
112300
113600
112700 7011
119800
115900 2012
118000

110100 20t

11600
116300 2014
11¢400
116500 201>
116600 15S
116700
116800
116900 10
117000
117100 C=
117¢00
117360
117400 997
117300
117000
117700
117900
117%00
11800C
118100
11400
118300 2010
118400
116500 2017
118600
1187CQ 2014
118800
118Y00 201V
11%000
119100 2020
11900 165
119400
119400 140
11¥200
11Y000
11700
119800
11Y900 9q6
120000 C=
120100 ¢
120200
120300
120400
120300 asx0
120000 sSq0
12¢700
120800
12CY00 600
121000 Ca-
121100 Lae

FIGURE 1
FORTRAN IV PROGRAM FOR TTLCCM

(Cont 'qd)

WRITFCY*1QU0)

Ke3O0Q

ILsl

no 150 Jel?55

M Pl

VAL(K)=«00QU0014R(X)

6n Tne201122012,€013,2018,2015),u

TF(ReK) «NESCHGS(N)IWRITE(12EVO01)(PDCT»  )almla?)eVAL(K)
60 Tp 5%

TFCR(K)yeNESCHGSIR)IWRITL(122U0Z2)(POCTIs )nlntaT)sVALCK)
60 To 15%
TF(RIKyeNESCHGSCR)IWNRITECT#2VU03)¢PO(Ts g)sTate? aVAL/X)
6c To 199
lr(fo).Nr.CHGS(N))hnIYE(1»2“0A){PD(l.J).l-ln7).VﬂL(u)
60 Tp 15%
TFCRCKYeNEsChGE(NIINRITE(122V0S)(PDCI» )slatal ), VALCK)
KeK+y

KKSKK 1

Leley

CONTINUE

WRITF(17220€2)VALL300)

Cetna(a et R (RJER(6) CONVERTS ANNUAL CDSTS T0 Lillaena
wRITEC12121)

WhITEC1212))

TFCRE30)WESSCHGSLI0))GD YO Y&

WRITE(12104UC)

Lsl

MNel. '

DO 160 Jwy24é

X'IkQSQV)

VAL(K)=eOOUCC1aK(K)*R(6)

NelUOS(L)

GO T0(€20162c017,€018,2019,2040) K

IFCRCKYaNE < CHGGUNIINRITECL22VQ12C0SCTag)alalaldsVALCK)
cd To 165
IFCREKYeNECCHGSCAIIWRITE(12€V02)¢0SCIagdalula?)sVAL(K)
6o To 1¢5
TFCR(KYNESCHGS (M) IWRITE (12¢V03)(0SCLa )alula? ), VAL (K
Gn Tp 1¢%
IFCR(KYoNESCHGS(NYIIRRITECL22V08)¢0S( e )al2ls?32VALIK)
GO To 165

TFCREKYysNECCHGSCP)INRITECI2P¢UUS (UDCTrg)ainlar)sVAL(N)
Lel+y

MaMey

CONTINyE

WRI1TEC1220¢33vaALi30) .
VALCABysVAL(200)*VALCI00)«VAL(ID)

RC4BymyAL(48)

WRITE(1»20<4)vaLL4g)

IFCRCAA) JECeCHESLABIYWRITECL22025)

eana| 0408 LHGSE) AND R() Heht

NOTEsON SUBSEQUENT KyUNS ONLY THE CHANGES ARE FRINTIS CoTess,

1FeSWxB,NEL1) Go TO So0C

00 450 Kel2400,1

CHGSCKYSR(N)

CONTINUE

SWXBs2

On 600 Le1?400,1

ReL)aCHGS(L)

CONTINUE

THE USER TS GIVEN THE OPTION RERE TU wAkt ANy cmahute
10 THF ARIGINAL INPUTS, THE LPTIONS ARE TQ CHANGE Juod

F-1-19
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SECTION B
GENERAL INFORMATION :
P ACCEPTABLE INPUT DATA ‘
The cost and data elements that drive this model are broken down
1nto two categories; constants/assumptions and variables.
The constants/assumptions are data delements that have a high oo jree 1
of constancy and so have been incorporated into the program to reduce data
entry time. Although labeled "constants", these items may be changed during
the execution of the program if so desired by the user. Upon completion ot
3

the program, the constants revert to their original values. Permanent
change of these elements must be made by amendment to the program and re-
compilation. The list of this category of data elements is shown in Table 1.

The list of variables, or user determined items, 1s depicted in
rables 2, 3, 4, and 5. These items will be entered during execution of the
program in response to program generated requests. For the convenience of ‘;
the user, Tables 2, 3, 4, and 5 have been designed so that they can be used
as input sheets by putting the required input data into the input value
column. Tables 6, 7, and 8 show the model's output cost structure,

In addition to the aforementioned categories ot data, the useol i %
will be required to indicate, in response to a program generated message, '
which one of two transportation cost tormulas 1s to be used. l'hese two
formulas are described in Table 9,

Lk PROCESSING AVATLABLE

Options within the program allow both the vauiables and the
‘constants" to be manipulated to show cost sensitivity to changina tactors, ?
After the initial generation of cost data, the program will generate and

print only Lhose items that have changed from the original cost tigures. {
1
'
i
- 3
)
3
.

F=I=21
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ratina Hi (2920 hrs/yr)

; pot Overhaul Rate (.20)

s I'ransportation Cost Factor ($.50/1b)

wpport Equip Maintenance Factor (.10)
epal AT LAl ost Factor (.05)
ars o tion (10)
lding Inventory Factor (.03)
- » R Power Cost (.0,.04 §/Kkwh)
ransportation Cost Factor (.085)
R Dist. A. (Oxg. ta Int« Level) 2> mi)
ist. B. (Int. to Depot Level) (3000 mi)
rransportation Factor A. (.001 §/ib/mi)
KOO 'ransportation Factor B. (.0001 $/1b/m1)
! RO Non-Recurring Investment Cost Factor (.40)
ROKO Inventory Replenishment Cost Factor (.05)
RO Available Manhours per vear (1656 hrs)
Modification Factor (.005)
Replenishment Factor (.07
!
™ 54

