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SUMMARY

This report is a guide for the user of the Reliability,
Maintainability, and Cost Model (RMCM) portion of the Life Cycle
Cost Impact Modeling System (LCCIM). It provides all information
necessary to interact with the program from a computer terminal.
The second volume contains a printout of the computer program.

The initial application of LCCIM was directed at determining
potential impacts of the Digital Avionics Information System (DAIS)
concept on system support personnel requirements and life cycle
cost (LCC). It is applicable, however, in the development of any
new system or the *modification of an existing hardware system.

The RMCM serves as a powerful tool within the LCCIM for conducting
resource requirements, costing, and trade-off analyses. User-oriented,
it accepts input data at varying levels of detail during all phases

of the weapon system acquisition process. Also, the speed of the
interactive RMCM computer program should encourage more trade-off
analyses to be conducted early in the design process, where cost
avoidance actions are most effective. RMCM data processing takes
into account the inferaction between support requirements and cost
parameters. Outputs provide for the increased visibility of cost

drivers and their individual and combined impacts on system ownership.

Included in this users guide are (a) a description of the RMCM
functions and capabilities, (b) a description of each cosf element
which it covers, along with associaoted equations, (c) instructions
for preparing input data files, (d) a description of the input data
format for the cost model data bank, (e) an explanation of the
interactive procedures to be used on the computer terminal, and
(f) examples of the RMCM batch mode printed outputs.



PREFACE

This technical report was preparad under contract no. F33615-
75-C-5218, "DAIS Life Cycle Costing Study." The report is part
of a series of reports, data banks, and medels which constitute
its products. Results of this study, in combination with present
Alr Force capabilities, are to provide the means to assess the
life cycle cost impact of the operational implementation of the
Digital Avionics Information System (DAIS).

This research effort was directed by the Logistics and Technical
Training Division of the Air Force Human Resources Laboratory at
Wright-Patterson AFB and is documented under Work Unit 20510001,

"DAIS Life Cycle Costing Study." It was performed under Air Force
Avionics Laboratory program element 63243F, "Digital Avionics Infor-
mati-n System," Project 2051, "Impact of the DAIS on Life Cycle

Costs.” Project 2051 is jointly sponsored by the Air Force Command
(Air Force Human Resources Laboratory and Air Force Avionics Laboratory]
and the Air Force Logistics Command. Contract funds were provided by
the Air Force Avionics Laboratory. The DAIS program manager is Mr.
Terrance A. Brim. The Air Force Human Rescurces Laboratory project
scientist is Mr. H. Anthony Baran., The Air Force Logistics Command
project officer is Captain Ronald Hahn. The latter two are DAIS

deputy directors. The contractor program manager is Mr. John Goclowski.
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RELIABILITY, MAINTAINABILITY, AND COST MODEL USERS GUIDE
I. GENERAL INFORMATION AND APPLICATION
.1 INTRODUCTION

The Reliability, Maintainability, and Cost Model (RMCM)
described in this report is an interactive mathematical model with
a built-in sensitivity analysis capability. It is a major companent
of the Life Cycle Cost Impact Model (LCCIM). The LCCIM was
developed as part of the Digital Avionics Information System (DAIS)
advanced development prcgram te ke used to assess the potential
impacts of the DAIS concept of avionics integration on system
support requirements and life cycle cost .CC). It was designed
to be applicable to any new system and v be operable early in
the systems acquisition process. To accomplish the assessment for
the DAIS baseling data banks were developed containing parameters
that could be used by a designer to characterize a system's manpower
and other logistics element requirements. The development of these
data banks was accomplished such that they could support an analytic
process to evaluate 1 system's requirements in terms of reliability,
maintainability, and recource requirement parameters. The LCCIM
was designed as a tool jo aid in this process. It was developed
for use by system aesigners ond associated specialists (such as
reliability enginesrs, maintainability engineers, logistics enginzers).

The process incorporates a methodology for:

I. Conducting requirements, cost, and trade-off analyses during
all phases of the weapon system acquisition process.

ments in the carly phases of the acquisition process and
major system modification programs.

A managerial overview of the LCCIM is provided in AFHRL-TR-79-64{11].1

The RMCM is a computer program consisting of two models
which can be operated interactively with a computer terminal. They
are (a) the Reliability and Maintainability (R&M) Model {4,5] and
(b} the Cost Model [11]. A third computerized model, the Training
Model (TRAMOD), interfaces manually with the RMCM [2,3]. Figure .1
depicts the interiaces of the models and their associated data banks.

' Numbers enclosed in square brackets refer to references listed
in the back of this volume.
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The R&M. Model is an average value model which aggregates
support demands at the line replaceable unit (LRU), subsystem,
or system level to assess the tota! resource requirements. It is
used to identify the drivers of high resource consumption and to
determine the impact of changes. in R&M parameters.

The cost model appl:es cost factors to the GSSESSEd resource
with the other cost elemen’rs to estimate 'LCC Thercosf oufpu’rs
are presented in selective combination or summary form.

1.2 RMCM DESCRIPTION

The RMCM program consists of two main components--the
R&M Model and the Cost Model.

Although the development and use of the R&M Model is
explained in depth in other reports [4,5], a brief recapitulation of
the inputs, outputs, and general capability of the R&M Model is
.inciuded in this report to facilitate an understanding of its contribu-
tion to the RMCM. However, this Users Guide concentrates on
a description of the cost model and on how the overall RMCM
program functions.

1.2.1 R&M Model Portion c:f RMCM

The R&M Model operates in conjunction witli a computerized
data bank containing historical religbility and maintenance data
gathered from opemhcnol systems. The data are made relevant
to new systems by factoring the historical data on the basis of
system and subsystem comparability analyses. Inputs to the R&M
Model include:

l. The frequency of maintenance actions by subsystem and LRU
for both aircraft and support equipment (SE).

2. Within each maintenance action, data concerning each of
the task events (such as type event, probability of occurrence,
average time to complete, manpower type and skill require-
ments, and SE requirements).

The computed outputs of this model are point estimates on
"expected values" (based on average input values rather than on
peak resource demands or operational "constraints" associated with
the use of the system under examination. Such constraints, for
example, might be caused by queuing or any other nonlinearities
inherent in a "real world" situation. (Consideration of them would
require a simulation model.) The outputs are principally measures
of the average maintenance man-hour resource requirements which
may be expected to result under a nominal set of conditions. These

I3
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conditions- are defined by system variables such as equipment configura-
tion, equipment design, ‘and/or the system support maintenance cor:ept.
The particulars of these conditions are made available to the model

in terms of the R&M'input variables. The miodel uses these inputs

to compute the man-hour resources, SE, and spares consumed to
- satisfy. the maintenance demands of each subsystem and its.LRUs

for buth flightline and shop. : '

The primary purpose of the R&M Model is to provide data
as inpufs to the cost portion of the RMCM. However, in a stand-alone
operation, the R&M Model provides a means of analyzing the R&M
impact of changes in various design and support concept parameters.
It employs figures of merit (FOM) to aggregate the data which
can be used to make comparisons of resources required on a total
sytem, subsystem, or LRU basis., The FOMs can also be used to
identify "high drivers" or problem areas of high resource requirements,

~ The FOM analyses within the model may address, -for example,
rmaintenance manhours per 1000 flight-hours (measuring design and

support planning impacts on maintenance man-hour resource require-
ments) and service availability (measuring the impact of maintenance
requirements on operational readiness). The basic parameters used

to calculate the FOMs for each subsystem (broken out for each

shop and flightline maintenance task event) are:

I Probability of occurrence
2. Average time to complete ihe event 7
3. Air Force specialty and skill levei of required personnel

4, Support equipment

The maintenance action rate for each subsysjigr@ is input as mean
flight-hours between maintenance actions (MFHBMA).

By making reasonable variations in any of ihe ‘foregoing input
parameters, the model is used to note the effect on the various
outputs. In this way, the R&M Model is used alone or in conjunction
with the Cost Model portion of the RMCM to conduct sensitivity
and trade-off analyses. Thus, after high driver items are identified
in terms of resource requirements, combinations of R&M parameters
can be perturbed to determine the system sensitivities. Alternatives
for achieving reduction in the resources required can thus be identified.

The cost model portion of RMCM is an analytical accounting
cost model which computes the LCC of any proposed design for
a systern. This accounting model is a structured and systematic
way of adding the cost elements that should be considered when
making LCC estimates. The cost element values are obtained from
a set of equations which models the development, production, opera-
tion, and support costs of the system. Although the associated data

14 15



bases have been prepared for avionics systems, the model can be
- easily adapted to any defined system; particularly, military weapons
systems.

The cost model consists of cost elements that have-been
chosen to capture all relevant costs associated with investment,
operation, and support of a system., The hierarchical structure of
these cost elements in terms of their contributions to the LCC
categories used to catalog them is shown in Figure 1.2, The sets
of equations that model these cost elements are described in
Section Ill. :

Cost elements are aggregated by a major cost category struc-
ture best suited for comparing LCCs. There are three principal
cost categories.

B Nonrecurring

2. Recurring

3 System disposal

Note that system disposal is, by definition, a nonrecurring cost.

‘It is useful, however, to break it out and consider it separately.

The equations for the LCC structure that constitute the
cost model portion of the RMCM are described in Sections Il (higher-
level cost categories) and HI (lower-level cost elements). Included
in Section Il is a description of the capability within the RMCM
to apply the "time value of money" theory in terms of inflation
and discount rates to the LCC categories. Section Il also describes
the general assumptions inherent in the model.

1.3 INPUT DATA BASE

The RMCM requires a data base that contains af least two
data banks: one for the R&M parameters and one for the cost para-
meter data. The parameter files contained in the R&M and cost
data banks are listed in Tables 1.l and .2, respectively.

The choice of values used in these data banks will not be
discussed in the Users Guide. However, a typical table has been
included as Appendix A which lists each cost element by name.
and provides a potential value source for each item.

Four data bank files, consisting of two sets of cost and R&M
data, were developed for the DAIS application. One set provides
- two historical data banks containing system specific R&M data
and cost data for a non-DAIS baseline configuration of avionics :
subsystems suitable for a close-air-support (CAS) mission. The second
set provides two theoretical data banks providing similar R&M and
cost data for a mid-1980s DAIS configuration. ’
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Table |I.} - R&M Parameter Data Bank File Descriptions.

File Name - Type of Data

. Cross reference-identification code (ID) to work unit
code (WUC) for each subsystem and line replaceable
unit (LRU) weight per LRU, national stock number, and
number of shop replaceable Uhits (SRU) per LRU.

2. Support equzpment - flightline

3. Support equipment -~ shop

4. Manpower specialty - flightiine

5. Manpower specialty - shop ’

6. Task time - flightline

7. Task time - shop

8. Probability of occurrence of each of the maintenance

evenis - on the flightline for each outcome.

9. Probability of occurrence of each of the maintenance
events - in the shop for each outcome.

10. Reliability of the subsystem measured in mean flight-
hours between maintenance actions (MFHBMA!, and an

H factor that provides the ratio of shop repair actions
to flightline remaove- aﬁdsreplgce actions for the LRU,

Table 1.2 Cost Parameter Data Bank File Descriptions.

File Name / Type of Data*

. Recurring cost elements

2. Nonrecurring cost elements

Line rzplaceable unit (LRU) data
Subsystem data

Support equipment data

Depot support equipment data
Aircrew data

Personnel training data by AFSC
On-Off equipment data by AFSC

10. Single value variables for use in various equations

0 ® NS F W

*Formats for these cost data files are given in Section IV,




These data banks are available as input files to the RMCM
as follows, -

Call Up File Name _Data Bank Name

N75DATA Historical Non-DAIS R&M Data Bank Files
COSTND75 : ~ Historical Non-DAIS Cost Data Bank Files
DAIS85 Theoretical DAIS R&M Data Bank Files .
COSTDB85 Theoretical DAIS Cost Data Bank Files

More detailed discussions of the basic DAIS data banks and
their development are available in other reports [6-8).

When developing new R&M data banks for another application,
users of RMCM should refer to the Digital Avionics Information
System DAIS: Reliability and Maintainability Model Users Guide
(5] 1t provides the formafs for the R& | parameter input data
files. That technical report should also be used when operating
the R&M model portion of the RMCM ir a stand-alone mode.

The formats for preparing the cost parameter input data
files are contained in Section IV of this volume. :

I.4 RMCM OPERATION OVERVIEW

The interactive RMCM program performs five major functions.
R&M computation

Cost computation

Output

R&M perturbation
Cost perturpation -

hFwN-—

After prepcring the R&M data bank and the cost data bank
(as described earlier in this section), the user employs a combination
of the functions listed above to exercise the model in one of several
operational modes.

The simplest mode of operation is the basic compitation
of R&M, cost, and output parameters as shown in Figure 1.3. The
R&M output parameter values and cost factor values from the cost
data bank are used as inputs to the cost equations. All cost outputs
are then caiculated and made available to the user.through the
interactive terminal or through the batch print program.

To study the sensitivity of an R&M parameter on LCC, the
user rnay alter an R&M file and create a second "perturbed" R&M
file. The cost equations are then evaluated for both configurations
simultaneously, with comparativ.e outputs available to the user through
the interactive terminal and the ‘Satch print program. The functional
flow diagram is shown in F igure 1.4 for this mode of operation :
when the R&M perturbation function is cdded to the basic computation.

18
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Similarly, -it is possible to vary only cost. pﬂrﬁméfers in certain
“ trade-off analyses. The functional flow diagram is shown in Figure [.5
for this mode of operation, such as when the cost perturbation

..function is.added. to. the basic. cumpufqi.an functions. Though no

new cost file is created, the user may modify any variable from
the cost data file, any output” from the R&M computations, or any
combination of both prior fo calculation of the cost outputs. As
before, comparative outputs are available through the interactive
terminal or the batch print program.

Finally, both the R&M and the cost files are perturbed when
performing sensitivity and trade-off analyses. The functional flow
diagram is shown in Figure 1.6 for the mode of operation when
all five functions are used. The perturbed outputs reflect the combined
effects of changes in both R&M and cost values relative to the
base (original daia) outputs.

As shown in the functional flow diagrams, the R&M and
cost input files are external to the interactive program. These files
must be prepared and cataloged prior to using the model. If an
“R&M parameter is perturbed, a new R&M file is created. This file
may be cataloged by the user after the interactive session if additional
use with the R&M model is desired. Two interface files are also
created by the interactive program, one for each set of costs to
be compared. These files should be cataloged for later use by the
batch print program. A detailed discussion of ‘the cqtalogmg procedures
is given in Section V.

1.5 HC)ST COMPUTER CONSIDERATIONS

The FORTRAN programiming langque is used. Run on the
CDC-6600,.the RMCM operates either in batch or on a remote
computer terminal.
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Il. RMCM COST EQUATIONS AND ASSUMPTIONS

This section describes the general LCC structure
of the RMCM. The equations used to aggregate all the lower-level
cost elements that constitute the LCC of g system then are presented.
The equations contained in the model that can be used to adjust
those LCC values to acccunt for the "time value of money" theory
also are explained. F inally, the general assumptions inherent in
the RMCM progrum are addressed.

2.1  LCC STRUCTURE PARTICULARS

The hierarchical structure chosen to catalog all of the cost
elements that constitute the total LCC for the RMCM program
was shown in Figure 1.2. The three principal categories are:

l. Nonrecurring costs (initial one-time development and investment
costs)

2. " Recurring costs (annual operation and support costs)
3. Final disposal (gain or loss) costs

The nonrecurring costs are further described by three cost
groupings: research and development (R&D), system investment,
and support investmient, The recurring costs are further described
by two cost groupings: cost of operation and cost of support. These
cost groupings, along with disposal, contain all of the basic cost
elements used to cempute the LCC. '

The basic cost elements are listed on the right side in Figure 1.2.
These cost elements include all of those needed to compute the
LCC of a system, including those that are not directly applicable
to the DAIS design (such as cost of fuel). ,

The specific equations used to compute the values for the
basic ‘cost elements are described in Section I The general equations
which aggregute these lower-level cost elements into the LCC categories
are addressed within this section.

2.2 GENERAL LCC EQUATIONS

The total LCC of a weapon system includes all costs incurred
during the entire life span of the weapon system; that is, from
its conception to its disposal. Three major cost categories are used
fo encompass all of the costs that arise during the lifetime of
a weapon system. The LCC equation sums these three major categories,

LCC = NRC + RC + CDP
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NRC Nonrecurring cost total usmg a baseline year value,

RC Recurring cost total using a a baseline year value.

CDP  Cost of systemn disposal in constant year dollars of
the baseline year.

2.2.1 Nonrecurring Costs (NRC)

The nonrecurring costs incurred by the initiation of a new
weapon system involve three cost groupings.

| Research and development
2. System investment
3 Support investment

The R&D cost group, one of the basic cost elements, encompasses
the costs accumulated during the conceptual, validation, and full-scale
development phases of the weapon system life cycle. The system

and support investment costs reflect the initial investment costs
incurred during praducflcn and deployment of the syster.. The non-
recurring cost total, using a baseline year value, is obtained from

the following equation.

NRC CRD + CSI + CC)i

CRD Research Gnd develapmenf costs (input).
CsSl System investment costs.
COl Support investment costs.

2.2.1.1 System Investment Costs (CSI)

The cost of system investment refers to costs associated
with the production and procurement of the various subsystem elements
required by the new weapon system. This cost group includes values
for program management, initial equipment purchases, and testing

" of production units. System investment costs consist of two c:cssf
elements, as expressed in the following equation.

CSl = CPP + CPM

CcPP Casf of prcu:urement
CPM  Cost of project management.

2.2.1.2 Support Investment Cost (COI)

The cost of support investment includes all of the costs associated
with the logistics support requirements of the weapon system. These




costs reflect the initial investment for necessary supplies and services
required to support the new weapon system. Support investment

cosis consist of eight cost elements, as described in the following
equation.

COI = CPTI + CSPI + CDRI + CSE] + CSWI + CJGI
+ CFAI + CIMI

CPTt  Cost of initial maintenance personnel training.
CSPI Cost of spares investment.

CDRI  Cost of depot support initial,

CSEl Cost of support equipment initial.

CSWI  Cost of software acquisition, ’

CJGI  Cost of maintenance manuals initial,

CIMI  Cost of inventory management initial.

CFAl Cost of new, modifie, or additional facilities.

2.2.2 Recurring Costs (RC)

, The recurring cost elements reflect the costs generated during
‘the operation and support phase of the weapon system life cycle.
The recurring costs are computed on an annual basis (RCY) as the
sum of the operation (CO) and support cost (CS) contributions. These
annual values (RCY) gre multiplied by the planned inveritory usage
period (PIUP) to obtain the total weapons system recurring cost
contribution to LCC for the operation and support phase.

Recurring cost per year in constant year dollars is computed with
the following equaticn.

RCY = CO + CS§

CcO Cost of operation per year.
Cs -Cost of supporting the operation of the weapon system
per year,

Then the recurring cost total using baseline year values is obtained
from the equation below.

RC = (PIUPYRCY)

PIUP  Planned inventory usage period (input).
RCY  Recurring cost per year in constant year values.
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2.2.2.1 Cost of Operation (CO)

The cost of operation includes the recurring costs that are
directly related to the operction of the weapon system. The cost
of operation is contained in two cost elements as shown in the
following equation.

CO = COP + CFL

COP  Cost of operations personnel (including their support)
CFL  Cost of fuel. '

The cost of operations personnel includes the cost of aircrew
(CAC) and the cost of other operations personnel (COQ). The aircrew
costs should include, but are not limited to, salary, personnel, equipment,
and support requirements.z The COO term aggregates the cost
of paying and supporting such operating personnel as command staff,
security personnel, and other deployed personnel not included in
the CAC and in the on- and off-equipment maintenance staff elements.

2.2.2.2 Cost of Support (CS)

The cost of supporting the operation of a weapon system
includes the cost of the personnel and materials needed to support
the deployed units. The type of support required by the weapon
system includes organizational level maintenance persennel and equip-
ment, as well as fully equipped and staffed intermediate and depot '
level maintenance facilities. The cost elements included in the cost
of supporting the weapon system operation are given in the following
equation.

CS = COM + C5M + CPT + CSP + CDR + CSE + CS5W
+ CJG + CIM

COM Cost of on equipment maintenance.

CSM  Cost of intermediate shop maintenance.

CPT  Cost of maintenance personnel training.

CSP  Cost of replacement spares.

CDR Cost of depot maintenance.

CSE  Cost of maintaining. support equipment.

CSW  Cost of supporting the software,

CJG  Cost of supporting maintenance manuals.
CIM Cost of inveniory management.

2 The only limitation on what costs to include in this or any cost
parameter is the need for using a value within the study application,
the dvaiidbiliiyrg‘f data, and assurance that costs are not duplicated

between cost elerments. 27



2.2.3 Disposal Tosts (CDP)

The dispesal costs (CDP) cover the expenses incurred, as
well as ony income derjved from the termination of a weapon systern
af the end of its economic life. For example, these costs would
include salvage value as well as such costs as "moth ball" storage
but are treated as q one=time cost. This CDP term is q basic cost
element input as an aggregated cost value,

23 TIME VALUE OF MONEY:

The values obtained for LCC from the cost equations are
in constant year dollars. These constant year dollars are computed
using base year: cost values that have been input in the data base.,
The user interactive mode of RMCM operation allows the computation
of LCC to be adjisted to consider the future value of money. Two
adjustment factors are provided whereby LCC can be computed
as a function of average inflation and/or average discount rate.
The equations for computing adjusted LCC are given in Figure 2.1.
The three principal cost categories (RC, NRC, and CDP) are each
multiplied by an annual adjustment factor (AAF) to obtain the values
necessary to compute an LCC adjusted by the time valve of money
theory.

The term AAF is derived from two expressions commonly
used to handle irflation and discount rates. The first provides an
inflation adjustment factor which converts'a proposed expenditure
in a future year using a base year cost to the dollar cost at that
future year. The expression used for the inflation multiplication
factor to obtain future cost is given by (1 + IR)t,

N =5 (1 + IR)t
5‘:‘35ffuwre = sCGSTpresenf
IR The inflation rate. 7
t The number of years after the base year.

The second factor converts the dollar value at the future
year into the present dollar value of the base year based upon
an average discount rate. The present dollar value represents the
amount of money the Government would have to put into an interest-
gathering account to have the future dollars available for expenditures
occurring at the end of t years. The expression used for this "return
on investment" multiplication factor to obtain future costs from
base year cosis is given by
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#LCCADJI(T)

LIFE CYCLE COST ADJUSTED FOR INFLATION AND/OR DISCOUNT RATES OVER
YEARS(T), WHERE (T) IS THE NUMBER OF YEARS AFTER THE BASE YEAR OVER
WHICH THE COSTS ARE TO BE ADJUSTED

LCCADJ(T) = NRCT(T) + RCYT(T) + CDPT(T)
WHERE: .
NRCT = NON-RECURRING COSTS ADJUSTED FOR INFLATION AND/OR
DISCOUNT RATES FOR PERIOD (T)
RCYT = RECURRING COSTS PER YEAR ADJUSTED FOR INFLATION AND/OR
) DISCOYNT RATES FOR PERIOD (T)
CDPT = DISPOSAL COSTS ADJUSTED FOR INFLATION AND/OR
DISCOUNT RATES FOR PERIOD (T)
SNRCT(T)

NON-RECURRING COSTS ADJUSTED FOR INFLATION AND/OR DISCOUNT RATES
FOR PERIOD (T) o
HRCT(T) = SUM(T) (AAF(T) # NRC/DPT ® (ITU(T)))

WHERE:

AAF = ANNUAL ADJUSTMENT FACTOR FOR INFLATION & DISCOUNT RATES
HRC = NON-RECURRING COST TOTAL USING A BASELINE YEAR VALUE
DPT = DEVELOPMENT & PROCUREMENT PERIOD OVER WHICH THE NRC

~ DCCURRED

I(1)(T) = THE INDICATOR FUNCTION USED TO SET THE LIMITS FOR
TIME PERIOD (T);

FOR NRCT(T), I1(T)= 1 WHEN OCT<=DPT, AND IS O OTHERWISE

*RCYT(T)

RECURRING COSTS PER YEAR ADJUSTED FOR INFLATION AND/OR DISCOUNT RATES
FOR PERIOD (T) , - o

RCYT(T) = SUM(T) (AAF(T) ® RCY(T) ® (I2(T)))

WHERE: .
AAF = ANNUAL ADJUSTMENT FACTOR FOR INFLATION & DISCOUNT RATES
RCY = RECURRING COST PER YEAR IN CONSTANT YEAR DOLLARS

1(2)(T) = THE 7NDICATOR FUNCTION USED TO SET THE LIMITS FOR
TIME PERIOD (T);
FOR RCYT(T),I2(T)= 1 WHEN DPT{T(=DPT+PIUP, AND IS O GTHERWISE
*COPT(T)
DISPOSAL COST ADJUSTED FOR INFLATION AND/OR DISCOUNT RATES
FOR PERIOD (T) '
COPT(T) = SUM(T) (AAF(T) ® CDP/POT ® (I3(T)))
WHERE: .
AAF = ANNUAL ADJUSTMENT FACTOR FOR INFLATION & DISCOUNT RATES
CDP = COST OF SYSTEM DISPOSAL -
POT = PHASEOUT TIME PERIOD FOR DISPOSAL ,
1(3)(T) = THE INDICATOR FUNCTION USED TO SET THE LIWIYTS FOR
TIME PERIOD (T); ,
FOR CDPT(T), 13(T)z 1 WHEN DPT+PIUP<T<=DPT+PIUP+POT
AND IS O OTHERWISE

Figure 2.7 — Equation for computing adjusted life cycle cost.
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SAAF(T)
SAERAGE ANNUAL ADJUSTMENT FACTOR FOR COMPUTING INFLATIOK AND DISCOUNT
VALUE OF MONEY FOR -YEAR (T)
ARFAT) = {C{1+IR)/(14DR)) ®8 (T-1) « ((14IR)/(14DR)) %8 T) s2
WHERE: -
E

IR = AVERAGE INFLATION RAT
DR = AVERAGE DISCOUNT RATE o
T = THE NUMBER OF YEARS AFTER THE BASE YEAR

EXAMPLES ARE:

(1) WITH DR=0 AND IR= TO THE ANTICIPATED AVERAGE INFLATION RATE, THE
RESULTANT ADJUSTED LCC EQUATION CONVERTS A FUTURE EXPENDITURE 6
THE DOLLAK VALUE AT THE FUTURE YEAR USING THE BASE YEAR DOLLAR

oy YALUE AS A REFERENCE; (INFLATION ADJUSTED VALUE)

(2) WITH DR= THE ANTICIPATED AVERAGE DISCOUNT RATE FOR MONEY AND
IR= 0, THE RESULTANT LCC OUTPUTS CONVERTS THE DOLLAR VALUE AT THE
FUTURE YEAR INTO THE PRESENT VALUE OF THE BASE YEAR WHICH WILL BE
CALLED THE "DISCOUNTED COSTS"

(3) WITH DR AND IR EACH BEING GIVEN A VALUE, THE RESULTANT OUTPUT WILL
BE THE "PRESENT VALUE COSTS." ,

(3) WITHOUT AAF AS MULTIPLIER OF NOH-RECURRING & RECURRING COSTS OF
THE LCC EQUATION, THE RESULT GIVES THE UNADJUSTED (CONSTANT
DOLLAR) COST VALUES

Figure 2.1 — Equation for computing adjusted life cycle cost (eoncluded).
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~ t

R

s‘:‘?s’future - $C°5fpresen1 (Tﬁﬁ)

DR The average discount rate.
t ~ The number of years after the base year.

- These two expressions assume that the future expenditure
occurs at the end of t years, In actuality, the cost would be incurred
' fhr«:ughnut the year. Therefore, the annual adjustment factor given

in Figure 2.1 was developed which combines these two expressions
and uses an arithmetic mean over the year. The user of the RMCM
interactive routine has the options of using one, both, or neither

of the IR and DR factors to complete future costs from base year
cost valves.

See Appendix B for a detailed explanation of the cost element
equations of the RMCM.

2.4 GENERAL ASSUMPTIONS OF THE RMCM
The following general assumptions are inherent in the RMCM.,
Any other specific assumptions and the justification for their use

are presented with their relevant cost element equations in Section IHI.

l. The model considers a uniform level of system (aircraft)
ar:ﬁvity (such as flying hours) at each operating base.

[

The spares stock level and pipeline quantities are computed
~ to support the peak level of system (aircraft) activity, peak
base fiying hours (PBFH), rather than any incremental buildup.

-3 The model specifical®  computes only those logistics support
costs associated with the weapon system, subsystem, and
LRU indenture levels, Components below LRU level (such
as SRU) are derived through implicit consideration of their
re.ationship to the repair of a given LRU. For example,
average costs of SRU spares are computed based on the
-failure rates of the 1.RUs.

4,  There are three levels of repairs exclusive of condemnation:
. .. (a) on-equipment repair at base level, (b) repair at the inter-
mediate maintenance activity (IMA) on site, and (c) repair
Gf the depm The decisiﬂn to ship fc‘jiled LF%US Ta the depﬁn‘

.menf Gﬁd thls pmbabllny is abtomed from fhe R&M mgdel
g "Items demgnc:ﬁed for depot repair provide fhe source of the
‘ ',.LRUS ﬂnd SRUs for cnnderﬂnoflan.

5. Air bases are assumed to be identical with respect *h:x main-
*“tenance manpower levels and consumables.

3l
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Air bases cre assumed to be identical in the RMCM with
respect to facilities.

Any specified number of base level repair locations or depot
repair sites are allowed. However, the recurring depot repair
cost factors are predicaied on average values for one centralized
depot repair location.