F=1=2.
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} CAR
!\'lr‘-f'!\!\‘\'!l AND DEVELOPMEN1 j
DATA INPUTS POR FORTRAN LCC MODI }
Jl8 e CCM ata nput 3
wt Hlem, Data Description Wi e Value
\ F 4 1’&‘ "\‘Tlll.l»'f\‘l \\'\"‘\4‘1‘? PV \ ) 1 :
R 3 113 covernment (Con t sV) (Q)
1 R20O8 et ) Subsystems (N=R) () [
R210 128« 1dd Syatem Engineering (N=R) () . i
R211 122121 Project Management (N=R) g, 54
R213 f22.19) DT&E (N=R) () | =
3 v R214 B PR 3 OTSE  (N=R) ()
R215 132 X33 Mockups (N=R) G)
o 122,134 F&E Support, (N=R) ()
R21 Led< 13 lgat Facilities (N=R) ()
’ R219 122. 141 Equipment (N=R) ()
R210 1323+ 142 Servigces (N=R) 2}
R221 F2d <143 Facilities (N=R) ()
R34 L43.1% Peculiar Support Equipment (N=R) )
224 122.161 ech. Orders & Manuals (N=R) ()
Raz2D 124162 Engineering Data (N=-R) ) i
R226 L4¢ 163 Management Data (N=R) G
R227 122,164 Support Data (N=R) {C)
R228 123165 Software Support Data (N=R) (<)
R229 b L8 Uy Other (N=R) ()
R231 La35d] Program Management (N=R) () |
) R232 t33.12 leat Site Activation (N=R) (Q)
R233 5 0. S0 M Government (DTE/TOTE) (N=R) e !
R34 123,14 GFE  (N=R) (Q) !
_ R235 23,18 Other (N=R) (@) {
i R239 L T Subsystem (R) () {
; R240 3 L System/FProject Mamt (R) () :
R4 3 B Other (R) () '
. R242 126.1 Government (R) ) ‘




n oo b
1stor LOCM
LL® 3 CO3 lh‘!H,
R04 30 T
Rivo 1ls33l
R3O by
L | \ 37 |
iy

\ \
Rl !

v 121
D '

\ ‘
1
il
1

R34 1 |

\
R L

14
R4 11
Rdo
RN
R3q49
R3IHU - v 4
RiH1 £2.14
R352 P22 kS
RIGA ) X
R1%4 L |

R FORTRAM 1 A

Data DesC \l\l LOn

Subsyvatems (N=R)
svatem Engineering (N=R)
roject Management (N=R)

Paquipment (N=R)

\

vl Qe (N=R)
1c1litde (N=R)
i} \ T \
e & Manual \
1% x J (N \

Management  (N«R)

ipport (N-R)
Oof twar upport (N=R)
H \ \ 1 '
AL W \ !
) \
(
< \ )

exvioes (N=R)
Facilities (N=-R)

PATE (N=R)

OTKE (N=R)

Program Management (N=R)
Mfest Site Activation (N-

R)

common Support Bgquip (N=R)

wottware center (N=R)

GPE  (N=R)

Lnventory Management (N-

thev (N=R)

ubsystem (R)

vatem Unagineering (R)
1t Manaagemoent (R)

ve r(RY

nality Control & Insp.,
nsporta m o (R)

onatruction (R)

(B

ttes/Ship/Vehicle Conv (R}

Svatem Assombly, Install,

N Checkout (R
rech Orders & Manuals (i
GFE (R)

upport Enaineering (R)

>
\

)

\

Data

source

L%

Input
Value




Reguster
N\,_\ .

ROV
ROLIR
ROL19D
RO20
roO10Y
ro114/
R1QY
rilo Y
ROAS 7
RO7S
RO26 l-/
Ro28 Y
RO13
ROO 1
RO6G2
RO 14
RO1S
RO17
RO4 O
ROLlo
RO27
RO71

RO72

RO79
RO21
RO22
RO24

RU2S
RO29
RO47
ROSO
ROS1
ROS2
ROS3
LRO54
H55

ROSG
RO76 .’j

Y

LOCM

Cost BElem,

ild
318
317
321.2
21,4
322.4
323

FABLE 4

OPERATIONS AND SUPPORT

DATA _INFUTS FOR FORTRAN LCC MODEI

Data Input
Data Description ource Value
Equipment Quantaity (#) ()
Unit Production Cost Est, (§) a 3
Quantity Used for UPC Est, (#) (1)
Learning Curve Slope (%) Q)
No. Operators /Equipment (%) (C7G)
Operator Cost (§/hr) {(G)
No. Software Personnel (#) ()
Software Personnel Costs (8 hy) (3)
No. Depot Personnel (#) (CG)
Depot Personnel Cost (§7hr) {3)
Org. Level Maint. Pers. Cost (8 hr) ()
Int, lLevel Maint. Pera. Cost (5/hr) ()
Equipment Weight (1bhs) ()
Avg. Weight of LRU (1bs) il
Avg. Weight of Repair Parts (lbs) ()
Avg. Replacement Ass., (LRU) Cost ($) ()
Avg. MTTR (Ora. Level) (hys) (C)
Avg. MTTR (Int. Level) (hrs) (<)
Avg, MTTR (Depat lLevel) (hrs) (C)
Avg, MTRE (hrs! ()
Discard Rate (%) (M)
P2 (VY of ALL failed LRU's to be
repaired/discarded at Int. lLevel) (%) (C)
P3 (% of ALL failed LRU's to be
repaired/discarded at Depot Level) (1) (M)
Avg. Depot Level Repair Rate () {C)
Ava. Power Rating (kw) )
Avg. Preventative Maint, (hr /yvv) ()
Avg. Material Consumpation Rate ()
(units yr equip) 3
Avg Material Cost (8 ‘untit) )
Tech. Data Magmt Costs (8 /paae) {23
No. Page in Set of Tech Data (pages) (o)
Operational Facilities Cosat (§) Q)
Equipment Leaseholds Cost (9) (K3
Other Operating Costs (§) (G
Maintenance Facilities (9) Q)
contractor services () (<)
Supply Facilities (§) )
Other Logistic sSupport Costs (§) (C/G)
support Bquipment Avea (tt T ) Q)
F=1=25
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4 \BLE =
WS AND SUPPORT
\T'A FOR FORTRAN LCC MODEL
(Cont'ad)
Reglister CCM Data
) Cost Elem, Date¢ Dvscriz‘t:ion Source
Equipment Code (#) (Analyst)
[teration Number (#) (Analyst)
"loor Area Cost (S/vr) (G)
Maintenance Work Area (ft</yr) (C/G)
laint. of Software Center (S/yr) (G)
y
4 R&D Estimate (S) ()
= Lay Support Egquipment ($) 0
» X -~ N=R Production Costs (%) {(C/G)
R331 ~ Support Equipment (3S) (C/G)
33 == ther Recurring Products (9) (C/G)
wher of New FSN (#) (C)
161 5,000 ()
.\z\ - ‘ln Y (‘\
, 000 = $500,000 ()
3 wer $500, 000 (C)
:
1/ The inputs are not required if the Appendix D, Military
I SONNE and Training Costs (MP & TC) portion of the model
* 1sed (See Table 5 for inputs to MP & TC portions of
I -
</ jata i o be input for R076, RO86, and RO8Y, an input
ot required for RO53.
3/ These inputs are required only if not previously input.