Air base sites are assumed to be identical with respect to
environmental effects on equipment failure rates and logistics
support,

Inventories of spare LRUs are located at each of the bases,
consistent with the demand rate for LRUs at the bases and
the variable depot-to-site resupply time interva! selected

for use in the model. In addition, inventories are also located
at the dep~! consistent with the appropriaie LRU demand
rates, resupyiy times, IMA repair cycle time, and depot repair
cycle time selected for use in the model.

Transportation costs may vary for the sites, but a representative
average for overseas and for CONUS sites is employed in

the RMCM for the LRU depot repairs. The cost of regular
resupply transportation to the sites (such as piece parts and
personnel support), which is legitimately a component of

LCC when employed in logistics support, is excluded from

the RMCM calculations,

Forward supply points are not considered. However, the transpor-
tation cost of depot reparables for overseas sites is computed

in terms of the increased packing and shipping cost, and

the proportion of forces overseas.

The relation established for determining the required quantities
of shop SE assumes a man-hour/machine hour equivalence. This
SE demand time supposes that g given piece of SE is occupied
during the elapsed time period equivalent to the mean time to
perform a shop bench check task event; such as the bench
check and repair (W task) cannot duplicate discrepancy (CND
task) or the not reparable this site (NRTS task). However,
the W task event can be reduced by a factor (KTR) to allow
for the repair time portion of the repair process. The down-
:ime for repair of the SE test station is also accounted for
when computing SE utilization and is provided by the R&M
Model.

The RMCM assumes that maintenance personnel at the various
bases have the same pattern of skills and need the same
training. In particular, maintenance personnel at the bases

will be a variety of AFSCs in skill levels 3, 5, and 7. They
are assigned to the maintenance events required to support
the subsystems as described within the R&M Model data

32
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banks. These maintenance personnel perform the direct maintenance
man-hour (DMMH) needed to meet the below depot maintenance
requirements of the deployed unit(s). The indirect maintenance
labar attributable to supervisors, administrative, and supply
personnel is accounted for through the indirect labor cost

terms of the appropriate cost equations. :

Training costs are computed according to the following concept.
The Air Force trains a cadre of personnel, usually under
contract to the manufacturer. This cadre provides subsequent
training of personnel for organizational, intermediate, and
depot level maintenance. Initial training is considered to

be completed in or before the first year of system operation.
Recurring training costs for organizational and IMA personnel
are based on average turnover rates for each AFSC. Cost

of recurring training for the cadre personnel other than depot
are absorbed in their yearly salaries over the lifetime of

the system. The recurring costs of training depot personnel
are assumed to be in the overhead cost of depot level LRU
repair,

Software maintenance is performed only at depot level. The
model user may include the one-time cost of a software
maintenance facility, if one is intended to be used. The RMCM
includes provisions for recurring personnel costs associated
with the software maintenance facility.

There is no special provision in the RMCM for computing
the costs of non-maintenance support personnel and their
support facilities (barracks, .heat, food, and so forth) other

_than as an input term. These factors are provided for in

determining the overhead support cost rate for the maintenance
personnel, however [|0].

All costs input to the RMCM are in constant-year (row-year
as inputted) dollars. However, the interactive routine includes
a provision to compute and output the LCC cost elements

as a function of average inflation and/or average discount
rate,

The reliability parameter values in the data bases are based
on mean flying hours between maintenance actions (MFHBMA).
If a different factor is desired (such as operating hours or
number of sorties), the model can accept this change. For
example, the ratio of this new factor to flying hours can
be multiplied by any subsystem MFHBMA value from the
computer terminal.
The maintenance actions inherent in the MFHBMA variable
include those brought about by (a) discrepancy actions which
cannot be duplicated for both on-equipment LRUs and those
removed to the shop for repair, (b) minor maintenance actions
"33 7 ,



performed on the flightline and, (c) the remove-and-replace
LRU actions. The remove actions are representative of the
MTBF for the LRUs that are repaired in the shop. These

repair actions are modeled in the RMCM.

Maintenance costs can be computed to include the casts -

of labor for both corrective {unscheduled) and preventive
(scheduled) maintenance at. the base level. However, the RMCM
input data format has been designed for unscheduled maintenance
events, since the scheduled maintenance requirements for
avionics equipment are negligible. Therefore, to use the model
to compute scheduled resource consumption, these maintenance
events must be input as if they .;ere corrective maintenance
actions, The reliability value can be computed as a function

of the periodicity of the scheduled action in respect to the
system operational scenario. Maintenance labor costs at the
depot are contained in the average cost per depot repair

of an ERU.
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The operation of the RMCM requires a R&M data bank and
a. cost data bank. This document provides instructions to establish a
cost data bank input file only. For instructions on how to establish
a R&M data bank, refer to the Digital Avionics Information System
(DAIS): Reliability and Maintainability Model Users Guide [5} ‘

dEClmﬂl point mcluded

The cost data bank is composed of 23 different types of record
cards., The data are preceded by a header card with the data bank
title. Each card type will be described in detail including excerpts from
the RMCM interactive glossary to define the individual data elements.
In addition, a fieid format table will be provided for each card. These
records have a standard format. The input record format, for the key
fields, is patterned after the R&M Model input data such that columns |
and 2 provide the card type code; columns 4 through 10 provide identifica-
tion of the equipment or manpower (for example, LRU or subsystem
identifier, SE code, or Air Force Speciaity Code (AFSC)); and columns ||
and |12 contain a dashed sequence number for continuation of data
applicable to a specific piece of equipment or AFSC.

The data required in the cost input data banks are assigned
to specific locations on one of the 23 different records in columns 17
through 80. Up to eight data items can be assigned per card with each
data item being allowed eight columns (such as 17-24, 25-32, . . .,
73-80). The data item is always right-justified with ony ﬁppmprlﬂte '

The RMCM does not require that mpuf data cards
be nrmnged in a SpeleIC GI’C'\:"‘F

3.0 CARD TYPE VE (-1, -2) RECURRING COST EQUATION CONSTANT

- VALUES

Recurring costs identified in the RMCM are the operation and
support costs of the weapon system. These costs are computed as annual
current year dollar values and are then multiplied by the peak inventory
usage period (PIUP) to compute the LCC.

The recurring cost equation constant value (VE) cards, with sequence
numbers —I w:md *2, prcwidé input spnce fcr each c:f the Gperﬂfinn qnd

‘ far the user who has a value fcxr the equnhaﬁ total and does nc:t desu‘e

to use the lower level terms and the embedded equations to compute
these values. The card formats are provided in Tables 3.1 and 3.2 and
the data elements are defined in Figures 3.1 and 3.2.
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On card VE (-1) columns 17-24 provide space for COO(cost of
other operations manpower). This item is a direct input and is not computed
by the model. Therefore, a value must be assigned to these fields. If
no value is availabie to the user, and a cost of operations personnel
(COP) is to be computed, column 24 on VE (-1) must be zero-filled
for the model to conipute total LCC.

Table 3.1 - Recurring Cost Elements (VE-1).
Column Title Length  Type* Justification**
1-2 Card Type 0 (VE) A
3 Blank
-4-10 Equation Category - (RECUR)
11-12 Card Seguence (-1)
13-16 Biank
i7-246  COO
25-32 CAC
33-40 CCP
41-48 CFL
49-56 COM
57-66  CSM
65-72 CPT
73-80  CSP

ZZ" Zy»!

O 00 Q0 O 00 00 D0 00 &% () ~d =
=
TIVIVVVDD/V! M-

Z2Z22Z2ZZ%

*A = alphd, N = numeric, X = alphanumeric
**F = fixed, R = right, L = left

Table 3.2 - Recurring Cost Elements (VE-2).

Column Title Length Type* Justification®**

-2 Card Type - (VE)

3 Blank

4-10  Equation Category - (RECUR)

11-12 Card Sequence (-2)

13-16 Blank

17-24 CDR

25-32 CSE

33-40 CsSwW

41-48 CJG

49-56 CIM

47-80 Blank

— M
]>‘
-n

€0 00 O &N
Z2Z2ZZzZz' Z
'/ OVBOY M

Mot D0
-

= alpha, N = numeric, X = alphanumeric
fixed, R = right, L = left

*A
*%E

{1
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®#C00

COST OF OTHER OPERATIONS MANPOWER
ARD OTHER DEPLOYED PERSONWSL (BUT
REQUIREMENTS) (INPUT VE-1,17-24;

INCLUDING COMMAND STAFF, SECURITY,
NOT INCLUDING MAINTENANCE PERSONNEL

CUST OF AIRCREW = (ALT. INPUT VE-1,25-32)
L4l = PB % NACB * CPA * SUM(P) (COA(P) + O5CY)

JHERE:

NUMBER OF BASES (INPUT)

NUMBER OF AIRCRAFT PER BASE (INPUT)

NUMBER OF CREWS ASSIGNED PER AIRCRAFT (INPUT)

COST OF AN AIRCREW MAN(P) IN WAGES AND ALLOWANCES PER VTAR
(INPUT)

OVERHEAD SUPPORT COST PER MAN PER YEAR (INPUT)

BCOP
COST OF OPERATIONS PERSONNEL
COF CzZ = COO
WHERE:
CO25T OF AIRCREW
C30= COST OF OTHER OPERATIONS MANPOWER INCLUDING COMMAMND STAFF,
SECURITY, AND OTHER DEPLOYED PEKSONNEL (BUT NOT INCLUDIRG
MAINTENANCE PERSONNEL REQUIREMENTS) (INPUT)

(ALT. INPUT, VE=-1, 33-40)

&CFL

COST OF FUEL

= NB *
WHERE

CFL

"COH

COST OF ON

COM = NB
WHER
NB

(ALT.
ABFH * FC
'NUMBER OF 3ASES (INPUT)

ANNUAL BASE FLYING HOURS
FUEL COST PER FLIGHT HOUR (I1.PUT)

INPUT VE-1,41-L8)

EQUIPMENT MAINTENANCE (ALT. INPUT VE-1,49-56)
JUM(N) MURF(N) @ (LLR(N)+BMR(N}}

'NUMBER OF BASES (INPUT)

L T

LAECR UTILIZATION RATE BY SKJLL CATEGORY(N)

MAINTAINING SPECIFIC SUBSYSTEMS FOR FLIGHT LINE TASKS
LOADED LABOR RATE FOR SKILL LEVEL CATEGORY(N)

BASE CONSUMABLE MATERIAL CONSUMPTION COST RATE PER MANHOUR
FOR REPAIRING LRUS BY WORKCENTER EMPLOYING AFSC(N) (INPUT)

MURF

LLR
BMR

2CsM . '

COST OF INTERMEDIATE SHOP MAINTENANCE (ALT.

CsM = NB ¥ SUM(N)(MURS(N)®(LLR(N) + BMR(N)))
WHERE:
NB
‘HUR3

INPUT VE-1, 57-64)

NUMBER OF BASES (INPUT)

LABOR UTILIZATION RATE BY SKILL CATEGOR
SPECIFIC GROUP. OF LRUS FOR SHOP TASKS .
LOADED LABCR RATE FOR SKILL LEVEL CATEGORY (N)

BASE CONSUMABLE MATERIAL CONSUMPTION COST RATE FOR
REPAIRING LRUS BY WORKCENTER EMPLOYING AFSC(N) (INPUT)

Y MAINTAINING

LR
BMR

Figure 3.1 — Definiticn to recurring cost elements card VE-1.
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EL"CP‘I T A .
COST! OF HHTEHM.CE FEESDNNEL TRAIHING

MU “BY - ) - o SR
TCS= CDS; QF TRAIH;HG AN AIRMAN. FQR EACH SKILL ;AT GDRY & LEVEL
- PIUP= FLANNED INVEHTDRY USAGE FERIDD (INFUT) )

scsp : f - o

COST OF. REPLACEMENT SFARES (ALT. INPUT VE-1, 73-80). .

CSP = LRURS & SRURS = K I

" WHERE: . , I
LRURS. = SOST OF. LRJ MENT SPARES o
SRURS = COST OF SRU, MENT SPARES

Figure 3.1 — 'Déf:iniﬁﬁﬁ!:tg recurring cost elements card VE-1 (concluded).
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L SCDR .- ‘ ,
COST OF DEPOT MAINTENANCE . (ALT INFUT VE-2,17= Eﬂ)
EDB‘fNE‘SUH(l)(AEFH‘PH(I)'(DC(I)*TC(I))/HFhEHA(H))* H‘NACE'COS'GHR

“ "WHERE: .

NB:..-3 HUHEER OF EASES (INPUT)

"ABFH = ANWUAL BASE FLYING HDURS
PN =

DC - AVERAGE DEPQT 'REPAIR. EDST PER LRU AND ITS SRUS (INPUT)

TC ROUND TRIP TRANSPORTATION AND PACKAGING COST PER. ITEM

MFHBMA=MEAN FLIGHT HOURS BETWEEN MAINTENANCE ACTIONS

NACB = NUMBER OF AIRCRAFT PER BASE (INFUT)

Ccos COST OF OVERHAUL PER SYSTEM (INPUT)

OHR OVERHAUL RATE -FORTION OF SYSTEMS QVERHAULED PER YEAR FROM
%ACH E?SE (RECIPROCAL OF YEARS BETWEEN SYSTEH OVERHAULS)
INFUT

8CSE
COST OF MAINTAINING SUPPORT EQUIPMENT (ALT. INPUT VE-2 25—32)
CSE = NB ® SUM(J) (MSE(J) * CPUSE(J))
WHERE :
NB = NUMBER OF. EASES (INPUT)
MSE = PROPORTION OF THE SUPPORT EQUIPHENT COST USED AS ESTIMATE
OF THE NON-PERSONNEL COST OF MAINTAINING SUPPORT EQUIPMENT
INCLUDING REPLACEMENT PARTS (INPUT)
. CPUSE=COST PER TYPE. OF 'PECULIAR SUPPORT EQUIPMENT (J)
#CSW
COST OF SOFTWARE SUPPORT . (ALT. INPUT VE-2, 33-40) -
C3W = PC + SCC
"WHERE: . .
PC = SOFTWARE LABOR COST FOR BASE YEAR T
&0C= SBFTHAEE COMPUTER COST

1

#CJG
COST OF SUPPDRTING MAINTENANCE MANUALS.  (ALT. INPUT VE-2,41-U48)
CJG = (KPJG)(KCJG)(CJGI)
WHERE: : ) .
KPJG = FACTOR ESTIMATE OF THE PORTION OF THE MANUALS THAT WILL BE
CORRECTED AND/OR CHANGED EACH YEAR (INPUT)
KCJG = FACTOR ESTIMATE OF THE REDUCED COST NECESSARY TO REWRITE
THE CORRECTIONS AS COMPARED TO THE INITIAL WRITING COSTS
(INPUT) ’
CJGI = COST OF MAINTENANCE MANUALS INITIAL

" %CIM
COST OF INVENTORY MAMAGEMENT " (ALT. INPUT VE-2,49-56)
CIM = RMC ¥ SUM(I) (NNTI(I)) + NB # 34 ® SUM(I) (BLII(I))
WHERE:
RMC = ANNUAL HANAGEHENT COST TO MAINTAIN A LINE ITEM OF SUPPLY
(ASSEMBLY OR PIECE PART) IN THE WHOLESALE INVENTORY SYSTEM
NNII = NUMBER OF NEW INVENTORY ITEMS WITHIN EACH LRU(I)
NB = NUMBER OF BASES (INPUT)
. SA = ANNUAL BASE SUPPLY LINE ITEM INVENTORY MANAGEMENT CDST
BLII = NUHBER OF BASE LEVEL INVENTORY ITEMS PER LRU(I) '

Figure 3.2 — Definitions to recurring cost element card VE-2,
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32 CARD.TYPE VE (.3, -4) NONRECURRING COST EQUATION
| "CONSTANT VALUES | )

... The nonrecurring costs are the research and development
(R&D) and.the initial investment portion of the LCC of a weapon -

- -system. The R&D costs . are normally- accrued ~during the conceptual,
- 'vc’llidatiﬁn,,'dndjfull;sealé‘.ﬂéﬁélapmenf phases. The initial -investment

- costs are normally. generated:during the production anddeployment

~phases and have heen aggregated as system and -support-investment
costs. The cost of system disposal is assigned to ‘this ‘card type because
it is considered a one-time expense. =~ . - . - S

The nonrecurring cost equation constant ‘value (VE) cards,

. With sequence numbers -3 and -4, provide input space for each of
the system and support investment cost equation totals. These spaces
are provided, as o cenvenience, for the user' who has a valve for the
-equation fotal ‘and does not desire to use the lower level terms and
the embedded equaiions to compute these values. The card formats
~are provided in Tables 3.3 and 3.4 and the data elements are defined
in Figures 3.3 and 3.4. _ s

There are three items on card VE (-3) or (%:4) that- are direct
input and are not computed by the model. Therefore a value must
be assigned to these fields: -

VE (-3) column 17-25 CRD - cost of research and development
VE (-3) column 49-56 CPM - cost of project management
(VE (-4) column_57-66 CDP - cost of. system disposal

For any of these values Wwhich are not available, the user must enter
zero in the appropriate field. '

Table 3.3 - Nonrecurring Cost Elements (VE-3).
Column Title . . Length Type* Justification**
-2 Card Type - (VE) F
3 Blank
4-10  Equation Category - (NRECUR)
H-12 Card Sequence (-3)
I13-16  Blank
17-24 CRD
25-32 Csi
3340 COI
41-48 CPP
49-56  CPM
57-64 CPTI -
65-72 CSPI
73-80 CDRI

i

mmmmmmmmbmw—w

ZZZZZ“ZZZ' ZZ' >
JJIW:U‘M"UJJ;U;UM M

*A Ipha, N = numeric, X = dlphgnurﬁe_rit;_

a
**F = fixed, R = right, L = left
o 40




Table 3.4 - Nonrecurring Cost Elements (VE-4).
Column Title X Length Type* Justification**
|-2 Card Type = (VE) - 2 A F
3 Blank I - -
4-10 . Equation Category - (NRECUR) 7 A L
=12 Card Sequence (-4) 2 N F
13-16 Blank 4 - -
17-24 CSEI 8 N R
25-32 CSWI 8 N R
33-40 CJGI 8 N R
41-48 CIMI 8 N R
49-56 CFAI 8 N R
57-64  CDP 8 N R
65-80 Blank , 6 - -
*A = alpha, N = numeric, X = alphanumeric
**F = fixed, R = right, L = left.

3.3 CARD TYPE Vi (-1, -2) LINE REPLACEABLE UNIT (LRU)

VARIABLES v

The LRU variable cards, VI sequences numbers -I, -2, provide
input._space for those data elements that are required by the RMCM
at the LRU level. In some cases, card input space has been provided
for alternate inputs. These spaces are provided for the user who has
access to the higher level values as opposed to the lower level terms
the model is designed to use. !n general, the RMCM searches for the
lowest level direct input values to compute the higher level values.
There are three exceptions to this rule, - UCSRU(), IC(1), and CALI(I).
See Figures 3.5 and 3.6 for definitions. !t these values are present,
they override the lower level computations normally performed b
the RMCM. ‘

The RMCM requires that the cost data base contain one VI (-1)
and one VI (-2) card for every LRU defined in the R&M Model data
base that the cost data base being developed must correspond to.

The VI (-1 and -2) cards should be arranged in the same
order as the cross reference cards from the R&M data bank.

This will allow for more efficient program operation and make editing
easier for the user. The card formats for VI (-1 and -2) are provided
in Tables 3.5 and 3.6 and the data elements are defined in Figures 3.5

and 3.6. -
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" ®CRD

COST OF RESEARCH AND DEVELDPHENT

“GSI

SYSTEH INVESTMENT CDSTe

-CBI

*#col

SUPPDRT INVESTMENT COSTS

col

= CPP +
hHEREz
CPP
CPM

CPM
COST

OF

(INPUT VE-=3, 17-24)

(ALT. INPUT VE-3, 25-32)

PROCUREMENT

COST OF PROJECT MANAGEMENT (INPUT)

CPTI + CSPI +

WHERE :
CPTI
CSPI
CDRI
CSEI
CSWI
CJGI
CFAI
CIMI

#CPP
COST OF PROCUREMENT
CPP = NB ® NAEE ¥ SUM(M) (CPINY(M) + CINST(M))

& CPM

COST OF PROJECT MANAGEMENT

$CPTI

WHERE:
NB |

NACB
CPINT(
CINST(

' COST
COST
C0sT
COST
COST
COS3T
COST
COsT

OF
OF
OF
OF
OF
OF
OF
OF

"(ALT. INPUT VE-3,33-40)
CDRI + C3EI + CSWI + CJGI + CFAI + CIHI

INITIAL HAINTENANGE "i RSONNEL TRAINING
SPARES INVESTMENT .

"DEPOT -SUPPORT EQUIPMEAT INITIAL
SUPPORT EQUIPMENT INITIAL

SOFTWARE ACQUISITION.

MAINTENANCE MANUALS INITIAL

NEW OR-ADDITIONAL FACILITIES

INVENTORY MANAGEMENT INITIAL

(ALT. JNPUT VE-3, l1= RB)

NUMBER OF Evues (INPUT)
NUMBER OF AIRCRAFT PER BASE

M)
M}

cos
cos

T OF PRODUCTION AND INTEGRATION PER SUBSYSTEM
T OF THSTALLATTDN PER SUBSYSTEM

(INPUT VE-3, 49-56)

COST OF INITIAL MAINTENANCE PERSONNEL TRAINING (ALT.INPUT VE-3,5'7-64)
+ CGCM + GCIT

CPTI

CGTE

!

F

CO5T OF T§AIHING EQUIPMENT (INPUT)

20ST OF COURSE MATERIAL PREPARATION (INPUT)

COST OF INITIAL CONTRACTOR PROVIDED TRAINING FOR DEPOT AND
OTHER PERSONNEL NOT INCLUDED IN ON & OFF EQUIPMENT
MAINTENANCE (INPUT)

f

igure 3.3 — Definitions to nonrecurring cost element card VE-3,



*CSPI SR
COSY OF SPARES INVESTMENT  (ALT. INPUT VE-3, 65-72) N
- CSPI = NBESUM(I)(LRUSS(I)+ LRUDS(I)+SRUSS(I)+SRUDS(I)) +SPRTS + WRMC
. WHERE: - . .. : -
NB = NUMBER OF BASES (INPUT) .

LRUSS = COST OF LRU(I) SHOP SPARES PER BASE

LRUDS = COST OF LRU(I) DEPOT PIPELINE SPARES PER BASE
SRUSS = COST OF SRU SHOP SPARES PER BASE BELONGING TO LRU(I)
SRUDS = COST OF SRU DEPOT PIPELINE SPARES PER BASE BELONGING TO

LRU(I) :
= COST OF INITIAL LAY-IN OF SPARE PIECE-PARTS AMD MATERIAL
= WAR RESERVE MATERIAL COST (INPUT)

=
=
=
g
"o

®CDRI :
COST OF DEPOT SUPPORT INVESTMENT - (ALT. INPUT VE-3,73-80)
CDRI = (ND)*(CDSE) = :
WHERE :
ND = NUMBER OF DEPOTS (INPUT)
CDSE:= COST OF SUPPORT EQUIPMENT PER DEPOT SITE

Figufe 3.3 — Definitions of nonrecurring cost element card VE-3 (concluded).

[}
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#CSEI
COST OF BASE LEVEL SUPPORT EQUIPMENT INVESTHENT (ALT.INPUT VE-4,17-24)
- C8EI = .SUM(J) CHE'(CFUSE(J)*CSESH(J)+IH(J))+GSU(J)) +NB ® OBSEC -
HHERF
-~ NB = HUHEEH DF BASES (IHPUT)
CPUSE ‘=" COST PER TYPE OF PECULIAR SUPFORT EQUIFHENT AT EACH BASE
CSESM = COST OF -INITIAL SUPPORT EQUIPMENT SPARE MODULES AND
' SPARE PARTS FOR REPAIR OF SHOP, SUPPORT EQUIPMENT AT
- BASE LEVEL
COST OF -INTERCONHECTING HARDWARE TO UTILIZE EXISTING
'AUTOMATIC EQUIPHENT (J) TO TEST NEW SUBSYSTEMS OR LRUS
Csu » COST OF SOFTWARE TO UTILIZE EXISTING AUTOMATIC TEST
EQUIPMENT FOR THE SYSTEM (INPUT)
OTHER BASE LEVEL SUPPORT EQUIPMENT COSTS

IH

OBSEC

QCSHI
COST DF SOFTWARE ACQUISTION (ALT. INPUT VE-%4, 25-32)
CSWI = SHFC + COC

P SOFTWARE - DEVELOPMENT PERSONNEL COSTS
COMPUTER OPERATION COST

L]
R
LI

RCJGI : .
COST OF MAINTENANCE MANUALS INITIAL (ALT. INPUT VE-4, 33=40)
CJGI = (1 + FJIG)®SUM(M) (CFJG(M) + CSJIG(M))

WHERE: :

FJG = PROPORTION, AS A FUNCTION OF MAINTENANCE MANUALS OR JOB
GUIDE TYPE MANUAL, REPRESENTING THE GENERAL MATERIAL FOUND
It THAT TYPE HANUAL (INPUT)

= COST OF FLIGHT LINE MANUALS, MAINTENANCE FDETIDH PER
SUBSYSTEM
€5JG = COST OF SHOP MANUAL, MAINTENANCE PORTION, PER SUBSYSTEM

[
*n
[ -
o
m

®#CIMI .
COST OF INVENTORY MANAGEHMENT IMITIAL (ALT. INPUT VE-4, 41-U4B)
CIMI = (IMC)® SUM(I)(NKRII(I))
WHERE:
IMC = INITIAL MANAGEMENT COST TO INTRODUCE A NEW LINE ITEM OF
SUPPLY (ASSEMBLY OR PIECE=-PARTS) INTO THE AIR FORCE
INVENTORY (INPUT)
NNII= NUMBER OF NEW INVENTORY ITEMS WITHIN EACH LRU(I)

*CrAT )
COST OF NEW OF ADDITIONAL FACILITIES (ALT.INPUT VE-4, 49-56)
CFAI = NB ® (CFB)
WHERE:
NB = NUMBER OF BASES (INPUT)
CFB= COST OF NEW FACILITIES PER BASE (INPUT)
%CDP
COST OF SYSTEM DISPOSAL IN CONSTANT YEAR DOLLARS OF THE BASELINE YEAR
(INPUT VE-4,57-64)
TERM?

Figure 3.4 — Dafinitions to nonrecurring cost elemeants card VE-4.
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Table 3.5 - LRU Data (VI-1). S
Column Title . Length Type* “JUstification**
-2 Card Type - (VI) 2 A F
3  Blank | - -
4 Aircraft System I A F
5 Major System I A F
6 Functional Group | A F
7 Operational Function I+ N F
B8  Subsystem I N F
9 Line Replaceable Unit | X F
10 Shop Replaceable Unit “ ‘N F
[1-12  Card Sequence (-1) 2 N F
13-16 Blank 4 - -
17-24  UG; 8 N R
25-32  UCSRUY; 8 N R
33-40 FCL; 8 N R
41-48 FCS; 8 N R
49-56 T; 8 N R
57-64 DRCT; 8 N R
65-72 DC; 8 N R
73-80 TC; 8 N R
*A = alpha, N = numeric, X = alphanumeric
**F - fixed, R = right, L = left
Table 3.6 - LRU Data (VI-2),
Column Title B Length Type* Justification**
I-2 Card Type - V) 2 A F
3 Blank I - -
4 Aircraft System i A F
5 Major System | - A F
6 Functional Group | A F
7. Operational Function - N F
8 Subsystem I N F
2 Line Replaceable Unit I X F
10 Shop Replaceable Unit I N F
I1-12  Card Sequence (-2) 2 N F
13-16  Blank 4 - -
1 17-24  PA; 8 . N R
25-32  PP; 8 N R
33-40 SP; . 8 N R
41-48 IC; 8 N R
49-56  CALLY; 8 N R
57-80  Blank 24 - -
*A = alpha, N = numeric, X = alphanumeric
*»*[ = fixed, R = right, L = left
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"uc . : B
EXPECTED UNIT COST OF EACH LRU(I) AT THE TIME OF INITIAL

PROVISIONING  (INPUT VI-1, 17-24)
- #ycsRy R

<AVERAGE'UNII COST OF SRUS WITHIN LRU(I) (ALT.INPUT VI=1,25-32)
UCSRU(ﬁéﬁz UC(I)/NSRUC(I) = . i '
WHERE:

UC = EXPECTED UNIT COGST OF LRU(I) (INPUT)
NSRU = NUMBER OF UNIQUE SRUS PER LRU

"FCL
PROPORTION OF NRTSED LRU(I) EXPECTED TO RESULT IN CONDEMNATION AT THE

BASE/DEPOT LEVEL (INPUT VI-1,33-40)

#FCS ’ :
PROPORTION OF SHOP REPAIRED AND NRTS LRU(I) EXPECTED TO RESULT IN SRU
CONDEMNATION AT THE BASE LEVEL (INCLUDING THROWAWAY)(INPUT VI-1,41-48)

8T o .
LRU(CI) REPAIR PIPELINE TIME (ALT.INPUT VI-1,U49-56)
T(I) zﬂggqr + FN(I)/PS(I)'(GSTC‘(1s05)+DSTO'(DS)sERCT)
WHERE: |
BRCT = BASE REPAIR CYCLE TIME IN YEARS

PN = PROBABILITY OF LRU(I) ENTERING SHOP BEING SENT TO THE
DEPOT (R&M INPUT) - , K
PS = PROBABILITY OF SHOP ACTION BEING TAKEN ON LRU(I)-R&M INPUT
OSTC = AVERAGE ORDER & SHIPPING TIME WITHIN CONUS (IN MONTHS) =
OSTO = AVERAGE ORDER & SHIPPING TIME TO OVERSEAS LOCATIONS-MONTHS
0S = PROFORTION OF TOTAL FORCE DEPLOYED TO OVERSEAS LOCATIONS
“DRCT :

DEPOT REPAIR CYCLE TIME IN YEARS FOR LRU(I) (INPUT VI-1,57=64)

DC
AVERAGE DEPOT REPAIR COST PER LRU AND ITS SRU(S) (INPUT VI-1,65-72)

*TC
ROUND TRIP TRANSPORTATION AND PACKAGING COST PER ITEM
(ALT. INPUT VI-1,73-80)
TC(I)= W(I) % RPUW ® 2 #(PSC(1-0S)+PSO * 0S)
WHERE: o
W = WEIGHT IN POUNDS OF ITEM(I) (R&M INPUT)
RPUW= RATIO OF PACKED TO UNPACKED WEIGHT (INPUT) o
PSC = AVERAGE PACKING AND SHIPPING COST TO CONUS LOCATIONS ~INPUT
PSO = AVERAGE PACKING AND SHIPPING COST TO OVERSEAS LOCATIONS-INP
0S = PROPORTION OF TOTAL FORCE DEPLOYED TO OVERSEAS LOCATIONS ~I

(Figure 35~ Datinitions to LRU data card (V1-1) torms,.,
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Py ,
NUMBER OF NEW "P" CODED REPAIRABLE ASSEMBLIES WITHIN THE LRU(I)
(INPUT VI-2,17-24)

#pp
NUMBER OF NEW "P" CODED CONSUMABLE ITEMS WITHIN THE LRU(I)
(INPUT VI-2,25-32)

#35p
NUMBER OF STANDARD (ALREADY STOCKED NSN) PARTS WITHIN THE LRU WHIGH
WILL BE MANAGED FOR THE FIRST TIME AT BASES WHERF THIS SYSTEM IS

DEPLOYED (INPUT V5-2, 33-HG)

*1C
INTEGRATION COST OF EACH LRU INTO THE SUBSYSTEM (ALT.INPUT VI-2,41-48)
IC(I) =(KT3)®(Uc(1))
WHERE:
KT5 = PROPORTION OF UNI| Z0ST (UC(.}) USipu TU ESTIMATE THE
- TESTING AND INTEGRATION COSTS (INPUT)
UC = EXPECTED UNIT COST OF EACH LRU AT THE TIME OF INITIAL
PROVISIONING (INPUT)

#CALI
COST PER LRU(I) FOR INSTALLATION (ALT.INPUT VI-2,49-56)
CALI(I) =KI * (UC(I))

WHERE:

KI = PROPORTION OF UNIT COST (UC(I)) USED TO ESTIMATE THE
INSTALLATION COST PER LRU (INPUT) )
EXPECTED UNIT COST OF EACH LRU AT THE TIME OF INITIAL -
PROVISIONING (INPUT)

uc

Figure 3.6 — Definitions to LRU data card (VI-2) terms.
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3.4  CARD TYPE VM (-1) SUBSYSTEM VARIABLES

- The subsystem variables data card, VM sequence number -1,
provides input space for four alternate input values that could be
- used by the RMCM at the subsystem level, These alternate input .spaces
- are provided, as a convenience, for the user who. has subsystem values
and does not wish to use the lower level terms and embedded equations
to compute these values.. The RMCM first searches for the lower level
terms to do the necessary computations and then, if the lower level
terms are not found, the model searches this VM (-1) card for the
alternate subsystem inputs.