Input
Value
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TABLE &

ILITARY PERSONNEL & TRAINING COSTS

|
E
;
i
e Data Description
f 1. Service
r 2. Level
!
k¥
3. MOSs
%
4. Pay Grade
5. Number
» %

LR R LEVEL .Qi‘

OPR

DATA INPUTS FOR FORTRAN LOC MODEL

Service

Choice of Values

A (Army), N (Navy), MC (Marine Corps),
AF (Air Force)

OPR (Operator), SWP (Software Personnel), 4
OLM (Org. fevel Maint.), TIM (Intermediate 1

Level Maint,)

See TTO=-0ORT-0312=70A-\3-APD |

- A

Number of personnel at level in MOS and
Pay Grade (99 or less)

Input Values For

B S

RERMOSHR®,  MRAPAY GRADE®*®, NRANUMBERY®W ewe

F=1-27
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A ‘
% 5
128
| BRa
14

X
\

1

: ¢ ¥ M
Data bDescription :
Resocarch & Deve lopment
Concept PFormulation & Validation
ontractoy 3
1 ale Development
] e Development (Non-recurring) <
tractor (Non-recurring)
13 juipment (PME)
t { Lo L\" 3
t \ t Management 3
tom Yngineering y
! t Manaagement . ' ! &
at & Bvaluation
t Test & Bvalua
\ t valuatio
\ viuataom o
¢ Lyt
raining
1y TN L)
'\
Vay Support Equi pment
't
hnical raden & Manuals
i t 1 Data
Management Data
ot Xara
ftware Support bata
) {(Spocaity)
St tNot=recurring)
S OAPAT  Naraaemen
X i ACtivatio
verm t (D \
\ ment Purnishe | (GFE) (8peci fy)
they (Specify)
Fall sScale Development (Recuryina)

system/ Proyect Manaagoment

wOvernment (Recurring

ontractor (Recurving)

wime Mission Equipment  (PME)
ubsyvstems (Specify)

ther {(Specify)

\




Register
No.

R300
R301
R302
R303
R304
R305
R306
R307
R308
R309
R310
R311
R312
R313
R314
R315
R316
R317
R318
R319
R320
R321
R322
R323
R324
R325
R326
R327
R328
R329
R330
R331
R332
R333
R334
R335

COST DATA OUTPUTS FOR FORTRAN LCC MODEL

TABLE 7

PRODUCTION 1

LCCM

Cost Elem.

200

210
28%e )
211,21
. 0 T 0
211,12
211.121
211,122
231,13
2Lk 13%
311.143
2211.133
211.14
21L1.15
1) 3351
23114152
211.153
211.154
211,185
21116
231,17
2121
212.11
212.121X
212.112
413113
212.12
213.1321
212.133
21223
212.14
212 LS
212.16
258 < L7
412,18
212.19

Data Descri ption

Production

Production (Non-recurring)
Contractor (Non-recurring)
Prime Mission Equipment (PMI) 1
Subsystems (Specify)

System/Project Management

System Engineering

Project Management

Training

Equipment

services

Facilities

Peculiar Support Equipment

Data

Technical Orders & Manuals

Engineering

Management

Support

Software Support

Initial Spares & Repair Parts

Other (Specify)

Government (Non-recurring)

Initial Training

Equipment

Services

Facilities

System Test & Evaluation

Production Acceptance Test & Evaluation (FATE) '
Operational Test & Evaluation (OT\E) ~
Program Management

Test Site Activation

Common Support Equipment

Software Center

Government Furnished Equipment (GFF) (Specitfy)
Inventory Management

Other (Specify)

F=1-29
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TABLE

OPERATING AND SUPPORT
COST DATA OUTPUT FOR FORTRAN LCC MODEL

Registex LCCM
No. Cost Elem. Data Description

RO30 300 Operating & Support

RO31 310 Operations

RO33 311 Energy Consumption

R0O34 312 Material Consumption

RO41 313 Operator Personnel

ROS50 314 Operational Facilities

ROS51 315 Equipment Leasehclds

RO87 316 Software Support

RO91 316.1 Software Personnel

R092 316.2 Software Center

R0O52 317 Other Operations Costs

RO32 320 Logistic Support

RO84 321 Maintenance

RO35 3211 Personnel

RO36 o 7.4 T i )rganizational Maintenance
RO37 32%:12 Intermediate Maintenance

RO38 3% . 13 Depot Maintenance

RO69 321,14 Depot Maintenance (LRU/Mod Rpr)
RO53 3212 Maintenance Facilities

RO39 32153 Support Equipment Maintenance
RO54 321.4 Contractor Services

RO85 322 Supply

R0O42 322.1 Personnel

R0O93 322:11 Organizational Supply

R094 322.12 Intermediate Supply

R0O95 322.13 Depot Supply

RO58 322.2 Sustaining Investments

R0O40 322.21 Replenishment Spares

RO81 322.211 Organizational Level

R0O82 322.212 Intermediate/Depot Level

RO83 3225213 Repair Material

R0O97 322,22 Modifications

R0O98 322 .43 Replacement Common Support Equipment
RO43 322.3 Inventory Administration

R0O23 32253k Inventory Management

RO68 322.32 Inventory Distribution/Holding
RO59 322,33 Technical Data Support

ROS55 322.4 Supply Facilities

RO44 322.5 Transportation

RO56 323 Other Logistic Support Costs




OPERATING AND GUI POR']
ST DATA OUTPUT FOR FORTRAN LCC MOL EL

(Conk'd)

Register LCCM
Ho. cont Elsn, Data Description
RO9O9 330 Personnel Training & Support
R101 311 Replacement Training
R102 332 Health Care
w103 333 Personnel Activities (PCS) \
R104 334 Personnel Support
RIOS 3 35 Ba R !v;::.'(.: "t
L i T i B T o Cyre 1t Ot
RO4G G Unit Production Costs Calculated ($)

Other Registers Used but not Printed Out

2 IR | failed LRU's discarded a' Org. Level)

RO7 3 P2 failed LRU's discarded al Int. Level)
RO 74 P22 (% failed LRU's repaived at Lnt. Level)
R10G Depot Overhaul Transportation osts (5)

F=L=3d
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? TABLE 9
1
i TRANSPORTATION COST_FORMULAS
1 DEPOT_OVERHAUL TRANSPORTATTON FORMULA:
i
& R106 = 2 x R64 x R66 x R9 x R1} x R2
| 4
i TRANSPORTATION COST FORMULA A (R44A) : ]

R44A = R60 x RA0 + RI06

A et e

TRANSPORTATION COST FORMULA B (R44B);

e

R44B = R9 x §%;1 X ;R?O X [;R(\l x R63Y x R6SH + Rol x Rod R(\h}

W

+ R71 x R74 x [) X R61 x R63 x ROH 4+ RO X Rod x RN\]
+ R71 x R73 x [f X RO61 x R63 x ROS + Rol x Rosd x Rh{]
+ R72 x E X R61 x R63 x R6S + 2 x ROI x Ro4 x Rh(\] \

+R106 |

wvhere, - 4
R values are as detined in Tables 1, 4 and 8.




ATA GENERATEI

iaure . depicts the types and format of data generated by

an

dp e program.  As shown on the figure, there are two types of output
crated by the program (messages and data) and one type of input (replies).

The messages are lines generated by the program which may
require a response by the user.

Data are lines generated by the program which reflects the
results of the computations in a readable format.

In response to messages, replies arve those entries made by

he user to input variables, to make corrections, or to supply informa-

ti1on which will determine the processing flow (NOTE: A reply is
required following any ? symbols produced by the program) .

tv CONVERSATIONAL_SYSTEM CONTROL STATEMENTS

Input data is entered on-line, during execution of the program,
1 response to program generated messages. BEach message indicates the
type of data/response to enter and its format. Refer to Figure . for
the messages and required entry formats. NOTE: All figures arce entered

as real numbers and, therefore, must contain a decimal point.

Vs ENTERING YOUR INPUT DATA

Input data is entered on-line, during execution of the program,

1 response to program generated messages,  bBach message indicates the

ot data/response to enter and its format. Refer to Figure 2 for the
messages and required entry formats. NOTE: All figures are enterved
real numbers and, theretore, must contain a decimal point.

Vi LISTING DATA FILES

There are no data files associated with this system. All
and output is via the remote terminal.,

P=1=34

as

input

type

o

-y




FIGURE 2

SAMPLE PROGRAM OUTPUT (WITH ANNOTATIONS)

FEUN TTLCCHM TRITAC.

PUNNTING

TRI-TAT LIFE CYCLE CDIZT MDDEL
INFLT THE NRME OF vDUP 20D TEMAEODITEMENT _“
IN TRIFPTY (200 LETTERS UF LESS # )
SYRCTICAL DIGITAL FACIMILE. R, |-Repl
00 YO WANT TO CHRMGE T 7oy THE HODELD AT OnPTTONS Msq
HNCWER Y FOR YEZ« N FOF N, T
7Y —ﬂhﬂ-,—i«-ul ) y T |~Rep Ly

THE FOLLOWING RISUMPTIONS RARE MADE

(RONLy DPERATING HOURS  JS &So0 HRD YR
(RONZY DEPOT DVEPWAUL FATE IS &0

RO02y TRANSPORTATION FRCTOR 10 $.50/LE

PO04Y SUPPDRT ECUIIPMENT MRAINTENRNCE FROTDR 10 107,

RO0Sy REPRIF MATERIAL COIT FRCTOR 1D 57

(ROOsy YERRT OF OREPRTIDON 12 10 YERRT

CRONTY HOLDING INVENTDFRY FROTOR 1S 3%

CRODSY POMER COTT  IY fu,04 FPEF KUK

POROy TEPRANTPDRTATIDON COZT FROTOFR 1T S5 _Msg
FROR3y DIZTRNCE FROM DPGSHIZATION TOD INTERMEDIATE #3
MRINTENSNCE LEVEL 15 &% Ml

Pumsr DISTANCE FROM INTERPMEDIRTE TO 1:=FOT MAINTENMNCE

LEVEL I3 3000 M1

(ROS%Y CHORT DITTRNCE TRAMTFORTATION FROTOF 17 $.001 § LE Ml
POASY LOMG DISTRNCE TEANTEDFTRTION FSCTDE 10 $, 0001 4 LF 1)

ROATY NOM FPECURRIMG INVEITMEMT FROTOR 10 400
CROSU INVENTORY FEFLINIIHMENT FROTOR 10 S5

POA0Y RYATLAELE MANHOUKD FEP YERF 1858 kil :
(PLGTY MODIFICARTION FROTOP . 00S

(P10 PEPLENISHMENT FRITOR 7%

IF ANY OF THE HEDVE AISUMPTIONT RFE HOY VHLID < )
FOR VOUR SYSTEMAECUIPMENT. ENTER THE CDIDED GND CDRPECT VAL 2 |
OHE WT A TIME RO FOLLOMT !
FHMMeS o WMERE RMEN 1T THe [eetl opemir s ler 1Qeb T

AND 12 THE DATA VAHLUE CENTER WD h FERL NUMBER | i

IF HD CHANGES ARE FRECLITREDs OF RFTEF LRCT CHANGE M BEEN

MADE«ENTER F9SQQ=i,
TRONI w420,
TRO0Z=0, _ ~Reply
TR99San,
00 YVOU WANT T0 LUZE ARPERNDID D

MILITRREY PERSONNEL AND TRNItIMS 1O COLT ThE Meq
MILITRRY FERIONMNEL OF YDUS TVITEM 7 -
PHTUER Y FOR YES« N FDF KO, #4

o PP L IR SRRy E '-Rvplv

Fel=35

b oD



FIGURE 2
SAMPLE PROGRAM OUTPUT (WITH ANNOTATIONS)
(Cont "d)
I ILITHE i-'(i_g.‘rtrq"h .hn:‘ TERINIS DTS
CRTE THE TEFVICE OF THE PERSONNEL TO BRE COSTED

SHONER WITH R FOR REMY. 1OFDR NAVYe MO FOR MEETNE CDRF.
OF BF FDE NMIF FORCE

WWEENRT Y e

r
ENTER THE PEFCONGEL 1FTEMATION TN THE OFTTF
ML FQRMET INDICHTED LOIMNS THE FOLLDUWING CODEL ANL
CEFERRTING THE DARTH EY COMMRIS
LNMDER eel EVELee ENTEFR ONE DF THE FOLLOWING CDDESS

0P = DPEPATOR

Jue o= TOFT-WRRE PEFIONRCL

OLM = DRGANIZATIONSL LEVEL MAINTENCE

ILM = INTEFMEDIRTE LEVEL MAINTENMNCE
LINNER eeMD~ee ENTEP THE NEFROFPIRTE CODE RS FOLLOWT:
FOR REMYE MOS CODE MUST BE OF TYPE XMAMX
FOR nR\VYE MOT CODE MUTT RE AR=XXNN« RHAXNAF DP HR=MMAFT
FOF MREINE COF® MOD CUDE MUST RE .
FOF AlF FORCE MOZ CUDE MUTT RE NXXXM
WNERED =sNUMTER « BND ReERl B
P 6 eelmy e lifee ENTER FERY LRERDE El YO E9,
LNNIER eeliiIMiFRee FNTEE THE NUIMEER DF PERIONNCEL 0t 10 9w
TO PE C2°TED FDF OEACMY LEVEL MDY AND FHY GRARLUE ENTERED.
LNHDER eeliMNEee ENTER I WMHEN p{l ONLY 1F YOU REE
FINITHEDR WITH ALL TNRPUTS AT ALl LEVEL ..