The data base does not need to contain VM (~1) data cards
when the lower level terms that will compute these alternate inputs
are present in the data base. The card format for VM (1) is provided
in Table 3.7 and the data elements are defined in Figure 3.7,

Table 3.7 - Subsystem Data.

Column Title _ ‘Length  Type* Justification **

Il
w‘wmwm‘m-w:-ww

Card Type - (VM)
Blank

Major System
Functienal Group
Operational Function
Subsysiem

Line Replaceabie Unit
) Shop Rep'aceable Unit
I1-12 . Card Sequence

13-16 Blank

17-24 CPINT

25-32 - CINST,,

33-40  CFJG,

41-48 CSJG,

49-80  Blank

BN ey
e Bt B By B T e B

'Z2ZZZ2'Z2ZXZZ>>> " >

W 0 0 W oo
s i B

xed, R = right, | = left

*A = alpha, N = numeric, X = alphanumeric
*E = fj

3.5 CARD TPE VN (-1) MAINTENANCE PERSONNEL TRAINING
. VARIABLES

The maintenance personnel training variable card, VN sequence
number -', provides data input variables that the RMCM requires to
compute CPT (cost of maintenance personnel training). Space has been
provided on this cord for two alternate input variables: CTTS (cost
of technical training school) and TCS (cost of training an airman,

, w8 |
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ECPINT

COST OF PRODUCTION AND INTEGRATION PER SUBSYSTEM (M)
CTINT(M) = SUM(I) (UC(I) + IC(I)) - (ALT. INPUT VM-1,17-24)
WHERE : ‘ :

UC = EXPECTED UNIT COST OF EACH LRU AT THE TIME OF INITIAL
. PROVISIONING (INPUT) v
IC = INTEGRATION COST.OF 'ZACH LRU INTO THE SUBSYSTEM (INPUT)
(I) SUMS OVER THOSE LRUS BELONGING TO SUBSYSTEM(M)

$CINST

COST OF INSTALLATION PER SUBSYSTEM (ALT. INPUT VM=1,25-32)

CINST(M) = SUM(I) (CALI(I)) :

! WHERE: '

CALI = COST PER LRU(I) FOR INSTALLATION
(I) SUMS OVER THOSE LRUS BELONGING TO SUBSYSTEM(M) -

*CFJG :
COST OF FLIGHT LINE MANUALS, MAINTENANCE PORT
(ALT. INPUT VM1, 33-40) N , o :
CFJG(M) = NLRU(M)®{CTFL+CNFL) + NSRU(M)*(CTFS+CNFS) + CTFX + CNFX
WHERE: ’

ION, PER SUBSYSTEM

NUMBER OF LRUS PER SUBSYSTEM(M) (INPUT)

NLRU =
NSRU = NUMBER OF SRUS PER SUBSYSTEM(M) (INPUT)
CTFL = COST OF FLIGHT LINE TROUBLESHOOTING MAINTENANCE PORTION

, PER LRU OF EACH MANUAL (INPUI) , )

CNFL = COST OF FLIGHT LINE NON~TROUBLESHOOTING MAINTENANCE
PORTION PER LRU OF EACH MANUAL (INPUT)

CTFS = COST OF FLIGHT LINE TROUBLESHOOTING MAINTENANCE PORTION
PER SRU OF EACH MANUAL (INPUT) :

CNFS = COST OF FLIGHT LINE NON-TROUBLESHOOTING MAINTENANCE
PORTION PER SRU OF EACH MANUAL (INPUT) -

CTFX = COST OF FLIGHT LINE TROUBLESHOOTING MAINTENANCE PORTION
PER SUBSYSTEM OF EACH MANUAL (INPUT)

CNFX = COST OF FLIGHT LINE NON-TROUBLESHOOTING MAINTENANCE PORTIO

PER SUBSYSTEM OF EACH gANUAL (INPUT)

*CSJG S :
COST GF SHOP MANUAL, MAINTENANCE PORTION, PER SUBSYSTEM

(ALT. INPUT VM-1, 41-48) , .
CSJG(M) = NLRU(M)®(CTSL+CNSL) + NSRU(M)*(CTSS+CNSS) + CTSX + CNSX

WHERE: . v . S
NLRU = NUMBER OF LRUS PER SUBSYSTEM(M) (INPUT)
NSRU = NUMBER OF SRUS PER SUBSYSTEM(M) (INPUT) i
CTSL = COST OF SHOP TROUBLESHOOTING MAINTENANCE PORTION PER
LRU OF EACH MANUAL (INPUT)
CNSL = COST OF SHOP NON-TROUBLESHOOTING MAINTENANCE PORTION PER

LRU OF EACH MANUAL (INPUT)
CT55 = COST OF SHOP TROUBLESHOOTING MAINTENANCE PORTION PER
SRU OF EACH MANUAL . (INPUT) - : o . )
.CNSS = COST OF SHOP NON-TROUBLESHOOTING MAINTENANCE PORTION PER
SRU OF EACH MANUAL (INPUT) )
CTSX = COST OF SHOP TROUBLESIIO0OTING MAINTENANCE PORTION PER
SUBSYSTEM OF EACH MANUAL (INPUT) )
CNSX = COST OF SAOP NON-TROUBLESHOOTING MAINTENANCE PORTION PE
SUBSYLRTEM OF EACH MANUAL (INPUT) ’

=

B

A

Figure 3.7 — Definiticns to subsystem data card (VM-1) terms.
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" fo the user wha hx:ns values for these pQerEfEFS The RMCM will

not use these alterndte input values if all of the necessary lower
level terms to compute them are present.” When alternate input values
are used, the lower level terms necessary to c‘:c:rnpufe these values
should fhen be left blank.

The variables are input by AFSC. One VN (-1) card for each
parnculﬁr AFSC (including grade level as the fourth digit) who is contained
in the associated R&M data bank is required for the RMCM to compute
CPT for the total configuration. The card format for VN . (-1) is provided
in Table 3.8 and the data elements are defined in Figure 3.8.

Table 3.8 - Personnel Training Data by AFSC.
Column Title lLength Type* Justification**
I-2 Card Type - (VM) 2 A F
3 Blank ! - -

4-10 AFSC D Code 7 X L

H-12 Card Sequence (-1) 2 N F

i3-16 Blank 4 - -

17-24 NWK, 8 N R
25-32 - ACG, 8 N R .
33-40 CIC, 8 N R

41-48 COoT, 8 N R

49-56 CTTS, 8 N R

57-64 COJT,, 8 N R-

65-72 TCS, 8 N R

73-80  TRS, 8 N R

*A = alpha, N = numeric, X = alphanumeric

**E = fixed, R = ghf L = left

3.6 CARD TYPE VN (-2) EQUIPMENT MAINTENANCE VARIABLES

The equipment maintenance data card, VN sequence number -2,
. provides input variables that are required to compute COM (cost of
on-equipment maintenance) and CSM (cost of intermediate shep mainte-
nance). The variables are input by AFSC. The RMCM requires one

input card for each purhcular AFSC (including grade level as the four
digit) which is contained in the associated R&M data bank. The card
format for VN (-2) is provided in Table 3.9 and the data elements

are defined in Figure 3.9.

\ The VN (-2) card provides input space for two alternate input
variables: DLR (direct labor rate) and LLR (loaded labor rate). They
are provided for the user who~has these values and does not wish

to use the lower level terms and the embedded equations to compute



ENWK , : —_—
"COURSE LENGTH IN WEEKS (INPUT VH=1,17=24)

®ACG
AVERAGE COST PER GRADUATE (N) PER WEEK (INPUT YN-1,25-32)

- #CIC o ' o ’ S
CAPITAL INVESTMENT COST OF TRAINING FACILITIES PRORATED BY AFSC (N)
PER WEEK (INPUT VN-1, 33-40)

~ #COT »
COST OF TYPE 4 AND OTHER TRAINING NOT INCLUDED IN THE AVERAGE COST PER
GRADUATE (ACG) (INPUT VN-1,41.48) :

*CTTS , ;
. COST OF TECHNICAL TRAINING SCHOOL PER MAN BY AFSC T0 3 LEVEL
P CTTS(N)= NWK(N)*(ACG(N)+CIC(N)) + PTT(N) + COT(N) + CACQ
(ALT. INPUT VN=1,49-56) :
WHERE: * ,
NWK= COURSE LENGTH IN WEEKS (INPUT)
ACG= AVERAGE COST PER GRADUATE (N) PER WEEK (INPUT)
CIC= CAPITAL INVESTMENT COST PRORATED BY AFSC (N) PER WEEK (INPUT
PTT= PRE TECHNICAL TRAINING SCHOOL PAY AND ALLOWANCE ~ ,
PER MAN (INPUT) : .
COT= COST OF TYPE 4 AND OTHER TRAINING , NOT INCLUDED IN ACG,
PER MAN (INPUT) :
CACQ=ACQUISITION COST PER MAN WHICH INCLUDES RECRUITING, INITIAL
TRAVEL, INITIAL CLOTHING ISSUE, AND TRAINING AT MILITARY

TRAINING CENTER (INPUT)
*COJT o
COST OF ON-THE-JOB TRAINING PER MAN BY AFSC TO 5 LEVEL INCLUDING ,
NON-PRODUCTIVE WAGES BASED ON A FACTOR OF (1-KM(N)) (INPUT VN-T,57-64)

COsT OF TRAINING AN AIRMAN FOR EACH SKILL CATEGORY AND. LEVEL
TC5(N) = CTTS(N) + COJT(N) . (ALT. INPUT VN=1,65-72)
WHERE: . :
CTTS= COST OF TECHNICAL TRAINING SCHOOL PER MAN BY AFSC TO
3 LEVEL . v v :
COJT= COST GF ON-THE-JOB TRAINING PER MAN BY AFSC TO 5 LEVEL
INCLUDING NON-PRODUCTIVE WAGES BASED ON A FACTOR OF
(1-KM(N)) (InepyUT) '
®TRS

ANNUAL TURNOVER RATE OF AIRMAN IN EACH SKILL CATEGURY AND LEVEL -
(INPUT VN*1i73=EQ)

Figure 3.8 — Definitions for personnel training data (VN:1) terms.
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$CHPS
COST OF MILITARY PERSONNEL SERVICES PER HOUR (INPUT VN=2,17-24)

SOPF
OTHER PERSONNEL COST FACTORS PER MANHOUR FOR SKILL CATEGORY (N) NOT
PROVIDED FOR IN CHMPS (INPUT VN-2,25-32)

BKM

PROPORTICN OF DIRECT LABOR MANHOURS DEVOTED TO TASKS VS. OJT;
KM(N)=1 FOR ALL AFSCS OTHER THAN 1 OR 3 LEVEL AND

KM(N)=0.5 FOR ALL 1 OR 3 LEVEL AFSC (INPUT VN-2,33-40)

SpLR
DIRECT LABOR RATE PER MANHOUR (PER SKILL CATEGORY AND LEVEL)
(ALT. INPUT VN-2, 41=48)
DLR(N) = KM(N) ®(CMPS(N) + OPF(N))
WHERE :
KM = PROPORTION OF DIRECT LABCR MANHOURS DEVOTED TO TASKS VS.
CJT; xn(u) 1 FOR ALL AFSCS OTHER THAN 1 OR 3 LEVEL AND
€M(N)=0.5 FOR ALL 1 OK 3 LEVEL AFSC (INPUT)
CMPS= CCST OF HILITARY PERSONNEL SERVICES PER HOUR ('NPUT) -
OPF = OTHER PERSONNEL COST FACTORS PER MANHOUR FOR SKILL CATEGORY
(N) NOT PROVIDED FOR IN CHP3 (INPUT)

%LLR
LOADED LABOR RATE FOR SKILL LEVEL CATEGORY (N) (ALT.INPUT VN-2,49-56)
LLR(N)= DLH(H; + ILR(N) +(OSCY/PMB)

DLR = DIRECT LABOR RATE PER MANHOUR (PER SKILL CATEGORY & LEVEL)
ILR = INDIRECT LABOR RATE PER MANHOUR (SUPERVISORS AKD
ADMINISTRATIVE PERSONNEL)(IRPUT)
0SCY= OVERHEAD SUPPORT COST PER MAN PER YEAR (INPUT)
PMB = PROCUCTIVE (AVAILABLE) MANHOURS PER MAN PER YEAR AT
BASE LEVEL (INPUT)

#EMR

BASE CONSUMABLE MATERIAL CONSUMPTION COST RATE PER MANHOUR FOR
REPAIRING LRUS IN SHOP WORK CENTER UTILIZED BY AFSC(N)

(INPUT VN-2, 57-64)

*TLR
INDIRECT LABOR. RATE PER MANHCUR (SUPERVISORS & ADMINISTRATIVE
PERSONNEL) (INPUT VN-=2, 65-72)

Figure 3.9 — Definitions of squipment msintonance data (VN-2) terms.
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Table 3.9 - Equipmient Maintenance Data by AFSC.
Column Title Length Type* Justitication**

-2 ° Card Type - (VN)
3 Blank

4-10 AFSC ID Code

11-12 Card Sequence.(-2)

13-16 Blank

17-24  CMPS,,

2532 OPF, "

1340 KM,

41-48  DLR,

49-56  LLR,

57-64  BMR,

65-72  ILR,

73-80 Biank

A F

Z X!
Mo

0000 00 D 00 00 G0 T £ P ~d — I
Z2LZ 222!
L s B B s o o v o o B

*A = alphg,-N = numeric, X = alphanumeric
**F = fixed, R = right, L = left

3.7 CARD TYPE VJ (-1, -2) SUPPORT EQUIPMENT VARIABLES
The SE variables data cards, VJ sequence numbers -|

and -2, provide the input variables that are required to compute CSEi

(cost of initial SE) and CSE (cost of maintaining SE), The data are

input by type of SE. One VJ (-1) and one VJ (-2) card are required

by RMCM for each type.of shop SE.found in the associated R&M

data base. The card formats for VJ (- and -2) are shown in Tubles 3.10

and 3.11. The data elemen's are defined in Figure 3.10.

Table 3.10 - Support Equipment Data (VJ-1).
Column Title Length Type* Justification**

-2 Card Type - (V.-
3 Blank .

4-10 Support Eguipme: ‘D Code
11-12 Card Sequence (-}

13-16 Blank
17-24 UCSE;
25-32 KIH;
3B40 KSE,
4148 CPUSE;
49-56 CSESM;
57-64 H;
65-12  CSU;
73-80 MSE;
*A = alpha, N = numeric, X = alphanumeric
**F - fixed, R = right, L = left

ZX' >
My YT

00 00 00 CO €D 00 OB (0 £ N~ — P
Z2z2Z22Z2Z2zZ22Z"
ADITANIDDDANY
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BUCSE
UNIT COST OF PECULIAR SUPPORT EQUIPMENT ((NPUT Vi-1,17=24)

*KIH
PROPORTION OF SUPPORT EQUIPMENT UNIT COST USED TO ESTIMATE PROCUREMENT
COST FOR INTERFACE HARDWARE (INPUT VJ=1,25-32)

*KSE
PROPORTION OF SUPPORT EQUIPMENT UNIT COST USED AS ESTIMATE TO SATISFY
INITIAL SPARING LEVEL REQUIREMENTS FOR MODULES AND PARTS

(INPUT VJ-1, 33-40)

#CPUSE
COST PER TYPE OF PECULIAR SUPPORT EQUIPMENT(J) (ALT. INPUT VJ-1,41-48)
CPUSE(J)=(NSER(J) ® UCSE(J))

WHERE: - ,

NSER = NUMBER OF PECULIAR SUPPORT EQUIPMENT AT EACH BASE

UCSE = UNIT COST OF PECULIAR SUPPORT EQUIPMENT (INPUT)

*CSESM -
COST OF INITIAL SUPPORT EQUIPMENT SPARE MODULES AND SPARE PARTS FOR
REPAIR OF SHOP SUPPORT EQUIPMENT AT BASE LEVEL (ALT.INPUT VJ-1, 48-56)
CSESM(J) = KSE(J) ® NSER(J) # UCSE(J)

~SE = PROPORTION OF SUPPORT EQUIPMENT UNIT COST USED AS ESTIMATE
TO SATISFY INITIAL SPARING LEVEL REQUIREMENTS FOR MODULES
AND PARTS (INPUT) .

NUMBER OF PECULIAR SUPPORT EQUIPMENT REQUIRED AT EACH BASE
UNIT COST OF PECULIAR SUPPORT EQUIPMENT (INPUT)

NSER
UCSE

®IH
COST OF INTERCONNECTION HARDWARE TO UTILIZE EXISTING AUTOMATIC TEST
EQUIPMENT (J) TO TEST NEW SUBSYSTEM/LRUS (ALT. INPUT VJ-1,57=-64)

IH(J)= KIH(J)®*NSER(J)®UCSE(J)
WHERE: ‘

KIH =PROPORTION OF SUPPORT EQUIPMENT UNIT COST USED TO ESTIMATE

FROCUREMENT COST FOR INTERFACE HARDWARE (INPUT) o
NSER =NUMBER OF PECULIAR SUPPORT EQUIPMENT REQUIRED AT EACH BASE
UCSE =UNIT COST OF PECULIAR SUPPORT EQUIPMENT (INPUT)

8Cs0
COST OF SOFTWARE TO UTILIZE EXISTING AUTOMATIC TEST EQUIPMENT FOR THE
SYSTEM (INPUT VJ-1,65-T2)

*MSE ’
PROPORTION OF THE SUPPORT EQUIPMENT CUST USED AS ESTIMATE OF THE
NON-PERSONNEL COST OF MAINTAINING SUPPORT EQUIPMENT INCLUDING
REPLACEMENT PARTS  (INPUT VJ-1,73-80)

®KTR -

PROPORTION OF SHOP MEAN TIME TO REPAIR THE LRUS THAT REQUIRE THE
TEST STATION(J) TO BE USED (INPUT VJ-2,17-24)

TERM?

Figura 3.10 — Definitions of support equipment data (VJ-1,-2) terms.
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Table 3.1!1 - Support Equipment Data (VJ-2).
Column Title Length  Type* Justification**
1-2 Card Type - (VJ) 2 A F
3 Blank | - -
4-10 Support Equipment ID Code 7 X R
F1-12 Card Sequence (-2) 2 N F
13-16 Blank 4 - -
17-24 KTR; 8 N R
25-80  Blank 56 - -
*A = alpha, N = numeric, X = alphanumeric
**F = fixed, R = right, L = left

The VJ (-1) data card provides space for three alterna’e
input variables: CPUSE(J), CSESM(J), and IH(J), See Figure 3.10
for definitions. These are provided for the user who has these values
and does not wish to use the lower level terms and the embedded
equations to compute these terms.

3.8 CARD TYPE VD (-1) DEPOT SUPPORT EQUIPMENT VARIABLES

; ...The depot SE data card, VD sequence number -1, provides
input space for the two input variables needed by RMCM to compute
CDRI (the cost of initial depot SE). The card format for the input
data is shown in Table 3.12 and definitions of the terms are found
in Figure 3.11.

One data card for each type of SE required by the depot
should be prepared to allow RMCM to compute CDRI. If the user
decides that this cost is not needed, the data base need not include
this card type.

¥NDSER
NUMBER OF DEPOT SUPPORT EQUIPMENT (D) REQUIRED (INPUT VD-1,17-24)

#"JCD5SE
UNIT COST OF DEPOT SUPPORT EQUIPMENT (D) (INPUT VD-1,25-32)

Figure 3.11 - Definition of depot support equipment data (VD-1) terms.




Table 3.12 - Depot Support Equipment Data.
Column Title Length  Type* Ju.tification**
-2 Card Type - VD) 2 A F
3 Blank ‘ | - -

4-10 Depot SE ID Code 7 X L
Hi-12 Card Sequence (-1) 2 N F
13-16 Blank 4 - -
17-24 NDSER; 8 N R
25-32 UCDSE; 8 N R
33-80 Blank 48 - -
*A = alpha, N = numeric, X - alphanumeric
*#HE = flxed R = fghf, L = left
3.9 CARD TYPE VS(-0 to -9) - SINGLE VALUE VARIABLES

The single value variable (SCALAR) data cards, sequence
numbers -0 through -9, provide input space for RMCM equation terms
that are single valued. One number for each term is constant for
the entire data base, but these values can be varied from one data
base to the next. The type of terms found on the SCALAR cards
are total system deper::i#it costs, average times, proportions or factors,
and quantities of part.cular items.

The values assigned to the SCALAR terms can be established
from the operational, environmental, and equipment standards required
by the weapon system that the data base is concerned with (refer
to Appendix A).

The card formats for the SCALAR cards can be found
in Tables 3.13 through 3.22. Definitions of the terms are provided
in Figures 3.12 through 3.21 which have been extracted from the
RMCM interactive glossary. The SCALAR cards include eight alternate
input values. The spaces for these alternate inputs are provided
for the convenience of the user who has these terms available and
does not wish to use the lower level terms and the embedded equations
.that the RMCM would pnmuni} use’ to compute these terms. The
aiternate inputs are identifiea in the glossary outputs, Figures 3.12 -
through 3.21, whereby their definitions will end with the term
(ALT.INPUT VS- )
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- Table 3-13 - Single Value Variables - Card 0.

Column Title Length  Type*  Justification**

I-2

3
4-10
11-12
13-16
17-24
25-32
33-40
41-48
43-5€
57-64
65-80

*%F j

Card Type - (VS)
Blank

SCALAR

Card Sequence (-0)
Blank

CTFS

CNFS

CNFX

CTSX

CNSX

BY

Blank

h=3

ZD\I
M

— O 0O 00 O0 0 00 B M s ==

" z22222Z22Z"
' VDD

6

alpha, N = numeric, X = alphanumer’c
fixed, R = right, L = left

Table 3.14 - 3ingle Value Variables - Card |.

Column Title Length  Type* Justification¥*

|-2

3
4-10
11-12
13-16
17-24
25-32
33-40
41-48
49-56
57-64
65-72
73-80

*A

A

!

Card Type - (VS)
Blank ;
SCALAR

Card Sequence (-1)
Blank

BRCT

OsTC

0570

0S

EBO

KPSR

SPRTS

WRMC

Z ]> I

Co 0o 0o 00 00 O (0 0O R I~ — o

2Z222Z2Z2Z722Z2"
ATDDADTVOD!

alpha, N = numeric, X = alphanumeric

**F = fixed, R = right, L = left .
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®CTFS :
COST OF FLIGHT LINE TROUBLESHOOTING MAINTENANCE PORTION PER
EACH MANUAL (INPUT V5-0,17-24)

[y
o]
=
Q>
o |

®CNFS
COST OF FLIGHT LINE NON-TROUBLESHOOTING MAINTENANCE PORTION PER SRU OF
EACH MANUAL (INPUT V5-0,25-132)

*CNFX

COST OF FLIGHT LINE NON-TROUBLESHOOTING MAINTENANCE PORTION PER
SUBSYSTEM OF EACH MANUAL (INPUT VS-0,33-40)

*CTSX , o o

COST OF SHOP TROUBLESHOOTING MAINTENANCE PORTIOW PER SUBSYSTEM OF
EACH MANUAL (INPUT VS-0,41-48) '

*CNSX

COST OF SHOP NON-TROUBLESHOOTING MAINTENANCE PORTION PER SUBSYSTEM OF
EACH MANUAL (INPUT VS-=0,49-56)

*BY ,

BASE YEAR OF THE DATA CONTAINED IN THE DATA BANK (INPUT VS-0,57-64)

Figure 3.12 — Definition of terms for SCALAR V§-0,
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®BRCT
BASE REPAIR CYCLE TIME IN MONTHS (INPUT VS-1,17-25)

*0STC

AVERAGE ORDER AND SHIPPING TIME WITHIN CONUS <IN MONTHS)

(INPUT VS-1,25-32)

*0STO

AVERAGE ORDER AND SHIPPING TIME TO OVERSEAS LOCATIONS (IN MONTHS)
(INPUT VS-1,33-40)

*05
PROPORTION OF TQTAL FORCE DEPLOYED TO OVERSEAS LOCATIONS
(INPUT VS-1,41-48)

%EBO -
EXPECTED BACK ORDER (INPUT V3-1, 49-56)

*KP3R
PROPORTION QF THE COST OF LRUS USED TO ESTIMATE THE COST OF INITIAL
SPARE PIECE-PARTS REQUIRMENTS (INPUT V5-1,57-64)

*SPRTS

COST OF INITIAL LAY-IN OF SPARE PIECE-PARTS AND MATERIAL

SPRTS = KPSR # SUM(I)(UC(I)) (ALT.INPUT VS-1,65-72)
WHERE :

KPSR = PROPORTION OF THE COST OF LRUS USED AS ESTIMATED COST OF
INITIAL SPARE PIECE-PARTS REQUIREMENTS (INPUT)
EXPECTED UNIT COST OF EACH LRU AT THE TIME OF INITIAL

uc

#WRMC
WAR RESERVE MATERIAL COST (INPUT VsS-1,73-80)

Figure 3.12 — Definition of terms for SCALAR V§-1,
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Table 3.15 - Single Value Vadriables - Card 2.
Column  Title Length  Type*  Justification**

1-2 Card Type - (VS) 2
3 Blank |

4-10 SCALAR

11-12 Card Sequence (-2)

13-16 Biank

17-24 CNFL

25-32 CTFL

33-40 CTFX

41-48 CNSL

49-56 CNSS

57-64 CTSL

65-72 CTSS

73-80 FJG

00 00 00 00 00 00 00 @0 & NI ~d
2Z2ZZZZ2ZZ'Z> "' >
AVIVIVVODAND M-

*A = alpha, N = numeric, X = alphanumeric
= fixed, R = right, L = left

Table 3.16 - Single Value Variables - Card 3.
| Column Title Length  Type*  Justification**

-2 Card Type - (VS)

3 Blank

4-10 SCALAR

11-12 Card Sequence (-3)

13-16  Blank

17-24 Nw

25-32 NMMKW

33-40 NMM

41-48 NCHMM

49-56 CCPH

57-64 COC

65-72 CPMM

73-80 SWPC

00 00 Q0 00 Q0 00 00 OO £ NI s —
Z2zzZ2zzzzz'z>' >
DDV VIDDT A M

*A = alpha, M = numeric, X = alphanumeric
**F = fixed, R = right, L = left
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BCNFL
COST OF FLIGHT LINE NON-TROUBLESHOOTING MAINTENANCE PORTION PEE LRU OF
EACH MANUAL (INPUT V3-2,17-24)

BCTFL
COST OF FLIGHT LINE TROUBLESHOOTING MATNTENANCE PORTION PER LRU OF
EACH MANUAL (INPUT V3-2,25-32)

ECTFX
COST OF FLIGHT LINE TROUBLESHOOTING MAINTENANCE PORTICN PER SUBSYSTEM
OF EACH MANUAL (INPUT Vs5-2.33-40)

#CNSL
COST OF SHOP NON-TROUBLESHOOTING MAINTENANCE PORTION PER LRU OF EACH
MANUAL (INPUT V5=2,U41=48)

®CNSS
COST OF SHOP NON-TROUBLESHOOTING MAINTENANCE PORTION PER SRU OF EACH
MANUAL (INPUT V5-2,49-56)

#CTSL
COST OF SHOP TROUBLESHOOTING MAINTENANCE PORTION PER LRU OF
EACH MANUAL (INPUT V3=2,57=64,

BCTSS
COST OF SHOP TROUBLESKOOTING MAINTENANCE PORTION PER SRU OF EACH
MANUAL (INPUT V5-2,65-72)

$FJG

PROPORTION, AS A FUNMCTION OF MAINTENANCE MANUALS OR JOB GUIDE T!PE
MANUALS, REPRESENTIHG THE GENERAL MATERIAL FOUND IN THAT TYPE MANUAL -
{INPUT VS-E 73-80)

Figure %.14° — Definition of terms for SCALAR V§-2.
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"NW
NUMBER OF COMPUTEF WORDS (INPUT vs-3,17-24)

TNMMKW
NUMBER OF MAN MONTHS EER 1000 COMPUTER WORDS (INPUT V8-3,25-32)

ENMM
NUMBER OF MAN MONTHS REQUIRED TO DEVELOP SOFTWARE
(ALT. INPUT VS-3, 33-40)
NMM = NMMKW * NW/1000
: WHERE:
NMMKW = NUMBER GOF MAN MONTIS PER 1000 COMPUTER WORDS (INPUT)
NW = NUMBER OF COMPUTER WORES (INPUT)

*NCHMM - o
NUMBER OF COMPUTER HOURS PER MAN MONTH (INBUT YS-3,41-48)

®CCPH
COMPUTER COST PER HOUR (INPUT V5-3,49-56)

/ %coc
4 COMPUTER OPERATICN COST (ALT. INPUT VS-3,57-64)
COC = NCHMM # CCPH ¥ NMM

WHERE:

NCHMM = NUMBER OF COMPUTER HOURS PER MAN MONTH (INPUT)

CCPY = COMPUTER COST PER HOUR (INPUT) 7
NMM = NUMBER OF MAN MONTHS REQUIRED TO DEVELOP SOFTWARE

#CPMM
COST PER MAN MONTH TO DEVELOP SOFTWARE (INPUT VS-3,85-72)

&SWPC
SOFTWARE DEVELOPMENT PERSONNEL €OSTS (ALT. INPUT V5-3, 73-80)
SWPC = MMM ® CPMM :

WHERE:

NMM

NUMBER OF MANMONTHS REQUIRED TO DEVELOP SOFTWARE
CPMM .