~OFENSRENGER 1 W T

se| [T eecoel] Se.oeldy LEN[IF oo el Heoe, se]I[INF oo

TOLMET-1411.E3s 01
el flUEL evcoelM] eo.0elr, LIl ee. sofiiiMli Fea,ee]i[IItf oo

PILMeET-1411+ED 0123, Lne Bt 8- UL o e o I e 85
17 FERCONNEL (OZTIM FOF TFALE-DFF o OF BRIE LINE COST
FoTIMATE. INDERENDENT FmERMETRIC COCT ESTIMRTE DP

CHIG FREZENTRTION VBT

HGTESOUTPUT TO LCC MDDEL FOF TPRDE-OFF v 1T RVEPAGE
COTT PES pAN WOUR, FDP B QUTPUT T° ACCUMULATED
FERIOINEL COTT . ANTWMER WITH & DR

"

DO VoW MRNT TO INPUT &LL THE COST

ELEM=NT. FDR FrDoRSOn=2240 BHL PRODUCTION R 200-P 3840
R OF JUST THE MINIMuUN INFLTD TO OFERRTE THE

(L
LCC MODEL (ByS

TH.

ENTES IMEUT VRLLET & IHDILWRTED.

ENTEE CHLY THE VHLUE . IM THE ORDEP & “BECIFIED,
CEPERATE DACH VHLUE Ui = COMMS,

FOHMELEae L0 e, DS, vl

ENTER Ve 1E FOF Fotcs ko nebenueRey N
SLOSN20, v 0, e 4STHLIEL, o 0,

ENTES UaLuE FQF R21I s RISy PRI REI
DD e v 0s o

ENTEF VSLUE FOF Pl REI T RIS RSN

20,2 0.+0. v 0, o
EMTEP VALUE FOF P&l e PRI REZHPRES
T0v¢ 0o s Qs * U
ENTER VRLUE FOF FEESPRETRPEERR22%,
R RS
ENTER v LiE FOR P2l «PORSREXRRIS.

e el s Ben O

*Call for entry of variables.
Answer required as indicated

FeT=136

Msq
Tus

;. Rpp] y

Msq
TS

+Roplies

‘Msa
Tw7
+Reply
)

Msq
THs

QRvply

Mugs*
THa-14

e
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GURE 2

3.\_“1)‘_1.}‘:. }‘R})_("'W‘. 0\1“'_]11’_’1: V\_W__l_‘l‘n ;\NNU']'»;\ I'TONS)
(Cnn ')

ENTER VRLLE FOF
RELUSE U L L
EMTEFR UmLUE FOFE
0%

ENTER \VRLUE #0F

LroT e R L

ol

FR04sRI0RFIAT R

TIQO0, LIV 000, «ANRINI, W0,

ENTER \'RLUE FOR

FRLOP3ILFALEF

TROQOU, « Q. ¢ 1 ORS1A, 2 300000,
FRI%RIles PO RO
TR0000, SO0, L 1BO000, L0,

ENTER VALUE FOR

ENTERP VRALUE FOF

PAISFZ0 R

TRUIELI000, s J0I000, s DL s 0,

ENTER VALUE FD&
TO 0,0 0,0 0, L
ENTER VARLUE FOF

TO, 1400000, $ (O, e O,

ENTER VALUE FOF

FIE%R3E

PRI RIS

RAZICRIDN RO e p

TOL 0, IREET00, s E30000, o

ENTER VRALUE FDF

FoaleREq Ik

TR21000, «E20 0, 0 U,

ENTER VALUVE FOF
Th.e e 0,00,
ENTER VALUE F[&
LU UM (P
ENTEP VRLUE FDR

F ook DaNeh
RT3 RA%AL P

“d

Pi RIS RISORI 0y

TIO00, o« 1 UE, ¢ LUO0, o 8

ENTER VRLUE FD®
TOL 000,00, 0
ENTER VALUE FOF
T10.0 18,790, ¢ 0,
ENTER \RLUE FOF
TR 1 01200, 2
ENTER VALUE FOP
TeSel 1 S E800. L
ENTER VRLUE FOP

FlOsR1IPRIUG R
T RIS RS PO
FlasRatlsPaloF 14,
RISsRITyPAnRIA.

STeFTI RTECRTO

TLE8r. 48,39 R, BEL

ENTER \'RLUE FOF

TN 10000, 0 0%

ENTER VALUE FOF

RO REC RO RO,

PO, RAT RS0 RS Y

TR, SS90, 80000, v O o

ENTER VALUE FOR
PO o0 0 36100, 00, L
ENTER VRLUE FD#
TOL S v S04A, o 1, L
ENTER VALLE FODP
TR, N3 0, L
ENTER 4 (PERL o)
00,030,900, 0¢0,.
DD YD WsnT EDR Y
ANIMER R DV B
TR.

VL UE D

L™

FR2 RS2 PS4, PSS,
FNa RTRRTT RTE
Flve RiG, PRz,

FOR R1od

1WR 38R

A%k

MO R

ol

R

B E T

384

TIPSR R ARG,

AR

341

T LI
Wl Msqgs®

-#]15-

#AN

U

EPRRRTE Iy L OIMMA

vy | [SREN

*Call for entry of variables.
indicated.

Answers required as
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RAM QUTPLY

{(Cone'd)
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TROTICRL DIGITAL FRCIMILE

WMITH & DYURC | $ 1s4n=, on Fe o ED ON 1000, 00 EOUTFMENTE
wilo o/ PRODUCTION BUY DF 1000, by EQUIPMENTS

IR AR RS IR L R 2 R 2 X 2 =

COSTS IR My OF CONSTAMT 1978 § [
TRI=-TR™ LIFE CYCLE COST ELEMENT LEVEL LEVEL ut |
STRUCTURE 3 € ELEMENY - ELEMENT CHT. !
s N S N B s o A i i A S e s e S A S L e . 9 3 A 0 0 5 e e 7 e o { {
|
BESERRC) LEVELOFEMENT 868 |
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(WITH ANNOTAT1ONS)

L AR e e e e e T2 o S XIS S RS XS 2 X 2 ol 2l o d

P

COSTS 1IN M
LIFE CYCLE COST ELEMENTS LEVEL LEVEL UR
STEUCTLURE 3 s LEMENT

TEI=TRC

cd 1 Pemi S0 1IE
S (H=F T
1«51 PRI t 10N EOULR 0.0
2314111 LBSYSTEMS (SPECIF) (i, 09
11,18 TEN-PROJECT MHNGMNT e
&11:181 TEM ENGINEEF ING LIPS
& : Sl oI T MEEMY 41
E1i.313 TRRINING Q. 0*
e¥1.138 FAICE 0, 0%
cll:19 PECLILIRF UPPORT EVwilF O 3}
e « 1% INTH 0. %
£11.3)%1 TECw DRDERS PR 0. 20
i3+ 1% S THEERTNG !
c '.:.t' LR R T I S P Y U, (¢
114159 SUPRORT 29 L
13.18 IHITIRL bkt BRE RRTY &1
3o LI HEF PEC]S .21
S.1 BOVERMMENT (N=FY 1. 494
21&.1% COMMON SUPPORT EQUILF L.su
12,18 INVENTORY MANRGEMENT 0, 0
S&0 PEODUCTION EECURPR NS,
2&1.1 CONTRACTOR (FECUF: Sl
ekl 31 PRT! MIZSI0N EQUITE 1%
afl.111 TEMI LA 1 5. 2¢
&3 ¥4 YErl PRO T MG N, 3N
CH O B TEM EMGINEEFR ] Lot
1. 188 FROUSCT MRMHGERENT 0. &
T # THER SPECIFY» LU L
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FIGURE 2

SAMPLE PROGRAM OUTPUT (WITH ANNOTATIONS)
(Cont'd)

- cotsee POPPPPPPD - - secesee
COITS IN <M OF COMITANT 1972 %

TRI-TAC LIFE CYCLE COST ELEMENTSZ E"tL LEVEL TUE
STRUCTURE 2 ¢ ELEMENT ELEMENT CAT.

- - — c——

=00 DPEPATING £ ZUPPORT 1718 ;
310 DPERRTION: G003
211 ENEFGY CCMILMFTION 0.5 i 1
212 MATERIAL CONIUMPTION S, 00
%14 DFERATIONSL FACILITIES 0,50
320 LOGIZTIC IURPDRT . 11, 0%
321 MAINTENAMIE 2.9
221.1 FERZOMNEL 1.0n
221,11 OFSHITHL MAINT !
221,123 INTEMOT MSRINT n.1%
5 ) 221.14 DEFCT MAINT (LFLL-MOD PPF> 0. &0
231.2 MAINT FACILITIED n. 04
_ax 3 SUPPOFT EOUIP MAINT .51
Z1.4 CONTRRCTOF TERVICESD 0. 35
E SUPPLY €.18
22.1 PERSONNEL 6. 02 ‘-Data
322,11 OPGNITNL SUPPLY 0. 02 Lines
322.12 INTRMDT SUPPLY 0. 01
322.2 SUSTAIN INVEST
333.21 REPLNNMNT SUFPPLIES S.45%
232.212 INT-DEPDT LEVEL 3.5
I82.312 PPP MRTERPIAL 0.8
322,28 MODIFICATIONT 0.7
32%.2% PPLCMNT COMMOM ZPFPT EQUIF (.9
322.% INYNTFY AIMIN 0.7
322,31 INYHTRY MNGMNT 0.1
2& INYNTRY DIST-HOLDING 0.57
.2% TECK LRTA SUFPOFPT 0.07
S TRANIEOSTATION 0n.e

=~
.
[
A

2
32
22

&

-
<o
4

2ee.

TOTAL DFEPATING AMD IUPPOPT CDITI irele

TOTAL LIFE CYCLE CDSTS 44,57

. 53 YOU WANT TO mSKE CHANGED TO AMY OF THE
STIUMPTIONT @NI-DF WAPIRELET? _Msg
AMTWER MITH HYND ECEOTHY AYAIIUMPTIONS OMLY g #40
OF W(YAPIARELES ONLYY

a3 P

-Reply

EMD TTLCCM 12.4 ZEC.

* (No reply, termination
of program)




 —————

PTATING CONVERSATIONAL OPERATIONS

This paragraph describes the procedures to follow to activate or

the remote terminals.

Turn the terminal modem ON. On the Hazeltine 2000, set the baud

rate to 300, transmission mode to Batch, and the parity to 1. Dial one of
the following telephone numbers: 542-8950 or 542-8960. When the tone comes
m, place the telephone receiver into the modem.

Messages in the following format will appear on the screen/printer:

FORT MONMOUTH TIME SHARING - 02/08, STATION 20

ENTER USER CODE, PLEASE (Enter your user code here)*
ND YOUR PASSWORD

MMMMMMMM ON THE TTY these five lines will be
WWWWWIWWW overprinted so that when you enter

EES AR A your password it will be unreadable
5SS o to anyone who might get hold of the
HCICICIGIGISIC printed output,

(Enter your password here)*

ENTER CHARGE CODE AND TERMINAL NUMBER - (enter charge code followed
by a comma and then theg
terminal number. The
terminal numbers are 40 for
the Hazeltine and 48 for
TTY . )

WED JUL 30 REMOTES ON 0830-1130, 1300-1730 HRS TODAY.

YOU ARE UNFAMILIAR WITH THE USE OF THE TERMINALS, CONTACT THE SOFTWARE
INTEGRATION AND INFORMATION BRACH FOR INSTRUCTIONS.

*These are responses that you must enter. Follow the
entry with a (+) left arrow on the TTY or a left arrow
followed by a SHIFT-XMIT on the Hazeltine.

F=1-40
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VIII TERMINATING CONVERSATION OPERATIONS

To terminate processing on the remote terminals, enter the word

"BYE". Messages similar to the following will appear :

ON FOR 1 MIN, 40.3 SEC
C&E USE +5 SEC
EXECUTE 10.0 SEC
I/0 TIME ds2 SEC
OFF AT 3:50 PM
BYE

06/03/78

After the above has been completed, the torminal
will be disconnected from the computer,

Remove the phone from the modem and replace the
receiver.

Turn the terminal and modem OFF.