COST PER MAN MONTH (INPUT)

Figure 3.15 — Definition of terms for SCALAR Vs.3.
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Teble 3-17 - Cingle Value Variables - Card 4.

Column Title Length  Type*  Justification**
-2 Card Type - (VS) 2 A F
3 Blank ! - -
4-10 SCALAR 7 A L
11-12 Card Sequence (-4) 2 N F
13-16 Blank 4 - -
17-24 CUR 8 N R
25-32 CC 8 N R
33-40 SCC 8 N R
41-48 NSS 8 N R
49-56 SLR 8 N R
57-64 PC 8 N R
65-72 KTS 8 N R
73-80 Kl 8 N R

*A - alpha, N = numeric, X = alphanumeric
**F = fixed, R = right, L = left

Table 3.18 - Single Value Variables - Card 5.

Column Title Length  Type*  Justification**
-2 Card Type - (VS) 2 A F
3 Blank I - -
4-10 SCALAR 7 A L
11-12 Card Sequence (-5) 2 N F
13-16 Blank 4 - -
17-24 IMC 8 N R
25-32 RMC 8 N R
33-40 SA 8 N R
41-48 PSC 8 N R
49-56 PSO 8 N R
57-64 RPUW 8 N R
65-72 OHR 8 N R
73-80 cOs 8 N R

*A = alpha, N = numeric, X = alphanumeric
**F = fixed, R = right, L = left
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CUR
SOFTWARE COMPUTER UTILIZATION RATE IN ;JOURS PER MANMONTH
(INPUT VS-b,17-24)

i #1
SUPPORT COMPUTER COST PER HOUR (IF™IT vS-4,25-32)

*scC
SOFTWARE COMPUTER COST (ALT. INPUT V©-4,33-40)
SCC = (CUR)(TC) (NSS)(12)

WHERE:

CUR = 30FTWARE COMPUTER LTILIZATION RATE IN niudS PER MANMONTH
CC = SUPPORT COMPUTER 0ST FEK HOUR )

NS5 = AVERAGE WUMBER OF SOF T4ARE SUPPORT STAFF (INPUTS)

12 =

NUMEER OF MONTHS PER NANYEAR

#NSS .
AVERAGE NUMBER CF SOFTWARE SUPPORT STAFS (INPUT VS-4,41-48)

#3LR
SOFTWARE STAFF LABOR RATE (INPUT VS-4,u49-56)

*pC
SQFTWARE LAROR COSTS FOR BASE YEAR (T) (ALT. INPUT VS-4,57-64)
PC = (NSS)(5LR)

WHERE:

NSS = AVERAGE NUMBER OF SOFTWARE SUPPORT STAFF (INPUT)

SLR = SOFTWARE STAFF LABOR RATE (INPUT)

SKTS
PROPORTION OF UNIT COST (UC(I)) USED TO 5
1 SYS

INTEGRATION COSTS OF THE LRUS IN A SUBSY

TIMATE THE TE
YSTEM (INPUT V:

]
TEM
"I o o ) C o )
PROPORTION OF UNIT COST (UC(I)) USED TO ESTIMATE THE AVERAGE
INSTALLATION COST PER LRU (INPUT V5-4,73-80)

Figure 3.16 -- Definition of terms for SCALAR Vs4,
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®IMC
INITIAL MANAGEMENT COST TO INTRODUCE A NEW LINE ITEM OF SUPPLY )
(ASSEMBLY OR PIECE-PARTS) INTO THE AIR FORCE INVENTORY(IKP,VS-5,17-24)

#RMC
ANNUAL MANAGEMENT COST TG MAINTAIN A LINE ITEM OF SUPPLY (A3SEMBLY OR

PIECE PART) IN THE WHOLZSALE INVENTORY SYSTEM (INFUT Vs5-5,25-32})
S5 ,
LMNUAL BASE SUPPLY LINE ITEM INVENTORY MANAGEMENT COST

(INPUT VN-5,33-40)

*psc )
AVERAGE PACKING AND SHIPFING COST TO CONUS LOCATIONS; INPUT VS-5,41-48

PS50
AVERAGE PACKING & SHIPPING COST TO OVERSEAS [OCATIONS;INPUT V5-5,49-56

SRPUW
RATIO OF PACKED TO UNPACKED WEIGHT (INPUT V5-5,57-=64)

#Owe

(INPUT VS-5,65-72)

®C03
COST OF OVERHAUL PER SYSTEM (INPUT V5-%5,73-80)

Figure 3.17 — Definition of terms fos SCALAR VS-S,






Table 3.19 - Single Value Variables - Card 6.

“Title Length  Type*  Justification**
1-2 . Card Type - (VS) 2 “A F
-3 Blank - : |- - -
4-10 © " SCALAR _ 7 A L
“11-12 - " Card- Sequence (-6) 2 N F
13-24. - Blank - 12 - -
25-32 PTT 8 N R
33-40  CACQ 8 N R
- 41-48 0SsCY . 8 N R
49-56 PMB 8 N R
57-64 . EFF 8 N R
65-72 NB 8 N R
73-80 PIUP 8 N R
*A = alpha, N = numeric, X = alphanumeric
**F = fixed, R = ghf L - left

Column

1-2

3
410
[1-12
{-13-16-
17-24
25-32

33-40

4148
49-56
57-64
65-72

73:80

Taole 3.20 -
Title

Curd Type - (VS)
- Blank
SCALAR
Card Sequence ( 7)
‘Blank - -

" NACB

CPA
FHACM
MFHACM
FC
KSLPT
KPJG

Length

2
|

00 00 00 OO O OO 00 00 £ M ~J

Type*

Z:ZZZZZZZ ‘I%:‘Z];.‘ by

*A

alphanumeric

Single Value Variables - Card 7.

Justification**

VDIDIDDD N1

= alpha, N = numeric, X =
**F = fixed, R = right, L = left

6o
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*PTT
PRE TECHNICAL TRAINING SCHOOL PAY AND ALLOWANCE (INPUT VS-6,25-32)

BCACQ ,
ACQUISITION COSTS PER MAN WHICH INCLUDES RECRUITING, INITIAL TRAVEL,
INITIAL CLOTHING ISSUE, AND TRAINING AT MILITARY TRAINING CENTER
(INPUT VS=6,33-40) -

*0sCY
OVERHEAD SUPPORT COST PER MAN PER YEAR INC. ANNUAL MEDICAL SUPPORT,

BASE OPERATION SUPPORT, VEHICULAR AND BASE MAINTENANCE, AND
HOSPITALIZATION PER MAN (INPUT VS-6,41-48)

*PMB .
PRODUCTIVE MANHOURS PER MAN PER YEAR AT BASE LEVEL
(INPUT VS-6,49-56)

*EFF

PERCENTAGE OF MAINTENANGE MAN HOURS DEVOTED TO DIRECT LABOR
(INPUT VS-6, 57-64) o

ENB .

NUMBER OF BASES (INPUT V35-6,65-72)

®PIUP
PLANNED INVENTORY USAGE PERIOD (INPUT V5-6,73-80)

i

Figure 3.18 — Definition of terms for SCALAR V5-6.



- ANACB , . )
NUMBER OF AIRCRAFT PER BASE (INPUT VS-7,17-24)

Scpa g :
NUMBER OF CREWS ASSIGNED PER AIRCRAFT (INPUT V3-7,25-32)

*FHACM '
AVERAGE FLIGHT HOURS PER AIRCRAFT PER MONTH (INPUT V5-T7,33-40)

¥MFHACM . .
MAXIMUM FLIGKT HOURS EXPECTED PER AIRCRAFT PER MONTH DURING A PEAK
USAGE PERICD (INPUT VS-~7,41-48) .

FC ]
FUEL COST PER FLIGHT HOUR (INPUT V5-7,49-56)

*KSLPT
PROPORTION OF LRU REPAIR TIME (T(I)) USED AS AN ESTIMATE OF SRU REPAIR
PIPELINE TIME (TS(I)) (INPUT VS-7,57-64) ST

*KPJG .
FACTOR ESTIMATE OF THE PORTION OF THE MANUALS THAT WILL BE CCRRECTED
AND/OR CHANGED EACH YEAR (INPUT VS-7,65-72)

*CJG

FACTOR ESTIMATE OF THE REDUCED COST NECESSARY TO REWRITE THE
CORRECTIONS TO MANUALS AS COMPARED TO THE INITIAL WRITING COST
(INPUT VS-7, T73-80) - T

!

Figsre 3.19 — Definition of terms for SCALAR VS-7.




Table 3.21 - Single Value Variables - Card 8.
Column Title Length  Type* Justification**

1-2 Card Type - (VS)
3 Blank .

4-10 SCALAR

11-i2 Card Sequence (-8)
13-16 Blank

17-24 AAOH

25-32 BCA

33-40 BPA

41-48 FLA

49-56 OBSEC

57-64 CGTE

65-72 CGCM

73-80 CCIT

A F

zZr!
e

0 0 O D D0 D 0 00 B el e — P
zZZZZZ2ZZZ2Z2"
TITTVDIVIUDD

*A = alpha, N = numeric, X = alphanumeric
*»*F - fixed, R = right, L = left

Table 3.22 - Single Value Variables - Card 3.

Column Title ' Length Type*  Justification**

>
-

|-2 Card Type - (VS)

3 Blank

4-10 SCALAR

11-12 Card Sequence (-9)

13-16 = Blank .

17-24 IR

25-32 KSED

33-40 ND

41-48 CDSE

49-56- -CFB

57-64 POT

65-72 DPT

73-80 DR

[ Zb I

mmmbummmm#wwv-m
zzzzz22Z2Z'
DDIDDDDID N

alphanumeric

lii

= alpha, N = numeric, X
#*F - fixed, R = right, L = left
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SAAOH ) :
AVAILABLE ANNUAL OPERATING HOURS (INPUT VS-8,17-24)

*BCA : | - |
postL COST OF ADDITIONAL ITEMS OF COMMON BASE SHOP GUPPORT EQUISMENT
PER BASE REQUIRED FOR THE SYSTEM (INPUT VS-8, 25-32)

%BEA

TOTAL COST OF PECULIAR BASE SHOP SUPPORT EQUIPMENT PEK BASE REQUIRED
FOR THE SYSTEM WHICH IS NOT DIRECTLY RELATED TO REPAIR SPECIFIC LRUS
OR WHEN THE QUANTITY REQUIRED IS INDEPENDENT OF THE ANTICIPATED
WORKLOAD (SUCH AS: OVERHEAD CRANES & SHOP FIXTURES) (INPUT Vs-8,33-40)

*FLA .
TOTAL COST OF PECULIAR FLIGHT LINE SUPPORT EQUIPMENT AND ADDITIONAL
ITEMS OF COMMON FLIGHT LINE SUFPORT EQUIPMENT PER BASE REQUIRED FOR
THE SYSTEM- (INPUT VS-8,41-48) - - '

%0BSEC '
OTHER BASE LEVZL SUPPORT EQUIPMENT COSTS (ALT.INPUT VI-8,49-56)
OB3EC = BCA + BPA + FLA . )
WHERE :
BCA = TCTAL COST OF ADDITIONAL ITEMS OF COMMON BASE 3SHOP SUPPORT
EQUIPMENT PER BASE REQUIRED FOR THE SYSTEM (INPUT)
BPA = TOTAL COST OF PECULTAR BASE SHOP SUPPORT EQUIPMENT PER BASE
REQUIRED FOR THE SYSTEM WHICH IS NOT DIRECTLY RELATED TO
REPAIR OF SPECIFIC LRUS OR WHEN THE QUANTITY REQUIRED IS
INDEPENDENT OF THE ANTICIPATED WORKLOAD (SUCH AS: OVERHEAD
CRANES AND-SHOP FIXTURES) (INPUT) .
FLA = TOTAL COST OF PECULTIAR FLIGHT LINE SUPPQRI”EQUI?HENI AND
ACDITIONAL ITEMS COMMON FLIGHT LINE SUPPORT EQUIPMENT PER
BASE REQUIRED FOR THE SYSTEM (INPUT)

*CGTE '
COST OF TRAINING EQUIPMENT (INPUT VS-8,57-64)

#CGCM

_.COST OF COURSE MATERIAL- PREPARATION ~(INPUT V3-8, 65-72)

*CcCIT ,
COST OF INITIAL CONTRACTOR PROVIDED TRAINING FOR DEPOT AND OTHER
PERSONNEL NOT INCLUDED IN ON AlLD OFF EQUIPMENT MAINVENANCE - = |

INCLUDING INSTRUCTION AND TRAINING MATERIALS (INPUT Vs-8,73-80)

Figure 3.20 —Definition of terms for SCALAR VS8,

o g’g;
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*IR
AVERAGE INFLATION RATE (INPUT Vs-%, 17-21)

SKSFD
PROPORTION OF DEPOT SE UNIT COST USED AS ESTIMATE OF INITIAL SPARING
LEVEL FOR MODULES AND PARTS (INPUT V5-9,25-32)

8CDSE
COST OF SUPPORT EQUIPMENT PER DEPOT SITE (ALT.INPUT VS-G,41-48)
CDSE = SUM(D) (NDSER(D) % UCDSE(D) * {1+KSED)}
WHERE:
NDSER
UCDSE
KSED

NUMBER OF DEPOT SUPPORT EQUIPMENT (D) REQUIRED (INPUT)
UNIT COST OF DEPOT SUPPORT EQUIPMENT(D) (INPUT) .
PROPORTION OF DEPOT SE UNIT COST USED AS ESTIMATE OF

INITIAL SPARING L.EVEL FOR MODULES AND PARTS PLUS OVERHAUL

MAINTEMANCE MANUALS DEVELOPMEHT 4D PROCUREMENT

#CFB
COST OF NEW FACILITIES PER BASE {INPUT V5-9,49-56)

#pOT
PHASEOUT TIME FERIOD FQR -DISPGSAL (INPUT V3-9, 57-64)

. *DPT
DEVELOPMENT AND PROCUREMENT PERIOD OVER WHICH THE NON- RECURRING COST
OCCURRED (INPUT Vv3=9, 65-=72)

%DR
-AVERAGE DISCOUNT RATE (INPUT V3-9, 72-80)

i
Figure 3.21 — Definition of terms for SCALAR VS

ERIC

Aruitoxt provided by Eic:



3.10

the cost of an aircrew membe
per year. COA(P) is the only
member for the ,
should be input by AFSC for éach crew
configured in the data base. The card f
input card, VP sequence -1,

CARD TYPE VP (-1) AIRCREW VARIABLES

The aircrew variable

card provides input space for COA(P),
r (P) in total wages and aliowance
variable input term '
RMCM equation +..C (cost of aircrew). One card
mermber assigned to the ajrcraft
ormat for the dircrew variable
is shown in Table 3.23.

required per aircrew

Table 3.23 - Aircrew Data.
Column Title Length Type* Justification**

Card Type _(vP)

A

1-2 2 F
3 Blank 7 ) ! - -
4-10 Aircrew AFSC ID Code 7 X L
1-12 Card Sequence (-1) 2 N F
13-16 Blank 4 - -
17-24 Ci"C)Ap 8 N R
25-80 Blank 56 - -
*A = alpha, N = numeric, X = alphanumeric
M¥F = fixed, R = right, L - left
’q
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IV. PROCEDURES AND REQUIREMENTS
4,| INITIATION
4.1.1  Attachment of Required Files

After setting up the terminal and establishing a data link
with the host computer, the user must attach the program and qall
files to be used. The following files must be attached using the given
command.

RMCM  The primary LGO file which contains the interactive program.
It is currently cataloged on the WPAFB CDC-6600 and
is attached by the command:
ATTACH, RMCM

RMBASE The R&M input file used to calculate R&M parameters
for use in the cost equations. If an R&M file is cataloged
in the system called "DAIS85," enter:
; ATTACH, RMBASE, DAIS85
The following commands must be entered prior to each
session for which output files will be cataloged.
REQUEST, RMPERT, *PF
This command must be entered to perturb the R&M base
file (RMBASE) and to permanently save it after the session
by cataloging it. :
REQUEST, BSEOUT, *PF
If the interface file to the batch print program is to be
permanently caialoged (which is necessary to run the batch
prii:: program), storage for the interface file (BSEQUT)
must be requested prior to the interactive session.
REQUEST, PRTOUT, *PF ;
Similarly, if a perturb:  aterface file (PRTOUT) is to
~ be cataloged, this cominand must precede the session.

4.1.2  Attachment of Optional Files

The following files may be optionally attached prior to running
. the model. :

_COST  All of the cost inpui’ values come from this file. If this

file is not attached, only R&M output values will be available

from the model and ro interface files will be produced.
If a cost file is cataloged with the name "COSTDS85," attach
it with the command:

) ATTACH, COST COSTD8S




RMPERT If a perturted R&M file from a prevmus session was Eﬁfologed
: ‘on the system, it may be used for analysis by attaching
it prior to the session (in this case, space cannot be requested
for it as described above). If the perturbed R&M file is
RMTEMPI, attach it by entering:
. ATTACH, RMPERT, RMTEMPI

HELP If helpful messages produc:ed by the system are desired
at a user request following in.eractive prompts, this file
must be attached by typing:

ATTACH, HELP

DEFINE If the glossary of terms and parameters to be availabie

during the interactive session is desired, type:
ATTACH, DEFINE

Finally, to begin execution of the interacfive program, enter:
RMCM _

4.1.3 Sample Initiation Procedure

A typical interactive sequence for initiation is shown in Figure 4.12
on page 105.

4.2  INTERACT'WE INPUTS

Throughout the interactive session, numerous p::.:pts occur
which demand a response from' the user. Each prompi . ud its meaning
is described below. Prompts will be shown in capital letters with
quotation marks, whereas the responses will be capitalized and without
quotation marks. If the HELP file is attached, the user can type
HELP for/ assistanrte in selecting an input in response to any prompt.
Typical interactive sessions are shown in Figures 4.13 through 4.16
(pages 106-109).

° "DO YOU WANT BASIC INSTRUCTIONS (Y OR N)?"

The user enters Y to obtain a short tutorial on use of the interactive
program. Enter N to inhibit the upﬁ@n, All yes/no prompts require
the same response. This prompt is produced only if the HELP file

is attached.

. "FUNCTION?"

" This is the base position of the program. Control is returned here =~~~
following execution of a program function. The user may then exit
the model by typing X or by c:onhnumg the operations. 4 At this
point there is no aclive operation in process. The two main program
functions are as follows. :

¥

¥ Note that the user may also return model operation to the FUNCTION
level in case of an error by going through the inieractive steps
to the REPORT prompt and then responding with X,
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MODIFY Enter this response to begin creation of g perturbed
, R&M file. File RMBASE is perturbed according to subsequent
prompts and responses,! and the new R&M data are stored
) in file RMPERT. '

PRODUCTS This response initiates the program section to display
output products. Initially, the R&M file(s) are input, ,
and the parameters required for cost equation are calculated.

The prompts below occur in the foilowing order while employing
the MODIFY function: :

"R&M VARIABLE?

Here the user indicates which R&M parameter is to be perturbed.
While creating the new RMPERT R&M file, the available variables are:

TW Shop bench check and repair time for an LRU (time in
the case of all variables is the average time it takes to
.complete that event).

K Shop cannot duplicate time for an LRU.

TN Not reparable this station time for an LRU.

TTD Test drawer repair time.

TTS Test station repair time.

TA Set up flightline SE ‘time for the subsystem.

TT Flightline troubleshoot time for the subsystem.

TC Flightline cannot duplicate time for the subsystem,

TR Flightline average LRU remove and replace times for the
subsystem. _ ( .

RM  On aircraft maintenance time for the subsystem.

TVR Remove and replace verification time for the subsystem.

TVM On aircraft maintenance verification time for the subsystem.

MFHBMA Mean flight-hours between maintenance actions for the
subsystem.

All of the above variables may be replaced, multiplied by a
factor to be input, or biased by a valve to be inpus. Probability of
occurrence of each of the above tasks may also be modified, but
only if multiplication of a factor. These variables und their relationship
to each other are as follows.

_.PW._ _Shop repair.probability. . __ . ... ... ..
PK . Shop  cannot duplicate probability. 7
PN Not reparable this station probability.
PTD Test drawer repair probability.
PTS  Test station repair probability. 7
PT  Flightline troutleshoot probability; PT = PR + PM.,
PC  Flightline cannot dupiicate probability; PT + PC - |,
PR Remove and replace probability; PR = Z(I) (PW + PK 4+ PN)
where (1) is the LRUs in the subsystem.
i ’ I 75
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PM  On aircraft maintenance probability.
PVR Remove anu replace verification probability; PVR = PR.

' VPVM Oﬁ mrcruf’f rnmnfénance verlflcahgn, PVM . PM.

~The m*tegnfy of The reithﬁshlps shown abave is malm‘umed
in the perturbed file. For example, if PR is cut in half, so is PVR.
But also, PM and VM are increased such that PT = F‘R + PM.
Continuing, PW, PK, and F’N for each of the LRUs in the subsystem
are also cut-in half.

Limits are set as the probability changes to avoid invalid demands..
For examp':, if a probability becomes greater than 1.0 when multiplied
by the input factor, the model changes the factor such that the
probability becomes 0.195 when multiplied. Thus, the user may not
always get what was asked for. This new factor then is used to adjust
any other affected probabiiities. This action is reported as "TRUNCATION"
by the model at the end of the modify function. If no such message
appears, no change of the input factor occurred. Similar truncations
may occur, for example, if the user tries to increase PR such that
the difference could not be made up by PM (PT = PR + PM). Also,
the sum of PW + PK + PN remains the same if either one is modified.
If modifications of PW, PK, or PN would be so great as to make
it larger than the prior total, truncation occurs such that it becomes
0.95 of the total, and the crl’her two make up the difference.

The final anomaly that could occur would appear if the user
tried to modify PW, PK, or PN when the other two are zero. The
message "NOT CHANGED" appears in the tailies at the end of the
function.’ If no such message is reported, all vrere changed.

" One more response can be entered fallawmg the "R&M VARIABLE"
prompt, representing a combination of the flightline and shap cannot =
duplicate probabilities, PC and PK. This special response is:

PC/PK
This option asks for two factors which affect the prabnbllmes of
occurrence of all tasks for any subsystem selected and aiso adjust
their MFHBM.Z accordingly. The model responds with the following

two prompts_ to furnish those required factors.
"FLIGHTLINE CND FACTOR="
If the user has selected PC/PK to be modified, the facror to be
applied to PC wili be entered first.
"SHOP CND FACTOR="
~-Here. the-user..enters_the factor _to_be applied to PK. =~

In either case, or both, the factor chosen must be the percent
change in decimc! fcrmat to be subtracted from unity by which these
probability of occurrences are fo be multiplied. Thus, if it is desired
to reduce the PC probability by 10 percent, a value of 0.1 is input
. for the flightline CND factor. This wili cause the PC probability
value to be multiplied by (1.0 - 0.1). The model computes the resultant
change .in- MFHBMA and adjusts other probabilities accordingly.
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. "NEW TITLE?" »

The new perturbed R&M file (RMPERT) contains, in columns 71-80
of the title card, the 10 characters typed in by the user. It is used
solely for identification and can be an abbreviated description of

the changes made in the perturbation. (Columns 1-70 are copied from
RMBASE to RMPERT.) ’

. "TYPE?"
For selection of the type of perturbation desired, the user types
BIAS, FACTOR, or REPLACE which initiates one of the following
three respective prompts: : ;

!iEIAS:II i
Enter the value to be added to the current variable in the RMBASE
file. To subtract enter a negative number.

"FACTOR=" , .
Enter the value to be multiplied times the current variable in the
RMBASE file.

"REPLACE:="
Enter the value that is to replace the existing RMBASE file variable,

. "MASK?"

This option provides the capability to screen any equipment or AFSC,
groups of equipment, or groups of AFSCs from the operation about
to be performed. An entry of a character string at this option serves
to exclude any data items with identifications which do rot include
the character string entered. Entering a blank inhibits thc option.

. "DO YOU WANT A LISTING OF THE CHANGED ITEMS?

If answered affirmatively by. entziing a Y, the values selected to

be changed will be listed for comparison. Note that in the case of
perturbing task probabilities, only the task which was initially modified
will be displayed, not other probabilities which were.changed as a
result of the selected change.

The prompts beisw occur in the following order while employing
the PRODUCTS function.

. "COMPARE WITH PERTURBED FILE?"

For side-by-side comparison of output products derived from the base
and perturbed R&M files (RMBASE and RMPERT), the user responds Y.
If RMPERT was not attached, the prompt does not appear and all
output will be derived from the RMBASE file.

. "DO YOU WANT TO CHAMGE INIT'AL COST INPUTS?"
If the user wishes to change input values from the cost file COST
prior to computing the outputs using the cosi operations, the user
responds Y. This can be used to correct known errors in the cost
file (for this session) or changing values which might have been unknown
or inaccurate at the time of the preparation of the file (such as
IR and DR, the inflation and discount rates), :

7 .



= "DO YOI, WANT TO PERTURB COSTS?"

~ Ina similer fashion, the user may create a second set of output

‘products. based.on one or. more changes .to the current. cost values.

If changes vere already made to the “initial cost inputs," the perturbations
will be made to the latest set of cost values. '

. "COST VARIABLE?" ,

Here the user incicates which cost parameter is to be perturbed
next. There is no limit to how many variables may be changed.’ After
the last variable is changed, the user types X to continue from this
prompt. The acceptable list of variable parcameters which may be
modified is shown in Table 4.1, : '

s - "PERTURBED OUTPUT FILE TI!TLE?"

The periurbed output file (FRTOUT) contains, in columns 71-80 of
“the title card, the |10 characters the user types in here. It is used
solely for identification and should be an abbreviated description
of the changes made in the perturbation. (Columns 1-60 are copied
from the COST file and. title card, and- columns 61-66 contain the
word QUTPUT on the title card fer both BSEOUT and PRTOUT).

. "REPORT?"

Here the user enfers ihe acronym for the desired output product.

The list of acceptable responses is shown in Table4.2. An X inserted

at this point returns the user to the FUNCTION position of the program.

. "DO YOU .WANT:

I - % CHARNGE -

2 - DIFFERENCE?"
When comparing outputs with perturbed output values, the user is
ollowed to see the effect of the perturbation as-a percent change
or as cn arithmetic difference. Here the correct response is | or 2,
respectively.

. "SORTED?"
An answer of Y sorts the output before displcy. For output reports
containing only one’ line of data, the prompt does not occur.

. "ASCENDING?" 7
If sorting is requested, the user specifies an ascending (Y response)
or a descending (N response) list of values.

I - BASE DATA .
2 - PERTURBED DATA
-3 - % CHANGE OR DIFFERENCE"
. If sorting is requested and perturbed output was calculated, the user
spicifies here which column of data is to be sorted. '
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Table 4.1 —Cost Equation Parameters which may be Modified.