F-1-41

P




PROGRAME

a. Restrictions, None
b. Starting the Program. Enter the command:

RUN TTLCCM/TRITAC

All responses/entrics reguire the system operation codes
of left arrow or left arrow followed by SHIFT-XMIT for
the Hazeltine 2000.

CJonversational messages and responses (Refer to Figure 2).

er entering the RU! ommand, the message "RUNNING" will come back,
llowea by a request for the name of the users system/equipment.

The user is then given the choice to change/display the
issumptions or continue on with the program. If the assumptions
splayed, the user can make changes or verify the assumptions.

Next, the user 1s given the option of using the Appendix D,
‘tlitary Personnel and Training Costs, which are contained in the model. 1If
this option 1s taken, the program requests the military service of the per-
sonnel to be costed. The user 1s then requested to furnish the data neces-
iary to run this portion of the model., After the personnel data inputs are
ompleted, the program asks what form the personnel output costs should be

Next, the program gives the user a choice of full or limited
data. The program then generates messages asking for the entry of
required variables. For ease of input, the program accepts the data
ements in small groups.

Upon completion of the cost element data entries, the program
will agenerate a message regquesting an indication of which transportation
utation formula (refer to Table 9) is to be used.

Followina this entry, the Cost Element Output figures will be
splayed. The user, without terminating the program, may then make any
idjustments to any of the variables/assumptions (or both). The user need
nly enter the proper reply as indicated.

NOTE: Subsequent to the original cost element output figures,

only those items that have changed because of the
adjustments made, will print out.

F~1-42




STEP

Q.

11.

PIGURE F=3.1

EXPANDED

LCC MODE1

0_‘ ‘»F_li:\»’l\ "R_ i_l\} X "!’ DU !f’l .S

DISPLAY

OPR FCLTS, EQP LSHLDS,

NO PRS SFTWR CTR, PERS
COST $/HR, SFTWR CNTR MNT,
OTHER OPER'L

CALC O L M PERS,
$/HR, NO LRU/EQP,
YR, ORG. MTTR HRS,
HRS .

QLM PERS
P.M. HR
MTRF

CALC I L M PERS, NO LRU
EQP, ILM PERS §,'HR, MTRF
HRS, INT MTTR HRS, I M
RPR RATE.

CALC D L M PERS
NO. DEPOT PERS,

(Cont 'd)

INSTRUCTIONS & REMARKS

RUN PROGRAM
after

Press:

each data

To Organizational

Personnel

run
sub-routaine,
RUN PROGRAM
enter data,
RUN PROGRAM

arcer

Press:
and
Press:

each

NOTE :
NO LRU
LRU's per
PM HR/YR,
repeated

EQP
equipment .
ORG
for cach LRU.
only available on

that data as input

run Intermediate

To
Personnel sub=-routine,
RUN PROGRAM

entey
RUN PROGRAM
atter

Press:

Press:
each data

NOTE :
MTBF ,
tnpuat s

INT

tor

MITTR, I M
each indivi
sequence, data

1t LRU

or input

data is not

To

Fersonnel

run Depot Level
sub=rout ine,

Fress: RUN PROGRAM

enter equation No.

then

Press: RUN PROCRAM
Input required data,
RUN PROCRKRAM
aftex

Press:
lata

each

F=43

Speciltles

data, and,

1S

entry.

MTTR HRS,

v ah
Love |

1

RFR

dual

equipment
1n place

A

R

o

L 129

entered.

<

aintenance

.

ATE

LRU in

GUULDMe N

available.

Maintenance

desired,

v

v
> LRU.

tored.




SECTION D

SYSTEM_ERROR MESSAGES

The system error messages and their corresponding explanations {
e outlined in the Burroughs B5500 FORTRAN COMPILER REFERENCE MANUAL.
» manual s available in the Software Integration and Information
| sranch Library. However, users should refer all system errors to the
ottware Integration and Information Branch for corrective action.

i

+
SECTION E
SAMPLE DATA INPUT SHEETS

The following Sample Data Input Sheets were used for the
example.

i

F-I-44
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FIGURE F-3.1 '
EXPANDED LCC MODEI
OPERATOR PROCEDURES E

1)

(Cont

1

INST

UCTIONS

N

REMARKS

DISCD

Cont'd

NO LRU

DISCARD
DISCARD LRU

NO LRU
'

RPRBLE

CALC
NO FSN
NO FSN
NO FSN
NO FSN

CALC INV HLD,
OR 1.

EQ 1

INV

DISPLAY

EQUATION 2: ‘
DISCARDED, Calculates Organizational Level
LRU MTBF, Spares.
COST
Enter data,
Press RUN ¢ AM
ifter eachh aata enti
NOTE
LRU MTRBF, I LR \ v
repeated for eact U DISCAR )
RPRBLE, % LRU Calculates Intermediate Depot Level
RPRBLE LRU MTRF, Spares.
LRU COST, Enter data,
Press: RUN PROGCRAM
after each data « Y
NOTE :
RPRBLE LRU MTRF, Ri k RU CO
are repeated for each LRU virabl
MGT To run Inventory Management

0-5K
8«49, OK
S50K=500K
>500K

sub=routine,
Press: WUN PROGRAM

enter ti

within the displayed dolliar range,

Press: RUN PROGRAM
the
as it

Repeat
range

above procedure tor eac!

is displayed.

INV HD To

Pross:

H 1 11y 8} . ' BT
Holding sub=-rout ine

Inventory
RUN PROGRAM

run

enter

Equation

Pres

RUN

PROGRAM

EQUATION 1:
Calculates

(Holding Factor) X (Equipment

X (Spares & Repair Material Cost) X

(Unit Production Cost Calcula

F-45

Inventory Holdang
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Cost Elem.

2L

211
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SEk
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TABLE 11

PRODUCT TON

DATA INPUTS FOR FORTRAN LCC MODEL

SAMPLE OF TABLE 3 SHOWING INPUT VALUES

subsystems (N-R)

system Bngineering (N-R)
Project Management (N-R)
Egquipment  (N=R)

services (N=R)
Facilities (N=R)

Peculiar Support Equip. (N-=R)
Tech. Orders & Manuals (N=R)

tnginecering (N=R)
Management  (N=R)
Support (N=R)

Sotftware Support (N=R)

Data
Source

()
(<)
(C)
(C)
(C)
(C)
(C)
(C)
(o)
()
(<)
()

Initial Spares & Rpr Pts (N=-R) (C)

Other (N=R)

Equipment (N-R)

Services (N~R)

Facilities (N-R)

PATE (N=R)

OTS8E (N=R)

Program Management (N=R)
Test Site Activation (N-R)
Common support Equip (N-R)
Software Center (N=R)

GF'E  (N=R)

Inventory Management (N-R)
Other (N=R)

subsystem (R)

System FEngineering (R)
Project Management (R)
Other (R)

Quality Control & Insp. (R)
Transportation (R)

Site Construction (R)
Site/ship/Vehicle Conv (R)
system Assembly, Install,
& Checkout (R)

Tech Orders & Manuals (R)
GFE (R)

Support Engineering (R)
Other (R)

P=1-46

(<)
(G)
(G)
(G)
(G)
(G)
(G)
(G)
(G)
(G)
(G)
(G)
(G)
(<)
()
(C)
(C)
(G)
(G)
(G)
(G)

(G)
(G)
(G)
(G)
(G)

Input
Value

82,000.
125,000.
408,159.