SCALAR SCALAR - COSTS LRU
BRCT 05T
05To0 Qs CAC
EBO KFER COF
SPRTS Whil CFL
CNFL CTFL COM
CTFX CNSL C3M uc
CNSS CT5L CPT UCSRU
CTSs FJG CSP FCL
NW NMMKW CDR = FCS
NMM NCHMM C5E T
CCPH £oc C5W . DRCT
~ CPMM SWPC CJG DC
CUR cC CIM TC
SCC NS5 . CRD PA
SLR FC csl1 PP
KTS KI colI 5P
IMC RAMC CPP IC
SA PSC CPM CALI
PS5O : APUW CPTI
OHI cos : C5PI
ILR PTT CDRI
CACO 0sCcY CZET AFsC
PMB EFF CSWI ———
NB PIUP CJGI 3 FMMH
NACB CPA OIMI ¥ SHMHH
FHACM MFHACH CFAI NAWK
FC KELPT CDP ACG
KPJG KCJG cic
AAOH 8BCA CoT
BPA FLA 3 CTTS
OHBSEC CGTE - COJT
CGCH CCIT & TSDEM TCs
1A KSED * TSDOT TRS
ND CDSE ICSE cHPs
CF8 POT K OPF
GPT DR KSE KM
CTF% CNF5 CPU3E DLR
CNFX CT5X CSESM LLLR
CN5X YEAR . IH BMR

- W W
=
-

e

SUBSYSTEM DSE

% MFHBMA ' NDSER )
% SNSRU UCDSE
CPINT
CINST
CFJG AL, .REW
C3JG ——mnmaa
COA
% - DENOTES VARIABLE FROM R+M MODEL
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Table 4.2 — Avzilahble Output Report Perameters.

Lcc {oR ADJLCC)

- " o -

. 90 s o > 4D ot W e s s 2p o o T 2 m ap e TP AT ]S Y D Ry o v —n o =

/ / /
NRC RC (JOR RCY) /
4 / /
......................................... ; /
/ / / / / /
CRD CS{ coI co (] 1)

/ / / /

CPH * CDRI CFL CPT

CPP CPTI cop COM

CSPI CSM

CSEI CSP

CSWI CDR

CJGI CSE

CIMI : CSwW

CFAI CJG

CIM

L CPM, ALTHOUGH USED TO COMPUTE LCC AND ADJLCC, IS A DATA INPUT
ITEM AND IS NOT AVAILABLE AS A REPORT.

ADDITIONAL OUTPUTS AVAILABLE:

SUBSYSTEM LRU AFSC
MTTRS MTTRL AMMHF CPUSE
MTTRF MMHL "~ AMMHS CSESH
MTTRT LRUDS AMMHT NSER
¥MHS SRUDS LLR IH
MMHF LRUSS TCS
MMHT SRUSS
AVAIL STKL
CPINT STKS
CINST SPPTS
CFJG TC
CSJG
MFHBMA
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o SORT ON ABSOLUTE VALUE?"

If the user is sorting on percent change or difference, some values
may be negative (if the perturbation lowered the output value). If
only interested in the absolute value of the change, the user responds
with Y to this prompt and the list is sorted on the absolute value.

4.3 ADDITIONAL FEATURES

The preceding section was devoted to basic operation of the
model by explanation of proper responses to prompts. The interactive
program is also designed to provide assistance and additional features
as described below.

4.3.1 GLOSSARY Routine

The model is programmed to read the GLOSSARY “file to provide

‘the user with descriptions of any or all terminology used in the model.
Most useful is the definition of the R&M and cost acronyms. The
glossary feature may be employed by tvyping "GLOSSARY™ following
any of these propts.
' "FUNCTION?"

"R&M VARIABLE?"

"COST VARIABLE™

"REPORT?"

When the user enters GLOSSARY after any of the above prompts,
the next prompt is " "FRM?2."

. "TERM?" ,
The proper ontry hera is the acronym or abbreviation of any term
used in the model. The model responds with the definition of the
term as presently listed in the file DEFINE which the user should
have attached prior to executio:: of the program. Then the "TERM?"
prompt occurs again. The uscr muy ask for the definition of another
term or enter X to return to the prompt which initially resulted

in the GLOSSARY response. An additional response to the prompt
"TERM?" is L or LIST. This feature enables listing the terms in the
glossary. When the user types L or LIST, the model prompts again
with "MASK =" ‘

e __"MASK."

To obtain the entire list of terms in the glossary, the user must
enter a blank. Otherwise, the user enters from | to 10 characters
to be used as a mask in screening glossary terms. Only terms with
character strings containing the mask are listed.

4.3.2 HELP Routine
At any prompt, the user may type HELP to receive assistance
in determining the proper response. When applicable, the HELP list

contains all acceptable responses. HELP is not supplied if the user
did not atiach the HELP file prior to execution of the program.

Bl
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4.3.3 SET Rovutine

Several prompts occur frequenﬂy during a typical sevsion with
the model; therefore, at times the response will always be the same.
In these cases, the SET feature can be invoked to avoid retyping the
response each time. The SET function may be employed by typing SET
following any of these prompts. N

"FUNCTION?"

"R&M VARIABLE?" ..~

"COST VARIABLE?"

"REPORT?" .

When the user enters SET after any of these prompts, the next prompt
is "PARAMETER-=."

. "PARAMETER=" ,
The available pcrameters which may be SET to inhibit prompts for them
throughout the medel are as follows.

LINES This option can change the number of lines of data that
will be printed out of a list without stopping. Initially,
when listing a large set of lines, the model stops and
awaits vuser response of a blank (to continue) or an X

) (to cancel continuation) every ten lines. If the user types
LINES here, the model responds with "MAX LINES=,"
to which the user responds with the new desired limit,

DIFFERENCE When listing output reports of perturbed data, the user
can select the third column of each output line to show
the arithmetic difference or the percent change from
the base valve to the perturbed value. If the user ernters
DIFFERENCE here, the model hereafter displays the arith-
metic difference and will not prompt the user.

% CHANGE  Similarly, the user can hereafter get the percent change
between base and perturbed outputs without prompting
each time.

SORT When outputs confuin a Iisf of values, fhe user nDrﬁ‘mHy

SORT here future prampfs are avoided clnd the lists are
alwavs sorted.

NOSORT I¥ the user never wants to sort, this entry also bypasses
the prompt asking for the sort optior,

LIST To obtein a listing of changed items during perturbation
of .the R&M file or modification of a cost variable, enier
LIST. Prompting for. fhe decision whether to list does
not occur.

NOLIST To iist x‘;‘hdﬁgéd items, enter NOLIST. Prompting does

not occur. 82 5’4



MASK If the intent i5 to use the same mask every time one
is called for by the model, the user car select this optien
and enter up to n 10-character mask following the next
prompt, "MASK=,""The model will not prompt for a mask
when one is needed elsewhere in the pregrem but will
use the one entered here.

NOMASK This option cancels the previous one. After this option

is entered, the model will prompt for masks when one
is required. Note that this option does not set the mask

to blanks as the name might infer..

TITLF The user sets this option to use the same title for both
the RMPERT file and PRTOUT file (such as the date
or initials). Prompiing for it will not occur later. After
selecting this option, the user enters up to ten characters
following the next prompt, "TITLE."

NOTIT

~
™

This option canceis the previous one. After this option

is entered, the model prompts for a n:w title when one
is required. Note this option does not set the mask to
clanks as the name might infer.

4.3.4 BACK Routine

To set all of the options back 1o their original functions, this
option is entered. The original values for all parameters are as follows.

maximum lines to be printed at the terminal without stopping: 10

I.

2. prompt for DIFFERENCE or % CHANGE

3. prompt for SORT

a4, prompt for listing of changed items
5. NOMASK

6. NOTITLE

Note that the BACK option is the only way the user can reset the program
to prompt for DIFFERENCE, % CHANGE, SORT, or LIST.

4.3,5 Abbreviation

The user may abbreviate any response to as few as one character.
For example, the user may type GLOS or sirmply G to enter the glossary.
Excessive use of abbreviation is not recommended as it tends to disguise
the responseson the terminal printout during icter examinai:on and it
is easy for ambiguities to exist. For example, if the user answers MFH
for the prompt "REPORT?" hoping to see the output MFHBMA, MFHACM
is displayed because it appears in the lisi before MFHBMA and fits the
abbreviation. In addition, some acceptable responses ore completely contained
in others, such as GRT and CPTI. Other restrictions also exist, it is
impossible to enter’a mask on a title with H, HE, HEL, or HELP since
these responses invoke the HELP function. For the same reason, HELP
does not appear in the GLOSSARY. 83 '
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The only exception to the abbreviation feature is in responding

' to the prompt "TERM?" in the GLOSSARY. The term to be defined
must Le entered exactly as it appears in the GI.OSSARY or exactly
as one of its synonyms aprears. (Several glossary terms have synonyms
so the user does not have to kncw the exarnt term name for a definition.
For example, R&M is a synonym for R+M and either may be used to
get the definition.) In addition, to list the terms in the glossary, enter
an L msfecd r:f the word L!ST Dut nct LI or LIS

4.3.6 Muiﬁple Responses

The multiple responses feature, which facilitates use of the inter-
active program, enables the user to anticipate prompts and respond in
advance by entering two or more responses separuted by caiiinas. For
example, if the user is modifying the unit cost of a group of LRUSs,
the sequence of prompts and responses might look like {:@ following.

COST VARIABLE? UC

TYPE? FACTOR

FACTOR = I.25

MASK? AC3

DO YOU WANT A LISTING OF THE CHANGED ITEMS? Y

/

This sequence initiates an increase of unit cost of all LRUs with
fhe ChOFGCGfEF sfrmq AC? for their equépment iD by 25 perrem‘ ﬂnd
in one FESPOI"\SE msfead of Méby respundmg

TYPE? FACTOR, .25

The comma separates the two responses and prevents the prompt "FACTOR"
from being displcyed because the user has already responded with a
factor. Similarly, the entire sequence above can be replaced by:

COST VARIABLE? LUC, FACIOR, .25, AC3, Y

Excessive use of this .. ‘ture, while very expedient, makes reading
the terminc! listing at « iater date very difficult, There are two functions
of tYie model for which this feature is extremely useful:

FUNCTION? SET
PARAMETER = LINES
MAX LINES = 30
FUNCTION? GLOSSARY
TERM? MFHBMA

The SET and GLOSSATY functions can be enteresd Taster when
separated by commas aos:
FUNCTION? SET, LINES, 30
FUNCTION? GL.OSSARY, MFHBMA

Further, by using abbreviation a: well, the whoie sequence can

be siripped down to: 7
FUNCTIONS? 5, L,30,iG, MFHBMA




Although use of all of these features will greatly enhance the
use of the model, care should be taken to avoid unwanted operations.
There is, however, a built-in safety ieature if an error is made. If

the model detects an input error in a user response to any prompt or
anticipated prompt, all multiple responses following the error are lgnored
and the model issues a prompt for re-entry of the error response, ror
example, the user may mistakenly enter (omitting the L as shown above):

FUNCTION? S, 30, G, MFHBMA

The model, realizing that 30 is an invalid SET parameter, ijnores
G,MFHBMA and responds:
INPUT ERROR. RE-ENTER
PARAMETER =

The user can then type the following for the d=sired result,
L, 30, G, MFHBMA

4.3.7 Error Messages

Following is a list of all poss ible erraor message w .ch might be
generated by the model. Included is an explanation of what caused the
error and v.hat the user can do to correct it.

. R&M FILE NOT ATTATHED
This message appears - *“en the user has failed to attach the
R&M file prior to execilion of the interactive program. The
user shau!d ’i‘ermianp the progrorﬂ t:f'h:nch fhe R&M file as

. INPUT ERROR. RE-E~ 1R
TYPE "HELP" FOR A... FANCE
This message is produs . S each time the user responds to a prompt
with other than one of the acceptable responses. Mo other diagnosis
of the problern is reported; however, the user can use the HELP
system which provides a list of acceptable inputs or an explanation
of what is required. This second part of the rr.-sruge is reported
for only the first two errors of the s=ession. ii s not printed
at all if the HELP file was not attarhed prior to execution of
the program.

o HELP FILE NOT ATTATHED ‘
This message indicates that thes user has asked for help from
the HELP system, but did not attach the HELP file prior to
the session. The user may either cantinue without wssistance or
exit the proaram, attach the HELP fiie, and start over.

. FILE DEFINE NOT ATTACHED ' 7 o
This message uppears when the user has askad for the GLOSSARY
funcflcﬁ bur dld rmf mh‘]ch ..‘*e DEFINE file prlor to the sessmﬁ

fhe? progrmn; mmch lh{é L;F!NF fI‘E§ ﬂnd ;rqrf over,
g5
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__NOT IN GLOSSARY
The user has asked for the definition of a term which s not
in the GLOSSARY, or has asked the GLOSSARY FUNCTIC™ to

ENTER X TO CANCEL, BLANK TO CONTINUE

Wher the model is listing rany lines at the terminal, it stops
after every 10 lines. (The 10 may be changed. See SET in the
section on Additional Fe:tures.) When it stops, the user must
enter an X or a blank. An X inhibits printing of the remainder
of the list (although it does not cancel any function it may be
perfor~ing), and a blank cc:ises 10 more lines to be printed.

If the < er enters anything elss, ihe above message appears.

INCOMPATIBLE FILES

When comparing two R&M files in the report function (RMBASE
and RMPERT), it is required that RMPERT be a file which was
created using the MODIFY function with RMBASE as the file
from which it was perturbed. It is not necessary that it was
created during this session, and it is permissible to compare two
files which may have had more periurbation files between them.
In other words, if file A was perturbed to obtain file B, and

B was perturbed to get file C, files A and C can be compared
with either one being defined as RMBASE and the other as
RMPERT. The above message occurs when an attempt is made
to compare two files of differing equipment/AFSC structures.

NO DATA

This message appear: whenever the user tries to perform an
operaticn on a group of data with a MASK so defined as to screen
out all the data. To determine why it happered, it may be helpful
to perform the operation again with no MASK.

NUMBEF OF AFS5Cs EXCEEDS 59

This error occurs when the R&M data base contains more than
50 different AFSCs, the current limit, There is no corrective
action oiher than reducing the number to 50 in the R&M data
base.

NUMBER OF SUPPORT EQUIPMENT EXCEEDS 50

This error occurs whien the K&} data base contagins more than
50 different types ¢f §z, the current limit. There is no
corvective action other than reducing the number to 50 in the
R&AM date. bane,

CURRENT MAX SUBSYSTEMS AT &0

This error cccurs when the R&M data vase contains riore sub-
systems than the model is programmmed lor. There is no currective
action other than reducing the number i the R&M data base.
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CURFIENT MAX LRUs AT 120

This error occurs when the R&M data base contains more LRUs
than the model is programmed for. There is no corrective action
other than reducing the number in the R&M data base.

R&M INPUT FILE ERROR

DEBUG WITH BATCH R&M MODEL

The model detected an error in the R&M input deck. As this
model has no diagnostic features for the R&M portion, the R&M
file used should be run using the R&M batch model to determine
the errors.

THE FOLLOWING CARD HAS AN INVALID CARD CODE . .
The two character code in the COST file record listed after

this message is not an acceptable cost file card type. The error
must be corrected outside the model and the program exscuted
again.

THE FOLLOWING CARD HAS AN INVALID SEGUENCE

NUMBER . . .

The sequence numbei in the COST file record listed after this
message is not an acceptable sequence number for the card type.
The error must be corrected outside the model and the program
exec rted again.

NUMBER OF AIRCREW EXCEEDS 50

This error occurs' when the cost data base contains rore than

50 aircrew, the current limit, There is no corrective action, other
than reducing the number to 50 in the cost data file.

NUMBER OF DEPOT SUPPORT EQUIPMENT EXCEEDS 50
This error occurs when the cost data base contains more than
3N depot SEs, the current limit. There is ro corrective
action other than reducing the number to 50 in the cost data
base. '

EXi ZUTION HALTED. nn ERRORS LISTED ABOVE

If riere were any errors in the COST data base file, the program
is aborted.

INSUFFICIENT DATA TO COMPUTE x:

If the COST data file is inccrnpl- 2, some cost outputs cor. not
be computed and cre reported heve.

NO DATA TO CHANGE e

This esror resuits if the user, wher madifs .13 costs, has requested
modification of a cost variable which was not inciuded in the
CO5T file. '

[l
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. NOT COMPUTED
This error occurs when the user requests an output report for
a cost which was not ccmpufed. Insufficient data were provided
on the COST input file. It is possible that this cost is not required
for computation of LCC if higher level terms are supplied. If
it was required for LCC calculations, the user would have already
received the message INSUFFICIENT DATA TO COMPUTE
If the message was not received, the cost which was not ccmputed
here is not required due to higher level terms input in the cost
file.

. BASE YEAR NOT FOUND IN DATA. SET TO |
No input was made in the COST file for Lase year. The user
has requested adjusted LCC for a report, so base year is set
to I. The YEAR column on the report will show relative year
rather than cqlendar year.

. INVALID REPORT NUMBER
This message is produced by the batch print program if the user
requested a report .ther than 01 through 10. The request is ignored
and execution continues.

4.3.8 Tesmination

The user terminates the interactive program by entering END
in response to any of the foliowing prompts.
"FUNCTION?"
"REFORT?"

The program terminates with the m:ssage, RMCM ENDED. Now
the user is required to catalog any created files to be permanently saved.
If a perturbed R&M file was created, to save it for future use either
by the interactive RMCM or by the R&M batch modei, type:

CATALOG, RMPERT, filename, RP = 999

Filename is the name ur :« which the file is to be permanently
stored. Similarly, to save the ouiput files for vce by the batch print
program, enter:

CATALOG, BSEQUT, ‘basename, RP=99y
CATALOG, PRTOUT, pertnome, RP=99%

Tnese statements cannot be entered into the CDC-6600 Intercom
systen unless a REQUEST wuas entered for each file prior te running
the interactive program.

4.3.9 Baich Print Outputs

Tc obtain batch print ouipuis, the user submits a batch job on
the terminal or by cards containing the following c:ommtiﬁdsﬁ




ATTACH, LGO, LCCIMBATCH
ATTACH, TAPE 10, basename.
ATTACH, TAPE 1!, periname.
LGO.

*EOR

data

*EOR

*EOF

In the above list, bazename is the cataloged file name of the
BSEQUT file generated by a session with the interactive R&M. Pertname
is the file name of the PRTOUT file. Following the first *EOR card
is the input data cards used to seleci the reports to be printed. The
reports to choose from and the description of the format for these input
data cards, which may be in any order or quantity, are deszr'yed below.
Samples of each of these output reports are provided in Figures 4.1

through 4.11 at the end of ihis section.
. Report No.. |--System Cost; the user enters 01 in Columns |

and 2 (see Figure 4.1).

. Report No. 2--Expanded Nonrecurring Costs (NRC); the user enters
02 in columns | and 2 (see Figure 4.2).

. Report No. 3--Expanded Recurring Costs (RC); the us~r enters
03 in columns | and 2 (see Figure 4.3).

. Repart No. 4--Costs by Subsystem contributions; fhe user enters
04 in columns | and 2 To sort on a recurring cost element,
the user enters the cost element ccde in columns 4-6. The accept-

able recurring cost elements are provided below.

Code Cost Element

COM  Cost of on-equipment maintenance

CSM  Cost of intermediate shop meintenance
CPT  Cost of maintenance porsonnel training
CSP  Cast of replacement spare:

CDR Cost of deput mc .teriance

CJG  Cost of supporting maintenance manuals
CIM  Cost of inventory mancgement

TOT  Total cost

(See Figure 4.4 which has been sorted by the COM cost element as

indicated &y the asterisk. The nonrecurring cost element display of this
output is not included in the sample.)
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REPORT NO. 1 == SYSTEM CO3T
PIUP = 15 YEAKS BASE YEAR - 1976
ORIGINAL - DAIS COST DATA BANK THEORGTICAL)
FEZTURBED - TEST # 3
ORIGINAL PERTURBED DIFFERENCE
cosT % Lcc T
88,891,530  30.479% 88,497,843  30.369% -393,746
64,650,960 22.168% 64,650,960 22.186% 0
4,210,000  2.129% 6,210,000  2.131% o
64,705,798 22.187% 64,852,572  22.255% 146,773
67,185,621  23.027% 67,194,204  23.059% 8,583
0 0.000% 0
291,405,580 100.000  -230,389
Figure 4.1 — Example batch output raport no. 1. e

ERIC

Aruitoxt provided by Eic:




RECURRING. . ... ., ivransrsnncnnnrarses
PIUP = 15 YEARS

DISPOSAL...... sircrmrrtETiazccazasais
HOK= REEURRTHG

el

Ly

I

o
[

‘~m

ol

Lwl

CPM - FRGJEFf MANAG
101 - SUPPORT IHVESTHEHI
CPTI - MAINTENANCE TRAINING....

C5PI = SFARE:.;...!V .
CDRI = 5E, DEFOT. B
CSEI ~ 3E, FIELD.

C5WI = SDFTHARE ACQUISITIDN
CJGI = MAINTENANCE HANUALS.
CIMI = INVENTORY HANAGEHENT.!
CFA2I = FACTLITIES............s.

ERIC

Aruitoxt provided by Eic:

&

1
2
1

3,542,550 52.64871 153, 148, 803
) 0.000% 0
6,210,000 2.129% 6,210,000
4,705,798  22.187% 64,852,572
o 0.000% 0
ol 0.000% ) o
6,479,177 5.650% 16,487,767
8,110,719 9.6319% 28,110,71%
8,535,020 6.355% 18,%35,02u
1,997,711 .GB51 1,997,711
2,051,328 .7031 2,051,328
11,663 .00ug 11,663
0 0.000% 0
1,643,970 100.000%
— Example batch output report no. 2.

IEFEREHx~
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145,773

o
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15 COST DATP BANK (THEORETICAL)

13
ORIGINAL PERTURBED DIFFEREN
cosT % Lce cosT $ Lce T
" NRC = NON-RECURRIKG........oevevesenanunseees 138,101,420 47.353% 138,256,717 A47.84%% 155,3
cop - o 0.000% ¢ 6.000%
e =
€O - OPERATION N
CFL = FUEL..  wvscenneennennenn. 0 ¢.000% o 0.0003
:COP - PERSO 2=, , , -
CAC - 64,650,960 22.168% 64,650,960 22 176%
€00 - o 0 C.360%
CS - SUPPORT ,
COM - 11,050, 38 11,050,388  3.792% ) ,
C3M - 11,668,625 11377471 35038 .. 291,71
CPT - 8,272,825 8,163,155  2.803% ~104, 67
CSP - 14,470,000  5.1331 14,972,078 5.138% 2,0
CDR - CEPOT MAINTENANCE. 27,954,939  9.5853% 27,954,939  9.593%
CSE - SUPPORT EQUIPMENT........ 9,573,120  3.282% 9,573,177  3.285%
CSW - SOFTWARE.. 2,562,000 .878% 2,562,¢ .279%
CJG - MAINTEWANCE 2,307,745 - .791% 2,307,7¢ 7921
CIM - 531,989 .1823 '531,9: . 183%
LCC = TOTALS....uvunrerrnnnnsnnnnnnnnanannnnn 291,643,970 100.000% "291,1405,580 100.000%
‘i'_;“
G4
Figure 4.3 — Example batch output report no. 3.
O

ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

GUTFUT FIL
1o

AR13

[YERL)

LER R

ANITG

AM1Z

L]

AZYIC
AL1T10
BC110
AT 370
L EIL

AWIZA

. 1
a7i2e 11,911.% 31,904.5 70,55*
= 13k s
AZRZ0 13.631.% 25.771.6
AL L
Alin= 13, 0k ¢

¥ - ZORIED

e N L1708
.G : LR .17
L9895 3,088.0 15,408, .
© .nRR ) N35! LT
3.969.7 2,i58.8 11,070, 1
39

5,989,808, 6
BA_7AT

JTHER RECURRING C

52,106

Figure 4.4 — Example botch output report no. 4.

L
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To sort on a nonrecurring cost element, the user enters the cost
element code in column B-11. The acceptable nonrecurring cost elements

o are:

Code Cost Element

. CSPl Cost of spares investment
CJGI  Cost of maintenance manuals initicl
CPP  Cost of procurement

‘CIMI  Cost of inventory management
TOT  Tota! cost

. | %&p@r’r MNo. 5--Costs by LRU Contributions; the user enters 05

in columns | and 2. To sort on a recurrmg cost element, the
vser enters the cost element code in column 4-6. The ﬂECEpfﬂblE
recurring cost elements are:

Code Cost Element

COM Cost of on-equipment maintenance
CSM  Cost cf intermediate shop maintenance
CPT  Cost of maintenance personnel training
CSP  Cost of replacement spares

CDR Cost of depot maintenance

CIM  Cost of inventory mancgement

TOT Total cost

(See Figure 4.5 which has beer sorted on a cost of on equipment maintenance
(COM) as indicaied by the asterisk. The nonrecurring cost elemeni display
of this autput is not included in the samp'e.)

To sort on nonrecurring cost eiements, the user enters the cost
element code in enlumns B-11. The acceptable cost elements are:

| Code Cost Elemeni Gt

CSPI  Cost of spares investinent
CPP  Cost of procuremient
CIMi  Cest of inventory management initial
TOT  Votal cost

’ Report No. 6--Reliability, Maintainability, and Availability by
Subsystem; the user enters 06 in columns | and 2 (see Flgure 4.6).

. Report Mo. 7--Man-hour Costs per Year by AFSCs ond Subsystem
Suppgrfed the user erﬁers 07 in columns | and 2 (see Figure 4. 7)

El{llC To sarf Qﬁ one ccslurnn heading, . fhe user eni‘efs fhat headmg o ﬁ é |

bl




O

ERIC

Aruitoxt provided by Eic:

ALT2Y
AN
AR
IYRRE!
TR
ETTIN
AE Qa0
kR113
AET21
ARy
AE21
L RER
ALitY
FYELR
LELER
A111%
AV
[YRAR!

X132

¥ - SORTED

15,197.7
.18y
15,1515
LL
18, 694.0
Ll
11,6349.7
111
11,:%2.08
L 129
11,078.0
s 1F
10

.

CSH

2,297.4

Figure 4.5 —

EFT

35,906.7
- 151

29,2561
28R

2, 152.0
207

i7,782.0
. 189

Eniééigli

18,5508
1531

#1,600.7
LN

15,8584
. 1h%

17,11 !
n

15,501, 5

1,07

275, b6N, E

7.6

27,095.6

%60

con CIW TOTHRL
1 8EY 1 ACT L 14
71,1951 154.2 R12, 7051
N .715 noz 5.985
210, 3RG6.5 154, 2 597.128.5%
2,296 - Gh2 5.0
T35.528.2 15a.2 1,158, 98.0
T, 187 107 11,322
37,381.4 158, 2 203,979.1
o ; 169 ang 1.99]
9,781.] P5E.7 100, 796.7
, 098 , 002 L]
14 ,471.7 7. 158.R 112, 880.7
. 119 .61 1,09
BT, 171,10 i5E. 2 119,215.%
N LY * i.3
i6,913.0 Bl
21V
91,5
. 60%
LA AL 4
L 17,200
HiB, 2800
6,235
t75,088.8
1. 669
159,808, .7
1.501
1.0
! 0.0ap
EAC.........s.. N, 310,0AK.0
42, 0h
o1 PO 6.0
0.000
seszasens $2,831.7

TEST STATION/TESRT DRAVER [C5M)...

TOYAL REV......

13,2, 70,0
01, 000

- Example batch output report no. 5.
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REPORT HO. 6 == RELIAEILITY HAIHTAIHAEILIT? Aﬂﬁ AYAILAEILIIT E’f SUESYSTEH

OUTPUT FILE - DAIS COST DATA BANK (THEORETICAL)
HTTR

Figure 4.6 ~Example hatch output report no, 6,

38

I HFHBMA nrrﬁtx;u HHH/KEH AVALL uasxsrsn Lee caufnzaurner
FLIGHT SHOP FLIEHI SHoP FLIGHT SHOP FLIGHT 5naP

ANIIG 37.40 5.135 2.7107 izggﬁéé 72.390 379,635 127.662 87822 ;,39? ﬁgu 3 12, uns 339 g
AR120 34.00 5.925 1.096 1TH.2TT 120471 335300 211,212 85159 4,167,/66.1 15,637,510, 8
A2110 51.00 1884 2,812 36.938 47,297 45,746 85,897 .96438 353,904.6 5 890.249, 2
AC210 THBU 2,288 2,01 30.592 26,385 39.321  50.330 97032 455,264.0  1,778,694.9
AC310 404.60 2.675 .958 6.612 2.369 7.324 3.692 99343 98,832.2 631,336.5
AC320 6290 2,097 31.516 33.340  55.897 R0.151° 109.872  .967TM 469,573.3  2,163,513.8
AC330 128.10 2,335 660 7.116 2.011 10,546 3.2 -99293 160,511.8 553,226.0
ACH1D 149,80 2.156 129 14,393 4,867 27.583 6.803 - 98581 319,904.5 302,352.7
ACS10 BU47.T0 2,030 1,514 .13 2,338 G449 W, 368 99588 61,351.1 356,242,1
AC610 120,70 1,502 34 12,82 2,828 17.604 2,955 98771 217,310.7  1,765,221.0
IO 56.10 313 .72 55.807  6.636 80.711 1088 LquTyy 934,273.8  1,726,717.6
AI120 680.00 3.692 949 5.029 1,396 §.249 1.396 99460 111,755.0 447,014,9
AMII0 n3e0 1,883 1,218 16,535 10,890 24,065 19.822 9873 302,085.5 2,398,350, 4
4120 571.80  3.996  13.937 69,141 68,108 138.995  119.216  |q1633 1,535i575i3 24,323,574, t
AM21C 126150 6,000 . B53 4.828 676 9.656 oM g953p 162,718.3 658,681,
ANTTD 103190 3.325 ,502 3,222 8T 3.948 BT 99679 55,1341 107,930.9
AN120 62.90 2,125 2,515 33.181 39,988 19.814  77.910 96732 454,835.9  1,992,912.4
AN130 232,90 1,836 689 7,885 2,959 12,136 5.558 99213 150,262, 7 388,096, 4
AN210 S350 1600 2,323 29,405 42,704 40.908 82,392 97143 182,013,9  2,472,514,5
AN220 110,50 1410 617 12,760 5,587 17.591 8,638 98740 215,491,6  1,289,232.7
AN310 a0 5,285 2831 141,313 15.788 158.005 143,087 .g7618 2,178, 3i2.8 9,929,775.3
AN320 136,00 6,174 3.296 30,692 24,234 40.539 48,259 97022 479,590.7 2,749,774.8
AK330 30.60 3,045 3.392 128.922  110.838 ~ 174301 189,583 88580 2,268,819.9  15,381,580.0
AZI0 - 2001,70 2,07 2,308 1016 1.130 1,270 2,155 09895 39,8164 4,600, 156,9
AL120 T3.10 2,070 2,039 28.317  4p.20% Jh.9Te 12,926 97206 191,895.8  9,991,623.7
AL130 168. 30 1.912 1.361 11,358 19,969 13.568 34,358 98877 201,123.0  9,262,251,4
AZ140 102.00 2,480 1,658 20,310 14,259 12,016 22,612 97626 561,085.9 5,613,675, 1
AZ210  1266.50  2.019 1.766 1,594 1,30y 2,048 2,269  ,99841 51,868.8 1,675,369,
A1220  1263.10 1,991 1,205 1.576 .9514 2,009 1,851 99843 106,291.6  1,450,728.%
A2310 40.80 2,037 435 49.926 10,57 84,353 18970 .95285  1,076,964.9 1,118,904,7
AZII0 20990 2,756 4,208 11.028 16,837 10,940 29,683 98909 211,078.0  2,477,221.6
2820 10370 2,590 3,484 24.976  35.236 38,503 58.689 97563 468,28.8  3,218,524.6
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FEFHHT N, T

---------

HANHGUR CO5TS FER YEAR EY EFEF*

F -SSR e S S R T S S M i M RS O T S e e BN MR R S
L &

lHHURL BASE FLYING HOURS (ABFH) =
NUMBER (F BASES (KB) = 1!

PERCENT OF TOTAL LABOR DEVOTED TO DIRECT LABOR (EFF) = 60.00%

LOADED
LABOR
| RATE
CAFSC SUBSYS (LLR )

25920.00

DIRECT TOTAL
HMK/FH LAROR
FLIGKTLINE FLIGHTLINE
EFHHH H,M3  (MURF N, M)

----------

12602 5kud, 136
+ 15505 6715.313
06239 2695, 403

L1110 4799474
10340 uis6, 824
0008} 35.792
02320 1002, 287
00509 392.630
.02235 965,647
L0014y f2,046
00142 61.2h2
04502 145,059
01023 Juy, A54
!02305 9?% 13

P . s L L L

,EQHQQ 3&523 367

AED SUBSYSTEMS SUPPORTED

DIRECT TOTAL
#MH/FH LABOR
SHOP SHOR
(SHHH WMy (MURS N, H)
0,00000 0,000
0.00000 0.00¢
0, 00000 §.000
0,00000 0.000
0,00000 f.600
0. 00000 f.000
0. 00000 0.000
0,00n06 0.000
0.00000 0.000
0.00a00 . 000
0, 00000 0.000
0.00000 0.000
0,00000 0.000
4,00600 0,000
¢.00000 0.000

Figure 4.7 — Example batch output report no. 7.
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5441,
6715.
2695,
4799.
4466,
35,
1002,
392,
9555

136
313
103
u74
g24
782
287
630
git

). 016
1, 262

10TAL COST

= Dl

40,330.4
49,747.4%
19,967.7
35,554.7
31,090.4
265.2
7,425.0
2,908.6
7,153.6
459.6
usjig
14,409.1
3;273.3
7,375.8
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Code Column Heading

LLR Loaded labor rate

FMMH Direct MMH/FH flightline
MURF Total labor flightline
SMMH Direct MMH/FH shop
MURS Tatal labor shop

LABOR  Total labor

COST Total cost

. Report Nos. 8A and 8B--Spares Requirements - Investment {8A)--
Spares Requirements per year - Replacement (8B); the user enters
08 in colurnans | and 2 (see Figures 4.8 and 4.9, respectively).

To sort on one column heading in report 8A, the user enters
a heading code in columns 4-8. The acceptable headings are:

Code Column Heading

STKL LRU shop spares

STKS SRU shop spares

DPLL LRU depot spares

DPLS SRU depot spares

uc LRU unit cost

UCSRU  SRU unit cost

LRUSS LRU cost of shop spares

LRUDS  LRU-cost of depot spares
SRUSS SRU cost of shop spares

SRUDS  SRU cost of depot spares
TCTAL Total cost

" To sort on column headings in report 8B, the user enters a heading
code in columns |0-14. The acceptable headings are:

Code Column Heading
PN NRTS probability
FCL LRU condemnation rate
FCS SRU condemination rate
ucC LRU unit cost
UCSRU SRU cost of spares
SRURS SRU cost of spares

- TOTAL Total cost

. Report No. 9--Support Equipment Requirements/Cost; the user
enters 09 in column | and 2 (see Figure 4.10),

To sort on ~ne ¢ 'umn heading, the user enters a heading ¢
in columns 4-8. The acceptable hecdings are:
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A

OUTRUT FILF = DAIS RO5T
WUNBER of BASIS (NN}
EXPECTED RACK ONDER (£

iry

===

i
LE117
FYRRE!
AN
ALV
EEIIL7
AC11T
FUA BT
aca
ACF17
AN
ACyiz
ACYHY
AC327
€171
icn
1 N
AC11}
AGIUN
KENTD
icuiz
icun
AE5 1t
ATEN)
ACELT

ERIC

Aruitoxt provided by Eic:

SHG? EFIHES

i
i
1
1
|
i
t
|
H
:
¥
i
1
2
|
2
¢
]
7
i
1
i
i
i

N v
.

AN P A

1}
el W1

HEFORT NO. A&

RETA BENE (TMERWFTICEL]

1 GEFOT AEFAIN CYCLE TIME (BAETY = 1T ¥AS,
?30! (*AFH) = 51B80.00 BASE NEFEIR CTCLF TIME (BEGTY = .17 TAG.
s 10
DEFAT SFARES UMET CO5T cr.iS'r oF LAl spms CAkT OF SEN SEARER
A1) IR LEG SHOF FEPﬂT o SHNY pEFOT :
{pPLt Y (BPLS) e {LFUSE] (LRUNS) 4 133 (semns)  YOTAL Eﬂ%t
¥, gﬁ!s? 12. 17698 soo80  1571.33 788,526.0 3.571.4 13, 8892 381, 586.5
5.79386 92.76982 10000 §09.0% 57.996.6 3081 18, 831.5 197, 747.2
22,1641 41,94090 10800 E2RR.T1 6£71,000.A N ERS.T 179,832, BR5,132.9
#3.79323 115.31516  6O0MO0  EBAGA.&7 2.A21,59%.8 6,566.7 978,901.0 1,421, 161.8
1.0B351  27.0096% 10585 95A.7) 12.522.9 9%8.7 25.894.8 :
Z.510T 1822910 15718 1311.50 xs B57.9 1,111.5 FENLL
531118 5.71032 5016 5015.00 #1,758.1 53,128, 0 =
12052 9.9M015 5895  5195.00 §,001.7 19,1550 65,2001
5.07182  §0.08270 187 283.7° 28,351, 0 1.7 9.0 2.450.0
8. raono 1.3710% 5008 ;109,09 8.0 5 aR° 2,170.7  2,581,232.5
B.F0580  2.AnA95  715) 26913 9,063.7 3,209.2 75.4A7.5
1. 87957 1,87957 390  §94.00 1,h51.8 22,576, 1 109, K10, 6
595296 9}.78670 a5A1 50%.00 18,5686.6 2.0 139, 214,1 £58 1115
12355 1.08815 7q0 150.00 A5.6 800, 0 101,270, % 172, 1180
Ttang LT1303 1Y) 158,00 170 5.500.6 107,044, 5 £45,101.5
8. no6ga L7160 &57 128,50 2, 115.1 1.719.8 £1,730.5
V. 15344 36892 560  760.00 i T1,846.7 £2,061A.7 5,211.%
0.000048 1.44090 2691 ELLIL K 2 1,375.0 15, 193.8 785,1°0.5
1. 16600 i. 15600 1311 viLo0 22:9 1,400.0 1,508, 1 15,850.0
B.a013)  7.4033% Gnk  121.20 + 7382 5,493, 0 1,651,8 51,964.0
0.ganag  71.5807% jo8 51,11 10,5397 19,000, (1IN tny, JA8, 0
1.788s0  0.00000 o e 1n9.8 1,100.0 215,32 3,970, 5
1.27150 K 3iret 26.4 TN "4 97,5
. B1.9 0.0 13,0 5.9
Juul Bau, 4 0.0 11,) §,769.7
B - 11157 5940 1,201.6 0.a 278.9 7.012.5
. 18609 G378 510 8.9 0.0 11.0 L8, §
b, 11614 1. 85717 1 : 1,297.1 1.980.0 1,938.6 17,615.7
E.I5RIF 21,7116 jioad E?Eﬂ o0 174,.817.7 2.7150.0 59,7518 712, 199,1
b,2073% 15;5!315 170a0  2125.00 105,521.1 2,135.0 15,738.0 149, 176.1
£1.71350 17000 |a- h? ?E! !ﬁé 1] 180, 4 §.1313.9 3&3 1;§ 5.
277. nh;qa 1355 aglis TElITi ?ﬁt?l? &T .1ﬁ| 5:3 n |ﬁ Pt ??; q §h, FIA.R B_BND,T14.5 iﬁ!!iﬂiiﬁli?-
TOTAL ALL BASES: covsvrvnnsnstnrisinassssuztpusarainsssss 10, 000, 10E.2
ATHER CD%T5: )
EFANE B 18,071.4
WAR RF3 a.a .
TﬁT!L;..!i.s;iks! srsseeserErEsEristisiasresrEE. 39,9714
TATAL FOPL, o revvncssnnssdontnnsassonsnsinesancansansnes: T N7 0777

Figure 4.8 — Example batch output report no. 8A,
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I?JI

OUTPUT TILE - DATS COST DATA BANM { HEDRETICAL)

SUNSER OF BASES (NB)} = 1

ERIC

Al Text Provided by ERIC

ANRUAL BASE FLYING HOURS (AEFH) = 25920.00
NETS CONDEMNATION RATE URIT COST COST OF SFENES
’!ﬂg. AR e S e o i e e EEE S XX e e S e S T
===aa LEY L1 {7 LRy L 1] LEY L1
LED (ra} {FCL) {FC3) {uc) tucsay) (LEUES) (3KDE3) anng casT
ARTHN .02120 .01 .05 50000040 3571.41 7.31%.3 €,522.1 11,858.%
A%2 83510 Sl .05 10000. 06 55%9.6% 1,739.6 5,83t T.570.5
AR11} - 09680 )] 05 10000, 80 245, 71 20,1261 26,969.5 57,0956
AREN - Y1230 01 .05 &p00a. 00 BEEL. BT 18,312.0 139, 107.3 215,119.3
I3} 81820 .ai .05 10545, 00 958.71 §75.5 1,081.% 1. 0589
€112 -01720 .01 .05 15738, 60 1311.50 1,375.8 5,9%5.6 7.121.0
AEVE] 02580 a1 .05 014,00 5015,00 652.4 B, 395.6 5, 9802
ACTIA -00%30 -at .85 5%95.00 5995.00 igi. | B, 2247 ¥ o1e6.7
AL .Dhi50 .01 .65 4421.00 281, T4 731.17 2,110.9 T
AL312 0.00080 .ol .85 5000, 08 5000.00 g.0 1,065.4 1.0éc £
ACVI 19718 .01 .05 2153.00 269.13 .9 971
REYIZ -0Bing .01 .03 900,00 900,480 0.7 251 7
Ac321 .02950 .01 .05 558100 509.00 556.9 1 38.2
A€1237 . 06054 .01 05 700.00 3150.60 2.6 32,028.9
€123 . 00520 .01 .0% 164.00 168,00 1.6 vl 5.8
ACIN 3, 00004 Ml -0% ﬁs?:u@ 128.50 G.p -1,T159.9 lil.ﬁi_jﬁ
ac13z ,0n38p .01 .0% 960.00 950.00 h §81.1 "s55.0
AE}3} g.000a¢ N1 .05 2691.00 Jn. %3 1.185.8 1. %20.4
L3N -0a%10 1 -85 111.00 1331.60 oo 20,850.5 35,499, %
Acun .028310 01 -85 b06.00 121,20 5.9 15,188.2 15,1181
Achiz 0.00000 N - 0% 108.00 51.33 +,572.8 16,051.5 10,626, 3
AChI} -95520 .01 -0% _200.00 200.#% 108.1 2866.9 751
AL511 -0%510 .0 .05 265%.00 &6 £.515.9 9,100.9 1i,838.8
Ack1i - 50250 -a1 -85 8000.00 - T:290.1 2,218.2 9.560. 1
1612 00780 -0 -05 207.04 .00 190.6 525.% 1162
il 01310 .0 .05 2110.00 Aa0,00 07.6 £§7.7 7857
ALtz -00150 .01 -0§ 2. 5000; 09 3131 1,142.0 1.8655.2
A3 11674 .81 .05 hir 1100, 60 12,1 12.1 Rag
LI11% . 14860 .01 .05 o 4%0.00 . 12.9 13.7
Al -Fi040 LAt .- 00 80,00 2.5 £.5% 5.9
auas 2000. G0 5000.00 21.7 86.2 50.9
- 5940.00 1930.60 7.4 117 1.4
- a1 .05 480,00 150.50 2.5 5.5 5.9
angd] +19150 01 05 §90.00 §590.00 i8.% 215.4 258, 1
A N 82530 .01 05 13100000 2750.08 £, 3031 8.962.4 14, 266.5
AZRi1 17950 D1 = 0% 17000. 60 135,00 1,165 ¢ 5,358 8,5231.2
AZRFY .z&:nu 1) . 0% 12000. Dn B.5x3. % 219.9 Qiiﬁé,i
To07: s 49890 17 1.8% 78147100 203717, 67 3ﬁ; 840. 1 &L3,.910.0 !5; ,000.0
TOTAL CSF FALL BASEZ} == %98,000.0

Example batch output report ne. 9B.
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[Ny

REPORT HO. 9 as supﬁonr EQUIFMEHT REDUIREHEHTS/‘ 05
QUTPUT FILE = DAIS COST DATA BANK (THEORETICAL)
AKNUAL PEAX BASE FLYING HOURS (PBFH) = 51840.0C
NUMBER OF BASES (NB) = 1
AVATLABLE ANNUAL OPERATING HOURS (AADH) = 6760.00
TEST STATION INITIAL  COST OF INTER-
DEMAND  REPRIR UTIL HTER  URIT 5¢ SE SPARES.  CONNECTION  COST OF
TIME TIME BATE BISE  COST 05T/BASE  COST/BASE HARDWARE SOFTWARE -
SEID #(TSDEM) (T500T) (u) (H?ER} (UESE) ECPUSE) ccss;m (1R} (csu)
s s 0IN0 G002 1 1,310,200.0 AT 137,620.0 0.0 0.0
CNITH .22197  .02903 .BeBU0 ! 17557 100.0 ;557 100.0  166,710.0 0.0 0.0
CHPTS .21257 01821 L9883 ) 3,55‘;‘.509-5 B.EEE,GGM 355,900.0 0.0 0.0
WNTS L1012 01825 56000 1 5,462,100.0  5,462,100.0 546,210.7 0.0 0.0
DTS 06647 .01018 33559 1. 2,B16,400.0 2,816,4000.0  231,640.0 0.0 0.0
ICTH L0125 00312 ,DADSS 1 1,080,400.0 1050 §80.0 108,240.0 0.8 0.0
TOTAL SHOP PECULTAR SE COSTS PER BASE........s.. R Y I T 00
OTHER P%3E LEVEL COSTY:
CDHHDN SH_ i . ,HJT (ECA) TR B EEE B R EE ?8|QDGID
EQUIPHENT _HUENT BASE SE 05T (BRA).. 188,000.0
PECULIAR &.  MMON FLIGHTLIH" SE (FLA).. 515 3DD 0
TOTAL OTHER . . COSTS MBSEC) . vevvvrennessssnnrsnsinsntssis
TOTAL 5 COST PEF BASE. .. vvvrssinrsrininsnnssssmsssnsnsnsnonss
CSET -« TOTAL NON-RECURRING 3E COST (ALZ BASES)serivenuivrcnnvnecninss coreens 18,535,000.0
CSE - TOTAL RECURRING SE COST PER YEAR (ALL BASES)suesrnsorens 638,208.0
TOTAL RECURRTNG SE COST OVER USAGE PERTOD OF 15 YEARS..cvcvuvisirnviiininnens g, 573. 120, o
SUPRORT EQUIPHENT LIFE CYCLE COST. v vrvvrusnseressnssrennriuriississnsssaones B ma 1400
T . 50RTED
Figure 4.10 ~ Example batch output report no. 8

INVESTMENT  EPLACEMENT
C0ST cosT
{C3ET) (CSE)
1,507,200 5,808.0
PEI810.0  66,684.0
39109000 182,360.0
6008,310.0  218,441.0
3008,000.0  112,656.0
RURTREHI
1 550.120.0  638,208.0
0.0
18538, 200 638,208.0
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Code Column Heading

TSDEM Test station demand time
TSDOT Test station repair time

A Utility rate

NSER Number per bas:-

UCSE Unit cost

CPUSE Cost per base

CSESM Initial support equipment spares cost per base
IH Cosi of interconnection hardware
Csu Cost of software

CSE| Investment cost

CSE Replacement cost

. Report No, [0--Cost of Training; the user enters 10 in columns !
and 2 (see Fiqure 4.11).

To sort on one column heading, the user enters a heading code
in columns 4-8. The acceptable headings are:

Code Column Heading

NWK TTS course length weeks

CTTS TTS cost/AFSC

CoJT OJT cost/AFSC

MU Manpower requirements

RS Annual turnover rote

TOTAL Total cost

A samplz jzput data deck format s shown below:

01

03

02

08 TOTAL TOTAL
04 COM

05 COM TOT
06

07

09 TSDEM
10

08

The foregoing input deck generates reports |, 3, and 2, followed
by report 8, with both sections of report 8 sorted on total cost and
then report 4 sorted by 8 COM for recurring costs and not sorted for
nonrecurring costs. Report 5 appears sorted by ZOM for recurring costs
and sorted on the tota! for the nonrecurring costs. Reports 6 and 7
follow with no sorting. Report 9 is displayed sorted on TSDEM, followed
by report .10 with no sort, and finally report 8 is repeated, this time
with no sorting.
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OUTPUT FILE - DAIS COST DATA BANK (THEORETICAL)

ANNUAL BASE FLYING HOURS (ABFH) = 25920.00
NUMBER OF BASES (NB) = 1

1S

COURSE 1S 0T ANRUAL

LENGTH COST/ CO5T/ HANPOWER TURHOVEHR

WEEKS AFSC AFsC REQUIREMENTS RATE

AFSC (NWK) (CTTS) (COJT) (MUY {TRS, TOTAL €OST

“B3iT Q.00 0.0 0.0 1.61205 0.000 0.0
52153 0.00 0.0 1,307.0 1.61205 . 2U6 £58.8
32652 0.00 £.0 5,939.0 $1.63051 - 246 21,597.0
32632 28.480 18,672.1 0.0 15.63717 .592 192,317.0
32251 0.00 0.0 5,033%.8 7.95766 .26 11,517.8
3221 28.50 17,4B9.4 g.0 6.38327 .592 73.533.3
32833 20.€0 14,433.0 0.0 2.81752 .592 26,784.9
32853 0.60 0.0 722.1 1.26749 .2u6 28h.1
32850 0.00 0.0 2,327.2 5.16384 .27 3,764.1
32830 30.10 18,881.1 0.0 B BITTE .621 £9,956.6
-32831 19.50 13,016.3 0.0 3.57791 .676 . 34,586.8
32851 0.00 0.0 2,267.0 1.30127 . 254 975.5
32651 0.00 0.0 7,870.9 6.41740 . 246 15,840.4
- 32631 159.10 24,017.5 0.¢ 4.53653 .592 71,765.7
HDusS1 0.00 0.0 u,379.0 .12027 . 2L6 164.7
80431 23.20 18,705.4 a.0 L11334 .592 1.396.4
TOTAL COST PER BASE.... 517,150.0
"TOTAL CPT (ALL BASES)... iarsaann 517,150.0
TOTAL RECURRING CPT (PIUF = 15 YEARS)... 7,757,249.3
NON-RECURRING INITIAL CADRE COST (CPTI). 0.0
LIFE CYCLE TRAINING CO5T.:uzessnsessssansess T,757,209.3

Figure 4.11 — Example betch output report no. 0.
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Reports i, 2, and 3 are designed io compare the base file with
the perturbed file. The remaining reports are displays for the base file
only. If the first three reports are not desired, the command to attach
that file is not necessary (ATTACH, TAPEI!, pertname).

A sample termination sequence is shown in Figure 4.6. This sample
illustrates the foregoing request for a batch print output.

4.3.10 Example Sessions
The following is a sample session using RMCM in the interactive

Erf;gde. Explﬁn_nﬁcms of certain lines in this process are interspersed among
the excerpis from this' CDC-6600 intercom session. |

/07
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ERIC

Aruitoxt provided by Eic:

Excerpt

_ COMMAND- SCREEN )80

COMMAND- ATTACH»LCCIM
FFN. IS
Leem
FF CYCLE NO. = 001
COMMANDI= ATTACH»RMEASE» DAISES

PF CYCLE NO. = 001
COMHAND= REQUEST »RMPERT s %PF

COMHAND- REQUESTsHBSEQUT »%PF
COMMAND= REQUESTsFRTOUT s %XPF
COMMAND- ATTACH,COST:COSTDBS

FF CYCLE ND. = 001
COMMAND- ATTACHrHELP

FFN IS

- HELF

FF CYCLE NO. = 001
COMMAND= ATTACHsDEFINE

FFN IS

DEFINE

FF CYCLE NO. = 001
COMMAND- LCCIM

"

4

Attt

Jr

Tm

Explanation

for 80 column terminals, wider screen

attach the model

attach the R&M data base -

request storage for perturbed R&M file
request storage for output file
request storage for perturbed output file

attach cost file
attach HELP file

attach glossary

execute the model

S

Figure 4.12 — Sample initiation procedure.
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UBETSRT 0
LAST PROGRAM READ - W.S@

. LAST FILE ACCESSED- SYSIO N -of——  refuse basic instructions
FUNCTION? " PRODUCTS - "requast, output products
:BD YOU WANT TG CHANGE INITIAL COST INPUTS?T N *Fi_ do not alter cost file values -
DO YOU WANT TO PERTURB COSTS? N -f——  do not perturb costs
; REF‘DRT_’? Lee ~—  request life cycle cost
ALCC BSEOUT
291+643,970 .
- REFORTT RE -f—  request total recurring cost
*RC BSEOUT
~ 153,542,550 : , .
REFORT? RCY -of——— request annus! recurring cost
XRCY "BSEOUT
. 10+236+170.0 o, ]
REFORT? NRC ’iﬁ rﬁqugst non-recurring cost
" ANRC ~ BSEQUT
' - 138,101,420 . P
' REPORT? x -—  exit products function

ERIC

Aruitoxt provided by Eic:

FATQL LBADER ERRDRS

Explanation

_u_uANT'aasxc’IHSTRUC.IBNS (Y OR N) 7
NON-FATAL LOADER ERRORS =
“TRIED TOLOAD INTO BLOCK BELOW ORIGIN ~

Figure 4.13 — Example session Wiﬂi no parturbation,
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, E:ﬁéerét -

FﬁNC?zaN? - MODIFY

CRHH, UAEIAELE? o

Ei'phnﬂiﬁn R

initiate H&M modify fum‘:tlan
-select'shnp repair- time far

, Néu TITLE? TEST o1

‘T_iTYPE'?“ . FACTOR. - -

'f__FA(:TnR = .40

’;;HASK AC3 v "' ,
i':-o YDU WANT ‘A LISTING OF THE CHANGED ITENS?

:EQUIP_ " RMPASE RMPERT
AC3I11" 2.8 1.7
AC312 2.5 1.5
AC321 5.0 3.0
AC322 .8 .5
. AC323 5.9 3.5
AC331 3.1 1.9
AC332 - 4,5 2,7
‘AC333. © 2,5 1.5
AC334 1.5 .9

9 CHANGES.
"FUNCTION?  ~  PRODUCTS

COMFARE WITH PERTUREED FILE? Y

DO YOU WANT TO CHANGE INITIAL COST INPUTS?
DC-YOU WANT TO FERTURB COSTS? N
FERTURBED OQUTFUT FILE TITLE® TEST # 1
REPORT? LCC

0O YOU MANT!

i-% CHANGE "
2=DIFFERENCE 7 A

t

¥LCC BSEOUT FRTOUT % CHANGE

291:643,970 291,248,144
REFORT? - RCY

DO YOU WANT:
1-% ' CHANGE
| 2-DIFFERENCE 7 1

=:1

XRCY HSEQUT FRTOUT : % CHANGE

10,2365170.0 10,209,781,7
REFORT? X

=:+3

- —

fappend R&M header card -

" salest mcélf|§§;|pn :ypg E

select factor of .6

“modify only those equipments

with “AC3" in thename

request a listing

request output producis
use riew R&M file iusi produced

append perturbed input file

request life eycle cost

request rarcent change
compsrison

-~ _ request annual recurring costs

=request percent change compari-

son. Note reduced cost due to
reduction of shop repair 1ime§

exit products function

Figure 4.14 — Example session with R&M perturbation.

ERIC

Aruitoxt provided by Eic:
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ERIC

Aruitoxt provided by Eic:

! Exarpt

Expﬁllnsﬁénv _

:r_,—vF‘lJl'l(;TIcmﬁl . _?RBYJUETS’ si= begin new prﬁdur:ts functian
- COMPARE ‘#ITH PERTURBED FILE? N - ;I? not use perturbed R&M
~/~IID:" TDUVHQNTATE HANBE INITIAL CEQT INPUTS? N ) .
f s N g e sty . o . i .
.~ DO YOU: WANT T0 PER u&s cosTs? Y ~&— request cost perturbation
G ’ -#f— select unit cost for
: -7 , R

0sT UARIVAVBLE. uc perturbation

TYFE? FACTOR
. ThE = 115 -{— Suggest a 15% increase in unit
: .FAETBR 1.15 cost to pay for 40% reduction

MASK= AC3 in shop repair time.

Y

DO YOU WANT A LISTING OF THE CHANGED ITEHMS?

cosT PERTURBED
*ACI11 2153,00 247%,95
AC312 900,00 1035,00
AC321 4581.00 5248.1%
AC322 700,00 8065.00
AC323 148,00 . 153.20
AC331 657,00 755,55
AC332 940,00 1104,00
AC333  2691.,00  3094,65
‘AC333. T 133.00 152,95%
9 CHANSES.
COST VARIAZLE? X
'PERTURBED OUTRUT FILE TITLE? TEST ¢ 2
'REPORT? Lcc
DO YOU WANT:
© 1-% CHANGE
2-DIFFERENCE 7 1
" ALEC . BSEQUT FRTOUT x
, : 291,643,970 291,801,405
'REFORT? 'NRC
. DO YOU WANT:
1-% CHANGE
2-DIFFERENCE 7 1
ANRC - BSEQUT PRYOUT 2
: 13891019420 13852569777
REFORT? ' RCY
DO YOU WANTS
" 1-% CHANGE ,
'—DIFFERENEE ? 1
_¥RCY RSEOUT PRTOUT
: 10,236s170.0 10,236,308.6
.. REPORT? X

CHANGE
.1

CHANEE

CHANGE
+0

=f— exit cost modification

. -#— Note cost |m:raase of
acquisition cost, su‘nu-»
lating cost to reduce
shop repair time,

Figure 4.1 ~ Example sesion with cost perturbation.




Excerpt

'FUNCTION?

" FUNCTION?

FUNCTION?
_ FUNCTION?

FUNCTION?

COMFARE W

DO YOU WANT TO CHANGE INITIAL COST INPUTS?

e
SET»HASKsAC3 -
SzfifiTLE:TésT

SETsNOLIST
SET» DIFFERENCE
_FRODUCTS

ITH PERTUREBED FILE?

DO YOU WANT TO PERTURB COSTS?

COST VARI

TYFE?

ABLEY _uc

FACTOR:1.,15

¢ CHANGES.

COST VARIABLET

E {1/

EXFECTEDR COST OF LRUCI) (INFUT Ufﬁl;l?=24)

TERM?