0}s

50,000.

0.
106,516.
300,000.

80,000.

50,000.
150,000.

(0]

2 161,000,
208,000.
%

Qs

0.

O

Qs

0.

019
1,400,000,

Q'

(914

0.

(01
15,281, 00,

80,000.
221,000,

52,000.

Qs
Q.
Qs
Q'

0.
0.
0.
0.
0.




{
TABLE 12
OPERATIONS AND SUPPORT
DATA INPUTS FOR FORTRAN LCC MODEL
SAMPLE OF TABLE _-l SHOWING IN_!‘}I‘IA‘_A\?'\‘L"U_!'Z&:C
—. . loeat'd)
Register LCCM Data Input
No.  Cost Elem. bata Description Source  Value
RO77 Equipment Code (#) (Analyst) 2,046,
RO78 [teration Number (#) (Analyst) L |
RO86 Floor -Area Cost ($/yr) (&) !
RO89 Maintenance Work Arca (ft- yr) (C/G) H34.
RO92 Maint. of sSoftware Center (§/yr) (&) 0 |
R200 &/ R&D Estimate (9) (¢) 0. &
R312 Y Peculiar Support Equipment (§) (e 0. |
R32G-U Other N-R Production Costs (§) (C/G) 0.
R331 Y Common Support Equipment (3) (c/q) 0,
rR343 Y Other Recurring Products (3) (C/G) s
RO12 Number of New FSN (#) (C)
Under 55,000 () 90.
$5,000 = $§49,999 (C) 10.
$50,000 = $500,000 (<) 0.
Qver $500,000 (<) 0
b
_'_/ These inputs are not required if the Appendix D, Military
personnel and Training Costs (MP & TC) portion of the model
is used. (See Table 11 for inputs to MP & TC portions of !
model.) L
2/ If data is to be input for RO76, ROS6, and ROSO, an input = 1
is not required tfor ROLH3, 1
4
- .
UThese inputs are required only if not previously input, H

F=1=d47




FABLE 12

OPERATIONS AND SUPPORT

DATA INPUTS K “!‘{ PORTRAN LCC MODEL

SAMPLE OF TARLE 4 SHOWING INPUT VALUES

PeT=48

nsten LOCM bata Description Data Input
NO Cost Elem, source Value
009 T EQuipment Quantity (#) (@) 1,000.
Unit Production Cost Est. (%) (Q) 14,408,
Quantity Used for UPC Est. (#) (G) 1,000,
Learning Curve Slope (%) (G) .86 ¥
- No. Operators/Equipment (#) (C/Q) 0.
Operator Cost ($/hr) (Q) 0.
NOo. Software Personnel (#) (Q3) Q.
software Personnel Costs ($/hr) (G) 0.
No. Depot Personnel (#) {(C/G) 10. i
: : Depot Personnel Cost ($/hr) (G) X6, 75 !
Y Org. Level Maint. Pers. Cost ($/hr) (G) T8 !
K 3L Int. Level Maint. Pers. Cost ($/hr) () 0.
Pguipment Weight (1bs) (€) 75
Avg. Weight ot LRU (1bs) (C) 6.
Ava. Weight of Repair Parts (1lbs) () L
W lid Avq. R\‘}‘l.l\‘l‘ml‘l\! Ags. (LRU) Cost (5) o] 1,200.
RO15 Avg. MTTR (Org. Level) (hrs) (C) o
ROL17 Avg. MTTR (Int. Level) (hrs) (<) )
ROGG Ava. MTTR (Depot Level) (hrs) () .8 |
ROTG Avag. MTBE (hrs) () 2,500 !
RO. Discard Rate (%) () S .
RO71 P2 (% of ALL failed LRU's to be |
repaired ‘discarded at Int. Level) (%) e .42 |
RO P3 (% of ALL failed LRU's to be |
repaired/discarded at Depot Level) (v)  (C) .58 {
79 Avg. Depot Level Repair Rate (%) () LHS !
KOO Ava. Power Rating (kw) () o '
RO22 - Avg. Preventative Maint. (hr/yr) (<) i 28 |
RO Avg. Material Consumpation Rate (<) 10, 000. !
(units/yr/equip) :
02! Avg Material Cost ($/unit) (<) .08 |
029 Tech. Data Mamt Costs (§/paqe) () (.80 N
W47 No. Page in Set of Tech Data (paages) () 990. '
ROSO 314 Operational Facilities Cost (§) (Q) 50,000.
ROS1 LS Squipment Leaseholds Cost (§) (G) 0%
RO62 317 Other Operating Costs (§) (G/C) 0.
RO 37 321.2 Maintenance Facilities (%) (G) Q.
RO54 321.4 Contractor Services (%) () 36, 100.
ROS5 322.4 Supply Facilities (§) (G) 0.
ROS6 303 Other Logistic Support Costs (3) (C/G) 0.
RO76% Support Equipment Areca (ft</yr) (C/G) 2.
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ABLE 13
MILITARY PERSONNEL & TRAINING
DATA INPUTS FOR FORTRAN
| AMP! WING INPUT VAL
bata Description Choice of Va
Worv o A (Army), N (Navy), M 1 P
AF (Air Force)
L)
Loevel PR ( 1t
LM (Org. Level Maint.), ILM (Intermediat
g Level Maint.)
ae MOS See TTO=0ORT-032=-76A-V3i-APD |
4. Pay Grade El =89
5. Number Number of personnel at level in MOS and
Pay Grade (99 or less)
Input Values For
service N E |
te® LEVEL #%e¢. RERMOSHRR *ERXDAY GRADE**® AERNUMBER*A® w
OPR { : ) i i
\
SWP
PN S W T e S N L
OLM E7-1411 13 o 1
e B
ILM E7-1411 oL .9l '=
.
. |
il
!
1 F=1-49 J) SR, Bry G €. B