COST VARIABLET

REPORT?

aLCC
REFORT?
*RCY

1

REFORT?
*NRC
REFORY?
*RC

REFORTT

291:643+970

GLOSSARY,UC

X

LCC

FRTOUT
291+405,580

HSEQUT
RCY

FRTOUT
10,209+%220.2

BSEOUT -
0+2367170,0
'NRC

FRTOUT
138+ 256,777

BSEOUT
138,101,420
RC:

FRTOUT -
153,148,803

LCCIM ENDED

STOFP

b M4

Y

N
Y

DR S

LIFFERENCE
=238,387

DIFFERENCE
-246+24%.8

DIFFERENCE
155,354

DIFFERENCE

=393:744
-

12,886 CP SECONDS EXECUTION TIME

[E

Aruitoxt provided by Eic:

Explanation

set mask permanently

set title permanently

inhibit listing of changed items
display -difference rather than
percent changa of perturbed
outputs S

- request -output- products

combine TYPE and FACTOR
prompts. Note no prompt for
mask, listing of changed items,
or title, due to SET. .

ask for definition of UC from
glossary. ‘ ’

e?it glossary -

exit cost modification =
request life cycle cost ouvput.
Difference is displayed 2l ‘tomati-
cally due to SET. Trade-off
analysis shows significant cost -
improvement.

exit interactive program

Figure 4.16 — Sample interactive session with both R&M and cost perturbations,
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Aruitoxt provided by Eic:

Excerpt

. 'COMMAND~ CATALOG/RNPERT » TEST1RM -

INITIAL-CATALOG

. RP =-008 DAYS -

.. CT IDa V770195 PFN=TESTiRME
~CT €¥='001 - 00005656 WCRDS: ¢

-COMMAND- CATALOGyBSEQUT, TEST30UT

CT CY= 001

INITIAL CATALOG
RP = 008 DAYS

_CT Ib=. V770195 PFN=TESTI0UT

ET CY= 001 00008940 WORDE.!
COMMAND- CATALOG:PRTOUT; TEST3PRT

INITIAL CATALOG

RP = 008 DAYS

CT ID= . V770195 PFN=TEST3FRT
00008960 WORDS. :

- COMMAND= EDITOR

"+ «CREATE

. iOb=ZR1:EHESOOGQ@ V770195, USERNAME

10=4TTACH,LGOsLCCIMRATCH,

120=ATTACH, TAPE10,TEST30UT.
130=ATTHCH» TAPE11» TESTIPRT.
140=LG0. .

150=%EOR

160201

170=03 L

1 s_c‘s‘:f;b‘k;

190=08 TOTAL TOTAL

- parmanently ssve perturbed REM

permanently save base output file

permanently save perturbed
output file

use the editor to create batch
print program input deck

hase output file .
mftu:bed output file

Figurs 4.17 — Termination procedurs.
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Aruitoxt provided by Eic:

. 200=04 COM
210%05 COM TOT

260=08
270=%EOR
280=%EDF
290=x=

+ +« SAVE» DECK

+ « BATCH» DECK» INPUT

Y1) A
COHMAND- LOGOUT
CFPA {54,024 SEC.

10 - 56.890 SEC.

CRUS )
CONNECT TIME O HRS,

23.451 anJ.
ZB.442 ADJ.
80.314
24 HIN.

11/16/78 LOGGED OUT AT 21.26.17,

<

submit batch print

Figure 4.17 ~ Termination procedure (concluded)
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APPENDIX A - RMCM INPUT COST ELEMENTS AND SOURCES

The cost input data to the RMCM have been furnished on punched
cards and cernputer tapes. The record cards required to contain the
data items t wve a standard format, as described in Section lI of this
volume.

Table A.l lists by code and describes the data items included
on each of the card types by code and its column Iscation. For each
data element listed, the table also provides its source.

The values used in the cost data bank files for these data elements
consist of four basic types:

l. Standard values

2. Estimates based on historical comparisons or estimating relationships .
3. Scenario constraints

4, Computed values

These categuries, by virtue of the nature of their sources, tend to be
homogr eous groupings in terms of confidence in their accuracy. This
can be readily noted from the following explanations of what constitutes
each of the four categories and the type of sources from which values
were obtained.

STANDARD VALUES

The standard value data elements are those that have been furnished
by Government sources. These data have usually been developed by
Government agencies from historical cost-accounting information or special
studies. The documentation sources from which these data were obtained
are listed in the references at the end of this appendix. These sources,
as listed in Table A.1, are summarized below.

Reference # Name Used in_Source Column

A-1 AFLC LSC Model

A-2 LCOM (ref. AFM 26-3)

A-3 AFM 76-3

A-4 AFR 173-10, Vols. | and 1l

A-5 AFRP 177-1

A-6 Rand Report R-1351

A-7 ATC/ACM letter
ESTIMATES

This category subsumes those data elements whose values are judge-
mental and/or dependent on estimates derived from comparable system
experience (historical data). Data in this category include those which
are normally furnished by contractors based on the characteristics of
this particular design configuration. Actual data (including cost for the
particular subsystem under study) are used when available, but comparable

115 | 117



item values ‘are used-in cases when the subsystem has not yet been
fielded. An example is the use of a proportion of the unit cost of an
item as the value to allocate to spares procurenent. Historical eshmqted
data are réferred fc:t in Tﬂbie A.i as follows:

Reference # Name used in Source Column
A-8 KOS51-PNSL
A-9 A7D Manpower Sourre Listing
A-10 Uniform Airman Records '~
A-|1 Technical Training School Course Charts

Design/Logistics Support Data

National Stock Catalog/comparable item
estimate

Reasonable Value

- Historical estirnate

When required historical estimate comparison data are unavailable,
specially developed cost estimating relationships were developed. These
cost estimating reiationships are based on historical experience. Two
specific cases where this was required for this study were (a) to compute
the cost of maintenance manuals, and (b) to estimate the cost of software
development and upkeep.

SCENARIO CONSTRAINTS

These are inuts whose values are established from the operational,
environmental, and equipment standards required by the weapons system
- deployment. These elements include the number of sites, number of aircraft
per site, flying hcur program, time frames, and eqmpmenf configuration.
For this study, the basis for comparing the two avionics configurations
was as follows:

A.  System Mission -
|. Close-air-support (CAS) functions
2. | wing, 72 aircraft '
3. | base located within CONUS
4. 30/60 (peacetime/contingency) flying hours per aircraft per
month

B. System Design
I. All subsystems t:t:mplefely desxgned (R&D cost includes only
the system-level integration)
2. An instantaneous acquisition (off the shelf) )
3. Life cycle of |5 years (planned inventory usage period)
4. No further inherent reliability growth to be expected.

16
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COMPUTED VALUES

The data elements in this category are higher level terms in the
hierarchical order of the cost equations within the RMCM. Values for
these data elernents can be pre-computed and inserted in the data bank
to be used as a substitute for those that would be computed by the
model should lower level data not be available. When all lower level
elements necessary to calculate a higher order value are present, even
if zero, the model supersedes any assigned value for that higher order
element.-

5 The term UCSRU(I)--average SRU unit cost within LRU(I)-~can supersede
its lower level values and is one programmed exception to this rule.
This exception was allowed since the UCSRU(I) value, i{ available,
wouid probably be more accurate than the cost estimate obtained
from the model and yet ‘the presence of all the lower level terms
is required for other equations. The terms IC(l) (integration cost of
an LRU(I)) and CAL(l) (average cost of installation per LRU(I)) are
two more exceptions for similar reasons.

L k-
- ,‘
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Tabla A.1 — Data Elarnaq}at Location, Definttion, and Sources.

‘Code Column No.'s Dasesigtion ) Source
TYPE VE-1 RECURRING @STELEHENTS ’

§
2

g

O 1724 Cost of other operstions manpowsr including Historical estimate
comm Vﬁﬁgm,lﬁﬂﬂﬂrmd
CAC . 25-12 Cont of sircrew : Computed vihu
coP 1340 Cont of epsrations personnsl Computad value
CFL 4148 Cost ot fusl Computsd valus
COM 49-58 Cont of on equipment maintanancs Computed value
csMm 5764 Cort of intarmedists shop maintenance Computed viue
CPT 8572 Cont of mainanencs personnal training - Computed valua
csp 738 Cost of raplscement speres Computed valus

CARD TYPE VE-2 RECURRING COST ELEMENTS (continued)

CDR 17-24 Cost of depot maintenance Computed valus
CSE b A v Cost of maintaining support squipment Computed valus
cig 4148 Cost of wpporting meintensnce menusls Compuisd value
CiIM 49-56 Cort of inventory mansgament Compuied valua

CARD TYPE VE-1 NON-RECURRING COST ELEMENTS
CRD 17.26 Cust of resarch and devslopment " Hirlorical extimate
cs a3z Systam investment corts Computed value -
col . 3340 Support investment corts Computsd valus
cep 4148 Cost of procursment Computed valus
CPIA 49-56 Cost of projsct mansgament Historical sstimate
CPTI 5764 Cost of initisl mainteansnce personnal Computsd value
: . training
C5P| 6572 Cort of sparss inverimant Computed valua
CORY 7380 #§ Cont of depot mpport Computed valus

CARD TYPE VE-4 NON-RECURRING COST ELEMENTS (continusd)

CSEI i7-24 Cont of base lawel support squipment Computed value
invertment

csw) 2532 Cost of software acquitition : Computsd value

[ ¢1] 3340 Cost of maintenancs manuali Computesd valus

cimi 4148 Cont of non-recurring Invimory mensmment  Computed valus

CFAl 49.58 Cost of ficilities invesimant Computsd value

cDpP 5764 Coit of synem ditpoml in eonstant yesr Historical agtimaz.
dollari of the mseline year

O
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Aruitoxt provided by Eic:



Table A.? sata Elemert Location, Dsfinition, and Sources (continued).

Code Column No.’s Description - Bource
CARD TYFE V51 SINGLE VALUE VARIABLE CARD No. 1

ERIC

Aruitoxt provided by Eic:

BRCT

05TC

DSTO

EBC
PSR

SPRTE

WARC

12.24
25-22

4148

an56

57-54

4572

7380

Bace rapait cyele time in moaths

Avetage order and shipping time within
CONHUS (in manths) ’

Avarsge order and shipping time to -versass
lonstiens lin mentm)

- Eraction of tetal {eree deslovad to oversas

losations
Expected back order
Fraetion of the eoit of LAUs uted to

timate thr cont of initisl spare pisce-

LS requirameni

Coat of initial lay-in of ipare piace-parts
ind matarial

War rezarve matarial con

CARD TYPE V3.2 5INGLE VALUE VARIABLE CARD No. 2

CNFL

CTFL

CTFX

CNSS

cTss

FIG

Cont of flightiine non-troubleshooting
mainenance portion pir LRU of sach
manual

Caoat of tlightline woubleshooting
aistenance portion g7 LAY of sach
nanual

+ant of flightline troublashosoting
mainisnancy portion par subsyrtsm of
uach manual

Cost of shop non-troublashooiing
maintanance portion per LRU of asch
manual

Coit of shop non-troubleshooting
maintenancs portion pear SAU of ssch
maniual .

Cost of thop troubleshooting maintenance
gartion per LRU of asch manusi
Zost of shop troublethooting maintenance
portion per SAU of sach manual
Fraction sy 8 function ¢of intensnce
manuals or job guide type manush
reoresanting the general maverial found
in that type manual

CARD TYPE V53 SINGLE VALUE VARIABLE CARD No. 3

- NMMKW

NMM

NCHMM

CCPFH

17.24

25.32

Number of eamputer words -

Humber of man moath: per 1000
eamputer words

Number of computer hours per man month
Number of computer hsurs per man month

Computer cemt per haur

Coamputer operation cost
Cort per man manih to devalop sohwere

Sottware d- mlopmant personnel corts
119

121

AFLC L5C modal
AFLC LSC mode!

AFLC LSC maodel

RAessonsble value

Compiited value

Hirtorical extimate

Cost sstimating
relationship

Cot sntimating
ralationzhip

Cost estimating
relationship

Cost sstimsting
ralatisnship

Cost artimating
ralstionship

Cort wstimating
ralatianthip
Coit sstimating
relationship

Cost sstimating

Software require:
mants eftimate
Sotiware reguire.
mants asfimate
Sofiware require.
manli sstimate
Sottware require.
meni: eitimate
Software require-
ments extimate
Compuied value
AFR173-10, Vealums |
Table 23
Computed value

s
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Aruitoxt provided by Eic:

Tsbls A.1 —Datz Element Location, Definition, and Sources (continued).

Cods

talumn No's

CARD TYPE V&4 SINGLE VALuc VARIABLE CARD HNo. 4

Kl

17.24

5B

3340
4148

4966

&72

7380

Softvmrs computer utllizstion rite in
hours par man menth

Support computer cont par hour

Softwars ssmputar sort
Avarsgs number of software wpport staff

Software ouaff labor m

Softusre Iabor soxts for yaar

Proportion of unit sont (UG} used to
extinerte the testing and intsgration corts
Proportion ¢f wnit cont (UC) usd to
sxtimrate the averege installation cont

pir LRU

CARD TYPE V5.6 SINGLE VALUE VAHIABLE CARD No. 5

IMC

0sCY

17-24

5764
6572

73-80

Iritial mansgerent cost to introducy a
rw ling itsm of wpply lamambly or
ploco-peros) into the Alr Force inventory
Annual manegerment cost to maintsin
ine o of wpply in the woolasale
inventaty syraam

Annual bam supply line Ham invemtory
EnsETTt cint

Aserspe packing and shizping cont to
CONUS tocations

Awstags packing & shipping codt to oversum
Proportion of packed to unpacked wwight
Owethais! raste—portion of ryrtarm over-
hagibed par yasr from ssch bas

Cost of overtaul per fystam

TYPE V56 SINGLE VALUE VARIABLE CARD No. 8

=32

3340

4148

49-56

6572
7380

Pra-tachnical training school pay and
allovwance .

Acquisition costs per man which include
recruiting, inttial travel, initisl clothing inue,
s training st military training contsr
Overhaad susport cOTt par man pa; year
ingluding annucl mediesl wpport, boe
opiretion wupport, vehioular and bas
maintanance, and hospitalizetion per men
Dirset Productivea manhours availabls par

Parcantage of maintansnce man hours
davoted 1o direct lebor '
Numdzar of beses

Plennod inventory \iste pariod

120

Source

Eoftwers raguire-
Sottemrs require-
ment ertimate
Computad velus
Softwmrs require:
Al artimate
AFR173-10, Column 1
Trbls 23

Computsd valus
Remonabls valug

Ramgonspla valus

AFLC LSC moddl

AFLC LEC maodel

AFLC L5C madal

AFLC LEC modsl

AFLC LSC model
Sarnario information

Reasonsble valus

ATC/ACM

AFRI73-10,
Valume |

Sconario informstion

LCOM (ref,
AFM26-3)

Soeruric informetion
Sonario irformation
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Aruitoxt provided by Eic:

Table A.1 — Data Element Location, Definition, and Sources (continued),

Code

Column No."s

C=ription

CARD TYPE V57 SINGLE VALUE VARIABLE CARD N&. 7

NACE

CPA

FHACM

MFHACM

FC

KSLPFT

KRIG

17-24

26-32

4148

7380

Number of sircraft per bose
Numbar of crews smigned per aireraft

Avorsge Tlight hours per aircratt per
manth

Maxirnum flight hours sxpected per
sircraft par momth during & pesk usige
period

Fual cost per flight hour

Froportion of LAU repair time (T;) umd
T5;)

Proportion sstimate of the portion of the

manualy thet will be corrected and/or
changed wach yaar

Froportion estimate of the redussd cant
TICIEATY 10 mewrite the correction: B
compared to the initial writing eost

CARD TYPE VS8 éiHELE VALUE VARIABLE CARD No. 8

AADH

BCA

BPA

FLA

1724

25-32

4148

Avnilabls snnusl opersting hours

Total cort of additonal items of comren
bemx shop supporl squipment par bam
required for the symam

Total cort of poculiar base shop wupport
sguipmant per base required Tor the syrtam
which ii not directly ralsted o remir
spacific LRUs or when the quantity raguirsd
it independant of the anticipaied worklosd
{tuch #3: everhezd cranes & shop fixtuies)

Total cost of peculiar flightline support
equipment and additional items of eomd.on
flightline support aguipment per base
required for the iystam

Other beie level support equipment costy

Cost of training squipment

Cost of course material preparstion

Source

Sesnurio
informstion
Sonario
infermation

informstisn

Seansric
information

Histories! entimate

Hisioricsl sstimate

Historicsl sstimate

Seansric
informeion

Hirtorical estimste

Hintorical astimate

National stoek
catalog—comparable
item sstimate

Computed value

Aastonablz value/
higiorical estimate
Reasonahle vslus/
hintories! estimats

Runsonsble value/

Cost of initial contractor provided training
for depot and other personnel not included
in on and off equipment maintenance—

ingluding inftruction and training materials

CARD TYPE V59 SINGLE VALUE VARIARLE CARD Ne. 9

1.1
KSED

17-24
25-32

3340
41-48
48-56
5764
6572

72-80

Avarage infistian rate

PFroportion of unit cmt of dopot S5E used
= ertiraaie of initial sparing tevel for
modulas and parts

Numbar of depots

Cost of wuppori agquipment per dapot site
Coat of new facilitins per base
Fhassout time piriod for ditpowl

Davelopment and pro curamant pariod over
which the non-recurring cont ocourred

Average discount rete

hiftorical estimate

Ertimate

Historical estimsts

Scanario
information
Computed value
Rassorable value

Historical estimate

Seansrio
information

Estimats
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Column Mo.'s

Dmeription

CARD TYPE Vi1 LRU DATA, CARD No. 1

ug;

UC3RY,

Fey

CARD TYPE VI2 LRU DATA,

Ay

%

caLy,

1724
=3
%

4148

5784
6612

4148

4956

Expacted coft o LRY,

Avsrsge unit cont of SAUs within LRU,
Fraction of NATEed LAY, expectsd 1o
result in condemnation st the bess/depot
ol

Fraction of shop repaired and NRTS LHU,
axpsctad to result in SRU condemnation st
the baew lewal

LRU; fepair pipsiine time

Aversge dapot repair cycly time in yean
Dapot repair cort per LAY ond n SRAUIN
Reund wip wansportstion end pclaging
CARD No. 2

sstamblies within the LRUY,

ttsms within the LRU,

Number of standsrd {aimody stocksd NEN)
ports within the LAU which will e
managsd for ©u first tive 5t boses whers
this ryrem s deplaysd

Integration cort of sech LRU into the
mbsyrtsm

Avirage cost per LRU; for insallation
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APPENDIX B
SPECIFIC COST ELEMENT EQUATIONS

This section provides the equations as well as definitions
and explanations of special considerations for each of the cost elements
included in the RMCM. The RMCM equations and subequations necessary
to compute each of the cost elements have been displayed in levels.
The set of equations for each cost element shows these levels separated
by a line. The first level (top) defines the basic equation necessary
to compute the cost element and defines its terms. The lower levels
define the subequations containing the factors necessary for computing
the high-order terms. The sets of equations and subequations as
well as the definitions of their terms and factors are extracts from
the RMCM interactive glossary. Each of the sets of cost element
equations receives a figure number to match its paragraph number
for ease of reference.

Figure 1.2 (Life Cycle Cost Hierarchy) provided an overview
of the relationships of the primary equations contained in the RMCM
to their component cost elements. The individual cost elements
are defined in this section in the order in which they appeared
in Figure |.2. :

Many of the equations are adaptations of those used in the
Air Force Logistics Command (AFLC) Logistics Support Cost (L"“L)
model [9). The LSC model was used as a foundation for the cost
model portion of the RMCM, since it is well known and accepted
as on estimator of operation and support (O&S) costs. However,
the LSC model equations had to be supplemented with those necessary
to obtair the acquisition cost elements of life cycle costing. Also,
the LSC equations were modified to be compatible with the RMCM
structure. In particular, the RMCM integrates the cost equations
with the R&M Model parameters which are considered principal
inputs to calculating O&S costs. Since these R&M parameters are
modeled by subsystem and LRU, greater visibility into the impact
of equipment design characteristics on these cost drivers is attained.

Design characteristics can also have an indirect impact on
LCC through the human resources areas of maintenance training,
job guides (maintenance manuals), and manpower allocations. Therefore,

to permit these indirect LCC impacts to be more accurately assessed.
This feature is illustrated-by the hierarchical structure of the model
and of the equations themselves. The model is designed to permit

the user to provide input data at a highly detailed level. However,
recognizing that such detail is not available or required in all cases,
provision has been made for the use of multiple input levels. This
capability will be noted in the equations whereby each cost element
is computed from one or more lower level subequations.
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The user can insert higher order terms to be used as a substitute
for those not obtainable because more detailed lower level data
are not available. However, the model is programmed to first seek
for complete lower level data (including zeros) when calculating
each higher order term. This results in superseding higher order
assigned values When all lower leve! data are avajlable. The exceptions
to this rule will be identified in the equation descr’ ,tions later
in this volume.

B.I  COST OF RESEARCH AND DEVELOPMENT (CRD)

Research and development costs refer to all costs associated
with the research, development, test, and evaluation (RDT&E) of
the system and equipment exciuding basic research and exploratory
development. Specifically, this element covers all RDT&E costs
leading to hardware configurations incurred during the conceptual,
validation, and full scale development phases of the program. This
element includes both hardware and software costs for engineering
design, development, fabrication, assembly, and test of engineering
prototype models; initial system evaluation; and the associated docu-
mentation.

The costs incurred in this category are so many and varied
that the model has been designed to accept this cost element as
a single valuve. It is expected that the user would normally develop
a valve for this cost element through experience with similar programs
and/or the application of proportionality constants to the factors
of significance to the program under consideration. In either case
the following cost factors are offered as potential costs but should
not be considered exhaustive: conceptual studies, design engineering,
testing, technical publications, software, training, engineering change
proposals, and program/project management. Embedded in these
factors are such subfactors or considerations as test hardware, test
spares, test equipment for. test program, training devices, training
personnel, contractor and Goverr...ient program management, engineering
hours, system analysis hours, and computer time.

The foregoing level of detail is provided to illustrate the
fact that given a single value for RDT&E, a user would have to
know what factors have been included, to avoid duplicating costs

“in the investment or operation and support cost phases.

B.2 COST OF PROCUREMENT (CPP) ,

The weapon system procurement (CPP) and the cost of program
management (CPM are the nonrecurring system investment cost
elements of the weapon system. CPP includes the cost of production .
and integration (CPINT(M)),3 and the cost of instellation (CINST(M))
per subsystem (M). The total cost per system is obtained by summing

3 Note that variables normally. indicated as lower ‘case subscripts
are notated in parentheses and capitalized to coincide with
the computer printouts in this volume. 128



the costs of the subsystems. The total procurement cost is computed
by multiplying the cost per aircraft by the number of aircraft allotted
per base and then by the number of bases to be manned. The equations
for computing CPP are given in Figure B.l.

The CPINT(M) term combines the production and integration
cost factors for CPP by subsystem. Included in the production unit
cost factor (UC(1)) would be such cost items prorated per LRU(I)
as production tooling and test equipment, production program start-up,
and technical data. The integration cost factor (IC(I)) accounts for
the costs of interconnection cabling of the LRUs, the subsystem
interface and the subsystem level testing necessary to qualify the
subsystem for operational use exciusive of prototype fes*hng which
was included in RDT&E. An estimated value for IC(I) is obtained
by using a proportion (KTS) of the unit cost of each LRU. CPINT(M)
is determined by summing UC(I) and IC(l) over the LRUs () that
belong to t+: subsystem (M).

CINST(M) is the cost of installation per subsystem (M). It

‘represents all costs of installing the subsystem in the aircraft including

LRU mounting racks not included in the unit costs of the LRU.

It also includes any repair costs incurred during installation and

system level tests. CINST(M) is obtained by summing the cost for

each LRU(1) installation (CALI(I)). The LRU installation cost is obtained
by assigning a proportion (K1) of the unit cost of the LRU as the
estimated value.

The model assumes that the number of subsystems purchased
and installed are equal. Also, it assumes a single lot purchase with
no discount as a function of larger total purchases. Initial and replace-
ment spares are each considered as separate cost elements CSPI
and CSP, respectively.

B.3 COST OF PROGRAM/PROJECT MANAGEMENT (CPM)
The program and/or project managemEn'f cost element accounts

for the technical and administrative planning, organizing, directing,
coordinating, controlling, and approving actions designed to accomplish

“overall program objectives during the investment phase of the equipment

life cycle. Exﬂmples of these activities are configuration management,
cost/schedule management, data management, contract management,
;iﬂisan, vr::lue engmeering, quality assurnnce, qnd infegmted Iagisﬁcs

costs in par‘hcular ngevgr, ,’?,OISC’ considers ﬂny contractor mﬂﬁagemenf
costs not included in the RDT&E or buried in the production hardware
cost elements.

B.s  COST OF INITIAL MAINTENANCE PERSONNEL TRAINING (CPTI)

The CPTI element includes those costs incurred in setting
up a training program. The cost factors accounted for in this value
are training equipment, course material prepﬁrﬂhﬂn, ond contractor-
provided training. The equation for CPTI is provided in Figure B.2.
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*CPP

COST OF PROCUREMENT (ALT. INPUT VE-3, 41-48)
CPP = NB * NACB * SUN(N) (CPINT(M) + CINST(N))
UHERE:

NB = NUMBER OF BASES (INPUT)
NACB = NUMBER OF AIRTRAFT PER BASE
EPIHTéH) = COST OF PRODUCTION AND INTEGRATION PER SUBSYSTEM
CINST(H) = CEST BF INSTALL&TIDN PER SUBSYSTEH
*CPIHT
COST OF PRODUCTION AND INTEGRATION PER SUBSYSTEM (K)
CPINT(M) = SUN(I) ((UC(I) ¢ QPA(I)) + IC(I)) (ALT. INPUT VM-1,17-24)
UHERE:
UC = EXPECTED UNIT COST OF EACH LRU AT THE TINE OF INITIAL
PROVISIONING (INPUT)
IC = INTEGRATION COST OF EACH LRU INTO THE SUBSYSTEN (INPUT)
CPA= QUANTITY PER APPLICATION; (I.E., NUNBER OF LIKE LRUS(I)
UITHIN SUBSYSTEN(H))
(I) SUNS OVER THOSE LRUS BELOMGING TO SUBSYSTEM(M)

#CINST
COST OF INSTALLATION PER SUBSYSTEM (ALT. INPUT UN-1,25-32)
CINST(N) = SUM{I) (CALI(I) s @PA(I))
‘ BHERES
CALI = COST PER LRU(I) FOR INSTALLATION
(I)- SUNS GVER THOSE LRUS BELONGING TO SUBSYSTEM(M)
@PA = QUANTITY PER APPLICATION; (I.E., NUMBER OF LIKE LRUS(I)
UITHIN SUBSYSTEM(N))
*IC
INTEGRATION COST OF EACH LRU INTU THE SUBSYSTEM (ALT.INPUT VI-2,41-48)
IC(I) =(KT5)s(UC(I))
WHERE:
KTS = PROPORTION OF UNIT COST (UC(I)) USED TO ESTIMATE THE
TESTING AND INTEGRATION COSTS (INPUT)
UC = EXPECTED UNIT COST OF EACH LRU AT THE TIME OF INITIAL
PROVISIONING {INPUT)

*CALI
COST PER LRU(I) FOR INSTALLATION (ALT.INPUT VI-2,49-54)
CALICI) =KI = {(UC(I)) ’

WHERE:

KI = PROPORTION OF UNIT COST (UC(I)) USED TO ESTIMATE THE
INSTALLATION COST PER LRU (INPUT)
EXPECTED UNIT COST OF EACH LRU AT THE TIME OF INITIAL
PRUPISIBHIHG (INFUT) ’

[}

uc

Figure B.1 — Cost of procurement equation.
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ECPTI
COST OF  INITIAL MAINTENANCE PERSONNEL TRAINING (ALT.INPUT VE-3, ST-SR)
CPTI = CGTE + CGCM + CCIT

WHERE:

CGTE = COST OF TRAINING EQUTPHENT (INPUT)

CGCM = COST Gf COURSE MATERIAL PREPARATION (INPUT)

CCIT = COST OF INITIAL CONTRACTOR PROVIDED TRAINING FOR DEPOT AND

OTHER PERSONNEL NOT INCLUDED IN ON & OFF EQUIPMENT
HAINTENANCE (IHPUT)

Figure B.2 - Cost of initial maintenance personnel training equation.
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B.5 COST OF SPARES INVESTMENT (CSPI)

The support investment cost of spares element accounts for
three types of spares: (¢! LRUs and SRUs, (b) piece-parts and material,
and (c) war reserve materials. The equation to compute CSPI is ,
provided in Figure B.3. The cost of LRU and SRU spares is a summation
over all LRU(I)s of the cost of the spares needed in the shop and
to fill the depot pipeline. The cost of laying in spare piece parts
refers to the initiai provisioning of any assemblies and spare components
not included in the SRUs to be used for maintenance replacement
purposes .in end items of equipment. It is estimated as a proportion
of the expected LRU unit cost (UC(I)) at the time of initial provisioning.
War reserve material covers any cost of establishing. or increasing:
stocks of material amassed in peacetime to meet wartime stock
requirements.

The average number of LRUs (STKL(I)) and SRUs (STKS(1))
needed as shop spares to satisfy the cost terms LRUSS and SRUSS,
respectively, are computed by first assuming that the demand is
a random variable with a Poisson distribution. Then, the equation
requires that the number of spares in inventory be the minimum
number necessary to ensure that, with the demand so distributed,
the expected number of spares backordered (EBO) will be less than
a user-specified level. The equation used to compute both stock
levels STKL and STKS is given in Figure B.4, The model is programmed
to consider the mean demand rate per base for LRUs or SRUs,

LAM(I) or LAMS(I), that are required to support the peak level

of aircraft activity, peak base flying hours (PBFH). It also considers
the weighted pipeline times, T{l) and TS(l), per base for completing
the repair of each LRU(I). The product, (LAM(I)) * (T(1)) or LAMS(l)) *
(TS(1), represents the expected number of demands on supply for

the Ith LRU or its SRUs respectively over their average base repair
pipeline times. This equation was adapted from those used by the
Logistic Support Cost (LSC) model {%] for computing LRU spares

and has been extended 1o include SRU estimates. ‘

The number of LRU (DPLL()) and SRU (DPLS(I)) spares required
to fill the depot pipeline for each base must be determined to
compute th cost terms LRUDS(l) and SRUDS(I), respectively. The
DPLL term is computed for each LRU(l) as a function of its probability
of being non-reparable at this station (PN), depot repair cycle time
(DRCT) and relicbility (mean flight-hours between maintenance
actions) values for a specified value of peak base flying hours.
The PN and MFHBMA factors are obtained from the R&M Model
portion of the RMCM.

The average number of depot pipeline SRU spares required
is obtained by a similar equation except the probability of a bench
check and repdir (PW) term is substituted for the PN term. The
assumption here is that each PW action requires an average of
one SRU repair action. 132
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#*CSPI

COST OF SPARES INVESTRENT (ALT. INPUT VE-3, 65-72)

CSPI = NB#{SUM(I)(LRUSS(I)+ LRUDS(I)*%RUSS(I)+SRU{!5(I)) +SPRT5)+ URHC
WHERE:
NB = NUMBER OF BASES (INPUT)

LRUSS = COST OF LRU(I) SHOP SPARES PER BASE
LRUDS = COST OF LRU(I) DEPOT PIPELINE SPARES PER BASE
SRUSS = COST OF SRU SHOP SPARES PER BASE BELONGING TO LRU(I)
SRUDS = COST OF SRU DEPOT PIPELINE SPARES PER BASE BELONWGING TC
LRU(D)

SPRTS = COST OF INITIAL LAY-IN OF SPARE PIECE-PARTS AND NATERIAL
URHC = WAR RESERUE HATERIAL EQST (INPUT)

tLRUSS

COST OF LRU(I) SHOP SPARES FER BASE
LRUSS(I) = STKL(I)=UC(I)
WHERE 3
STKL = NUMBER OF LRU SPARES REDUIRED FOR EACH BASE TO FILL THE
BASE REPAIR PIPELINE INCLUDING A SAFETY STOCK TG PROTECT
AGAINST RANDOM FLUCTUATIONS IN DEMAND
UC = EXPECTED URIT COST CGF EACH LRU AT THE TIME OF INITIAL
PROVISIONING (INPUT:
*LRUDS
COST OF LRU(I) DEPOT PIPELINE SPARES PER BASE
LRUDS(I) = DPLL(I)#* UC(I)

WHERE:
DPLL = NUNBER OF LRU DEPOT PIPELINE SPARES PER BASE PER YEAR
UC = EXPECTED UNIT COST OF EACH LRU AT THE TIME OF INITIAL
PROVISIONING (INPUT)
#*5RUSS

COST OF SRU SHOP SPARES PER BASE BELONGING TO LRU(I)

SRUSS(I) = STKS(I)*UCSRU(I)
WHERE: :
STKS = NUMBER OF SRU SPARES BELONGING TO LRU(I) REQUIRED FOR EACH

BASE TO FILL THE BASE REPAIR PIPELINES INCLUDING A SAFETY
STOCK TO PROTECT AGAINST RANDON FLUCTUATIONS IN DENAND

UCSRU= AVERAGE UNIT COST OF SRUS WITHIN LRU(I)

+5RUDS .

COST OF SRU DEPOT PIPELINE SPARES PER BASE BELONGING TO LRU(I)

SRUDS(I) = DPLS(I)sUCSRU(I)
UHERE
DPLS = NUNBER OF SRU DEPOT PIPELINE SPARES PER BASE PER YEAR
UCSRU= AVERAGE UNIT COST OF SRUS WITHIIN LRU(I)

#SPRTS !

COST OF INITIAL LAY-IN OF SPARE PIECE-PARTS AND NATERIAL

SPRTS = KPSR & SUM(I)(UC(I)) ’ (ALT.INPUT VS-1,65-72)
WHERE s
KPSR = PROPORTION OF THE COST OF LRUS USED AS ESTIMATED COST OF

INITIAL SPARE PIECE-PARTS REQUIRENENTS (INPUT)
UC = EXPECTED UNIT COST OF EACH LRU AT THE TINE OF INITIAL
PROVISIONING {INPUT).

Figure B.3 — Cost of spares investment equation.
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ESTKL .

NUMBER OF LRU SPARES REQUIRED FOR EACH BASE TO FILL THE BASE REPAIR
PIPELIKES I4CLUDING SA¥ETY STOCX TO PROTECT AGAINST RANDOM FLUCTUATION
IN DEMAND DETERMINED BY POISSON DISTRIBUTION EQUATIONS

STKL(I) = F{EBO,LAM(I),T(I))

WHERE: ) ,

F FUNCTION OF (FACTORS)

EBO = EXPECTED BACK ORDER , ,
LAM(I)= NUMBER OF MAINTENANCE ACTIONS PEQ BASE FOR LRU(CI)
T(I} = LRU(I) REPAIR PIPELINE TIME

1]

*DPLL
NUMBER OF LRU DEPOT PIPELINE SPARES PER BASE PER YEAR
DPLL(I) = (PBFH ¥ PN(I) ® DRCT(I))/MFHBMA(M)

WHERE :

PBFH

Pi;

PEAK EASE FLYING HOURS

PROBABILITY OF LRU(I) ENTERING SHOP BEING SENT TO0 THE
DEPOT FOR REPAIR (R&M INPUT)

DRLT = DEPOT REPAIR CYCLE TIME IN YEARS (INPUT)

MF#BMA=MEAN FLIGHT HOURS3 BETHEEN MAIRTZINANCE ACTIONS FOR
SUBSYSTEM (M) (R&M INPUT)

1]

*STKS
KUMBER OF SRJ SPARES REQUIRED FOR EACH BASE TO FILL THE BASE REPAIR
PIPELINES INCLUDING SAFETY STOCK TO PROTECT AGAINST RANDOM FLUCTUATION
IN DEMAND DETERMINED BY POISSOK DISTRIBUTION EQUATIONS
STKS(I) = F(EBD,LAMS(I),TS(I)) :

WHERE: )

F = FUNCTION OF (FACTORS)

EBO  =EYPECTED BACK ORDER

LA9S(I)=N/MBER OF MAINTENANCE ACTIONS PER BASE FOR SRUS

OF LRUCI)
TS(I) =SRUS REPAIR PIPELIN: TIME

SDPLS
NUMBER Uf SRU DEPOT PIPELINE SPARES PER BASE PER YEAR
DPLE(I) = (PBFH ® PW(I) ® DRCT(I))/HFHBMA(N)

WHERE:

FPBFE

PH

.

PEAK BASE FLYING HOURS

PROBABILITY OF SHOP BENCH-CHECK AND REPAIR OF LRU{I)
(R&M INPUT) ) .

DRCT = DEPOT REPAIR CYCLE TIME IN YEARS (INPUT)

MFHBMA-MEAN FLIGHT HOURS BETWEEN MAINTENANCE ACTIONS FOR

SUBSYSTEM (M) (R&H INPUT)

*PBFA :
PEAK BASE FLYING HOURS ON AN ANNUAL BASIS
PBFH = NACB % MFHACM ®* 12
WHERE:
NACB = NUMBER OF AIRCRAFT PER BASE (INPUT) o
MFHACM=MAXIMUM FLIGHT HOURS EXPECTED PER AIRCRAFT PER MONTH
DURING A PEAK USAGE PERIOD (INPUT) ;
12 = NUMBER OF MONTHS PER YEAR

e e - e

Figure B.3 ~ Cost cf spares investment squation {concluded).
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~ B6  COST OF DEPOT SUPPORT INITIAL (CDR1)

CDRI includes the initial investment ccst of the equipment
“peculiar and associated common SE plus the overhaul manuals required
1o supply the depot overhaul/repair sites. The equation for CDRI is
given in Figure B.5.

. The cost of support equipment per depot site (CDSE) is a
-summation over -all peculiar SE required per repair test station (D).
It is computed in terms of the number of depot SE stations (D),
including any common SE associated with that station, the unit
cost of each type of SE, and a Proportion of this unit cost to allow
for ‘manuals, spare parts, and modules. Then, CDSE times the number
of depots provides the total depot SE cost for the system.

é-? COST OF SUPPORT EQUIPMENT INITIAL (CSEl)

CSE! is a nonrecurring cost element which provides for all
initial investment base level SE costs. Included are cost of ‘acquiring
the common and peculiar SE and its associated software needed for
operating, testing, ond repairing the aircraft subsystems of interest
and maintaining its SE. The equations for computing CSEl are given
in Figure B.6. The cost of personnel required to operate and main-
tain the SE is accounted for in the cost of on- and off-equipment
maintenance elements, COM and CSM. The CSEl element ‘is an
aggregate of the five principal cost terms given in the first level
equation in Figure B.6. -

The term CPUSE is the total cost for each type of peculiar
shop SE required per base. It is obtained by multiplying the unit
cost of each by the nymber required. CPUSE includes all cost factors
contributing to the unit cost for each type of peculiar SE unit
required to test LRUs in the shop. These factors would include
both the hardware and software costs. The term CSESM includes
the initial buy of SE spgre modules and spare parts required to
maintain the SE. The terms IH and CSU, respectively, provide for
the cost of any interconnection hardware and/or the cost of any.
software required when existing automatic test equipment {ATE)
are used rather than a new SE design. OBSEC accounts for all
other base level SE costs including commonshop SE. (BCA), peculiar
shop SE not directly related to testing LRUs (BPA), and any peculiar

- ‘and.common SE required on the flighthhe (FLA). .

The equations in Figure B.6 are used fﬁgr computing values
for these terms when they are not single valued inputs. The equations
are self-explanoiory with the exception of how the number of test
stations (NSER{J)) were obtained. NSER(J) equals the next highest
integer value of A(J), the utilization rate of each SE test station (J)
necessaryto-accommodate a peak load per base. A(J) is obtained
by first multiplying the peak base flyihg hours (PBFH) by .the total

- demand time (TSDEM(J)) plus down time (TSDOT(J)) per flight-hour
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®CDRI
COST OF DEPOT SUPPORT INVESTMENT (ALT. INPUT VE43,73s80)
CDRI.= (ND)®(CDSE) B '
WHERE : . ' .
- ND = NUMBER OF DEPOTS (INPUT) .
CDSE= COST OF SUPPORT EQUIPMENT PEFR DEPOT SITE

®CDSE . '
COST OF SUPPORT EQUIPMENT PER DEPOT SITE (ALT.INPUT VS5-9,41-48)
CDSE = SUM(D) (NDSER(D) ® UCDSE(D) * (1+KSED)) .
- WHERE: o :
NUMBER OF DEPOT SUPPORT EQUIPMENT (D) REQUIRED (INPUT)
UNIT COST OF DEPOT SUPPORT EQUIPMENT(D) (INPUT)
PROPORTION OF DEPOT SE UNIT COST USED AS ESTIMATE OF
INITIAL SPARING LEVEL FOR MODULES AND PARTS PLUS OVERHAUL
MAINTENANCE MANUALS DEVELOPHENT AND PROCUREMENT

. NDSER
UCDSE
K3ED

LU T

e}

B.5 — Cost of depot support investment eguation,
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- #CSEL . . R S S L :
“COST OF -BASE LEVEL SUPPORT EQUIPMENT ‘INVESTMENT (ALT.INPUT VE-U4,17-24)
~ C3EI =.5UM(J) (NB® (CPUSE (J)+CSESM(J)+IH(J))+CSU(J)) +NB # OBSEC
: WHERE: . . R B :
NB = NUMBER: OF ‘BASES (INPUT) - T - B
CPUSE = COST PER TYPE .OF -PECULIAR SUPPORT EQUIPMENT AT EACH BASE
CSESM = COST OF INITIAL SUPPORT EQUIPMENT SPARE MODULES AND
SPARE PARTS FOR REPAIR OF SHOP SUPPORT EQUIPMENT AT
BASE LEVEL . : o :
COST.OF INTERCONNECTING HARDWARE TO UTILIZE EXISTING

IH =
AUTOMATIC EQUIPMENT (J) TO TEST NEW SUBSYSTEMS OR LRUS
CSU . = COST OF SOFTWARE TO UTILIZE EXISTING AUTOMATIC TEST
_ EQUIPMENT FOR THE SYSTEM (INPUT) - »
OBSEC = OTHER BASE LEVEL SUPPORT EQUIPMENT COSTS
SCPUSE - B o ] )

CPUSE(J)=(NSER(J) ® UCSE(J))
WHERE:
NSER
UCSE

COST PER TYPE OF PECULIAR SUPPORT EQUIPMENT(J) (ALT. INFUT VJ-1,41-48)

NUMBEER OF PECULIAR SUPPORT EQUIPMENT AT EACH BASE
UNJT COST OF PECULIAR SUPPORT EQUIPMENT (INPUT)

#CSESM -
COST OF INITIAL SUPPORT EQUIPMENT SPARE MODULES AND SPARE PARTS FOR
REPAIR OF SHCP SUPPORT EQUIPMENT AT BASE LEVEL (ALT.INPUT VJ-i, 48-56)
CSESM(J) = KSE(J) * NSER(J) % UCSE(J)

KSE* = PROPORTION OF SUPPORT EQUIPMENT UNIT COST USED AS ESTIMATE
TO SATISFY INITIAL SPARING LEVEL REQUIREMENTS FOR MODULES
AND  PARTS (INPUT) '

NSER = HUMBER .OF PECULIAR SUPPORT EQUIPMENT REQUIRED AT EACH BASE

UCSE = -UNIT COST OF PECULIAR SUPPORT EQUIPMENT (INPUT)

*1H L SR . »
COST OF INTERCONNECTION HARDWARE TO UTILIZE EXISTING AUTOMATIC TEST
EQUIPMENT (J) TO TEST NEW SUBSYSTEM/LRUS (ALT. INPUT Vi-1,57-64)
IH(J)= KIH(J)®NSER(J)®UCSE(J) ’
WHERE: ’ o
KIH =PROPORTION OF SUPPORT EQUIPMENT UNIT COST USED TO ES iMATE
PROCUREMENT .COST FOR INTERFACE HARDWARE (INPUT) = -
NSER =NUMBER OF PECULIAR SUPPORT.EQUIPMENT REQUIRED AT EACH BASE
UCSE =UNIT COST OF PECULIAR SUPPORT EQUIPMENT (INPUT)

Figuro B.6 — Cost of base level support equipment investment equation.
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"OBSEC . - o ‘ L o
OTHER BASE LEVEL SUPPORT EQUIPMENT COSTS (ALT.INPUT VI-8,49-56)
OBSEC = BCA + BPA + FLA : T

WHERE: -~ .. . e ,
BCA-= TOTAL COST OF ADDITIONAL ITEMS OF COMMON BASE SHOP SUPPORT
EQUIPMENT PER BASE REQUIRED FOR THE SYSTEM (INPUT) -

BPA = TOTAL COST OF PECULIAR BASE SHOP SUPPORT EQUIPMENT PER BASE
REQUIRED FOR THE SYSTEM WHICH IS NOT DIRECTLY RELATED To .
REPAIR OF -SPECIFIC LRUS OR WHEN THE QUANTITY REQUIRED IS
INDEPENDENT OF THE ANTICIPATED WORKLOAD (SUCH AS: OVERHEAD
CRANES AND SHOP FIXTURES) (INPUT) o

FLA = TOTAL €OS™ OF PEC. .1%R FLIGHT LINE SUPPORT EQUIPMENT AND
ADDITIONAL ITEMS Cu, 10N FLIGHT LINE SUPPORT EQUIPMENT PER
BASE REQUIRED FOR T..E SYSTEM (INPUT) - : -

“*NSER | ’ '
NUMBER OF PECULIAR SUPPORT EQUIPMENT REQUIRED AT EACH BASE;
NEXT HIGHEST INTEGER VALUE OF A(J) THE UTILIZATION KATE OF THE
SUPPORT EQUIPMENT ' ,

®A(J) B
UTILIZATION RATE, A{{UMULATED PROPORTIONAL REQUIREMENTS FOR SUPPORT
"EQUIPMENT ITEM (J) {(4E.,NSER(J) = NEXT HIGHEST INTEGER FROM A (J)
VALUE) , -

A(J) = ((PRE .AAOH) ® (TSDEM(J) + TSDOTJ))

WHERE:

PBFH = PEAK BASE FLYING HOURS

AROH = AVAILABLE ANNUAL OPERATING HOURS (INPUT)
~TSDEM=-TEST-STATION(J) DEMAND TIME PER FLIGHT HOUR
_TSDOT = TEST STATION(J) DOWN TIME FOR REPAIR PER FLIGHT HOUR

*PBFH

PEAK BASE FLYING HOURS ON AN ANNUAL BASIS

PBRH = NACB % MFHACM ® 12 :

WHERE : ,

NACB = NUMBER OF AIRCRAFT PER BASE (INPUT)

MFHACM=MAXIMUM FLIGHT HOURS EXPECTED PER AIRCRAFT PER MONTH
DURING A PEAK USAGE PERIOD (INPUT)

12 = NUMBER OF MONTHS PER YEAR

*TSDOT
TEST STATION(J) DOWN TIME FOR REPAIR PER FLIGHT HOUR
TSDOT(J Y 2 SﬂH(TJ(FTS(I,J)'TTS(IEJ) + PTD{I,DJ*TTD(I,J)/MFHBMA(M)

WHERE:

PTS = PROBABILITY OF TEST STATION(J) REQUIRING REPAIR ACTION
PTD = PROBABILITY OF TEST DRAWER REQUIRING REPAIR ACTION
TITS = TEST STATION(J) REPAIR TIME FOR LRU(I) :
TTD = TEST DRAWER REPAIR TIME FOR LRU(I)

MFHBMA=MEAN FLIGHT HOURS BETWEEN MAINTENANCE ACTION PER
SUBSYSTEM(M)

Figure B.6 — Cost of base level support equipment investment equation (continued).
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'iTSDEH S : : 4
* TEST'STATION(J) DEHAND TIME. PER FLIGHT HOUR
TSDEH&%%E§UH(I)(KTR(J)‘FH(I)‘TH(I)*FK(I)‘TK(I)*FH(I)'TN(I))fHFHBHA(H)
) =PRCBABILITY OF SHOP BENCH CHECK ‘& REPAIR OF LRU(I) B
FK(I)f-ggﬂsgﬁ%L§TY OF "SHOP -CANNOT DUFLICATE DISCREPANCY (CND)
S LRU(I ;
PN(1) =PROBABILITY OF LRU(I) ENTERING SHDP EEING SENT TO THE
** DEPOT FCR REPAIR
TW(I) =TASK TIME FOR SHOP BENCH CHECK &REPAIR OF LRU(I)
TK(I) -T?SK TIH% FOR SHOP CANNOT DUPLICATE DISCREPANCY (CND)
CF . LRU(I N
TN(I) =TASK TIME TO DETERMINE IF LRU(I) WILL BE SENT TO THE DEPOT
. FOR REPAIR
- MFHBMA= MEAN FLIGHT HOURS BETWEEN MAINTENANCE ACTIOW FOR
SUBSYSTEM(M)
KTR(J)= PROPORTION OF SHOP MEAN TIME TD REPAIR OF THE LRUS THAT
REQUIRES THE TEST STATIDH(J) TO BE USED

" Figure B.6 -- Cost of basa level ‘mppart equipment investment equation (concluded).




of that test station. Then, division by the available annual operating
hours allocated to the work center utilizing that station will give
the usage rate. The TSDEM and TSDOT values are obtained from
the R&M Model [4,5] portion of RMCM whereby the actual SE usage
and maintenance requirements are computed. The equations used

by the R&M Model are also given in Figure B.6 as lower level
“equations. :

B.8 COST OF SOFTWARE ACQUISITION (CSWI)

The CSWI element is determined from cost estimating relationships
for determining the software development personnel costs (SWPC).
and associated computer operation cost (COC). These equations
are provided in Figure B.7.

SWPC is computed by determining the number of man-months
(NMM) needed to complete the prograrmming based on the type
and the size of the program involved and then multiplying by the
cost per man-month. NMM is determined by specifying the numiber
of man-months needed to complete 1000 words of the type of pro-
gramming required and then multiplying by the expected number
of computer words reauirad,

COC is similarly made dependent upon the programming require-
ments by using NMM as a multiplier. The estimated cornputer hours
required per man-month of program development time is multiplied
by NMM to obtain computer operation time.

B.9  COST OF INITIAL MAINTENANCE MANUALS (CJGI)

This cost element accounts for the initial cost to acquire
technical orders, manuals, and repair instructions to be used by
intermediate and organizational maintenance personnel. Relationships
that were developed to estimate the cost of manuals have Leen
programmed into RMCM.

A large number of cunventional and fully-proceduralized manuals
were evaluated to arrive at the job guide cost (CJGI) equation
shown in Figure B.B. The cost of manuals for q particular subsystem
is considered to be a function of the number of LRUs and SRUs;
the number of maintenance functions to be performed; and, the
related number and type -of pictorials, schemaiics, and graphics
required.

In préparing the CJG equation, it has been assumed that
job guides are comprised of three basic parts: (a) general information,
(b) troubleshooting information, and (c) nontroubleshooting information.
General information cost includes costs of cover sheets, table of
contents, and so forth. This general cost is represented as a fixed
fractional adder (FJG) over and above other sections of the job
guide. Troubleshooting information cost at both flightline and shop
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“#CSWI o
COST OF SOFTWARE ACQUISTION (ALT. INPUT VE-4, 25-32)
CSWI = SWPC + COC - , Lo
WHERE: ~ ° .
SWPC = SOFTWARE DEVELOPMENT PERSONNEL COSTS
COC = COMPUTER OPERATIDH COST

'EHPC
S50FTWARE DEVELOPMENT PERSONHEL COSTS (ALT. INPUT V5-3, 73-80)
SWPC = NMM ® CPMM '
WHERE: )
NMM = NUMBER OF MANMONTHS REQUIRED TO DEVELOP SOFTWARE
CPMM= COST PER MAN MONTH (INPUT)

#COC
COMPUTER OPERATION COST (ALT. INPUT VS-3,57-64)
COC = NCHMM * CCPH * NMM _
_WHERE: - ,
NCHMM = NUMBER OF COMPUTER HOURS PER MAN MONTH (INPUT)
CCPH = COMPUTER COST PER HOUR (INPUT) -
NMM__ = NUMBER OF MAN MONTHS REQUIRED TO DEVELOP SOFTWARE

‘NHH

NUMBER OF MAN MONTHS REQUIRED TO DEVELOP SOFTWARE
(ALT. INPUT V3-3, 33-40)

NMM = NMMKW ® NW/1000

WHERE:

NMMKW .= NUMBER OF MAN MONTHS PER 1000 EDHFUTER WORDS (INPUT)
NW = UWBER OF CGHFUTER HDRDS (INPUT)

Figure B.7 — Cost of seftware scquisition equation.




ERIC

Aruitoxt provided by Eic:

*CIGI , , , . - :
COST OF MAINTENANCE MANUALS INITIAL (ALT. INPUT VE-4, 33-40)
CJGI = (1 + FIG)IBSUM(M) (CFIG(M) + CSJG(M))

WHERE: " , L '

FJG = PROPORTION, AS A FUNCTION OF MAINTENANCE MANUALS OR JOB

: GUIDE TYPE MANUAL, REPRESENTING THE GENERAL MATERIAL FOUND
IN THAT TYPE MANUAL (INPUT) ‘ ' ‘
COST OF FLIGHT LINE MANUALS, MAINTENANCE PORTION, PER
SUBSYSTEM
COST OF SHOP MANUAL, MAINTENANCE PORTION, PER SUBSYSTEM .

CFJG

Cs5JG

#CFJG ' . . )

COST OF FLIGHT LINE MANUALS, HAtNTENAHCE PORTION, PER SUBSYSTEM

(ALT. INPUT VM-1, 33-40) o T

CFJG(M) = NLRU(M) ®*(CTFL+CNFL) + NSRU(MY®(CTFS+CNF3) +-CTFX + CNFX
WHERE: : . )
NLRU = NUMBER OF LRUS PER -SUBSYSTEM(M) CINPUT)

'NSRU = NUMBER OF SRUS PER SUBSYSTEM(M) (INPUT) :
“CTFL = COST OF FLIGHT LINE TROUBLESHOOTING MAINTENANCE PORTION
PER LRU OF EACH MANUAL (INPUT) . . -
CNFL = COST OF FLIGHT LINE NON-TROUBLESHGOTING MAINTENANCE
. PORTION PER LRU OF EACH MANUAL (INPUT)
CTFS = COST OF FLIGHT LINE TROUBLESHOOTING MAINTENANCE PORTION

- PER SRU OF EACH MANUAL (INPUT)
CNFS = COST OF FLIGHT LINE NON-TROUBLESHOOTING MAINTENANCE
PORTION PER SRU OF EACH MANUAL (INPUT)

CTFX = COST OF FLIGHT LINE TROUBLESHOOTING HMAINTENANCE PORTION
] PER SUBSYSTEM OF EACH MANUAL (INPUT)
CNFX = COST OF FLIGHT LINE NON-TROUBLESHOOTING MAINTENANCE PORTION

PER SUBSYSTEM OF EACH MANUAL (INPUT)

8CSIG
COST OF SHOP MANUAL, MAINTENANCE PORTION, PER SUBSYSTEM
(ALT.:IHPUT;VH—1,EU1—MB) .
ESJG(H)EéEfLEU(H)l(CTSL+CHSL) + NSRU(M)®(CTSS+CNSS) + CTSX + CN5X
WHERE:
NUMBER OF LRUS PER SUBSYSTEM(M) (INPUT)
NUMBER OF SRUS. PER SUESYSTEH(M) (INPUT)
COST OF SHOP TROUBLESHOOTING MAINTENANCE PORTION PER
LRU OF EACH MANUAL (INPUT)
COST OF SHOP ,NON-TROUBLESHOOTING MAINTENA:'CE PORTION PER
LRU OF EACH MANUAL (INPUT)
CTS5 = COST OF SHOP TROUBLESHODTING MAINTENANCE PORTICYN PER
SRU OF EACH MANUAL (INPUT) o
CN3SS = COST OF SHop NON-TROUBLESHOOTING MAINTENANCE PORTION PER
SRU OF EACH MANUAL (INPUT)
COST OF SHOP TROUBLESHOOTING MAINTENANCE PORTION PER
SUBSYSTEM OF EACH MANUAL (INPUT)
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CNSX = COST OF SHOP NON-TROUBLESHOOTING MAINTENANCE PORTION PER
___SUBSYSTEM OF EACH MANUAL (INPUT) ) 7 B




levels includes the costs of job gundes for both the fault detection
and the fault isolation steps and is directly proportional to the
number of LRUs on the flightline and LRUs plus SRUs in the shop.
The cost- of nontroubleshooting information at the flightline level
comprises costs of job gu;dcs for scheduled and unscheduled mainte-
nance functions. This cost:is directly proportional to the number

of different nontroubleshooting maintenance functions expected on
the flightline for each subsystem. The replemshménf and upkeep
factors for the mc:nuals are contained in the recurring cost element,
CJG. .

E;ID' COST OF INVENTORY MANAGEMENT INITIAL (CIMI)

The CIMI element accounts for those nitial inve’sﬁmry management
_costs incurred when introdu~ing new ! 1e iter = of supply into the
“Government inventory. This element includes costs of manpower -
and materials necded to manage the procurement of the repair
parts, and to set up control and accountability of these assets.:

A value for CIMI is computed by first determining the number
(NNII) of P coded reparable (PA) and consumable (PP) items procured
that are contained within each LRU(I). This number is then multiplied
by a per item initial management cost constant (IMC). The CiM! .
equation is given in Figure B.9.

B.Il COST OF NEW OR ADDITIONAL ?ACILITIES (CFAI

The CFAIl element provides for the construction, conversion,
or expansion of.the necessary facilities required to house or support
the various services needed by a new weapon system. These services
include those required in- the operation or support of the aircraft,
its subsystems, and SE. The types of facilities included are training,
utilities, real estate, roads, and base maintenance shops. Also
inciuded should be any nonproduction industrial and test facilities,
and equipment required.

The equation for CFAI is provided in.-Figure B.10. However,
this cost element is normally an aggregated value, ,

SCFAI
COST DF NEW OR ADDITIONAL FAEILITIEE (ALT.INPUT VE-4, H49-56)
CFAI = NB & (CFB)

WHERE:

NB = NUMBER OF BASES (INPUT) )
CFB= COST OF MEW FACILITIES FER BASE (INPUT)

, Figure B.10 — Cost of new or additional facilities squation.
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WCIMI -
COST OF INVENTORY MAWAGEMENT INITIAL (ALT. INPUT VE-4, 41-48)
CIMI = (IMC)* SUM(I)(NNII(I)) :
. WHERE: . o : ,
. - IMC = INITIAL MANAGEMENT COST TO INTRODUCE A NEW LINE ITEM OF

SUPPLY (ASSEMBLY OR PIECE-PARTS) INTO THE AIR FORCE
INVENTORY (INPUT)
NNII= NUMBER OF NEW INVENTORY ITEMS WITHIN EACH LRU(I)

INNII .
NUMBER OF NEW INVENTORY ITEMS WITHIN EACH LRUCI)
NNII(I) = 1 + PA(I) + PP(I) v
WHERE : ) .
PA = NUMBER OF NEW "P® CODED REPAIRABLE ASSEMBLIES WITHIN THE .LRU

PP = NUMBER OF NEW "P" CODED CONSUMABLE ITEHS WITHIN THE LRU
Figure B.3 — Cost of inventory management investment equation.
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B.12 COST OF OPERATIONS PERSDNNEL (COP) :

“This cas’r element is one of two thﬁt constitute the recurring
cost of operation (CO) of the system. (The other element is the
cost of fuel (CFL).)The COP element includes the cost of paying
the full complement of aircrews (CAC) needed to man unit aircraft
and the cost of all other operations rm:npcwer (C0OO0). The equation
for COP is given in Figure B.lI.

The first term, CAC, aggregates the annual cost of all aircrew
personnel. The cost per aircrew is obtained by summing the complement
- of crewmembers per aircraft (P), their wages and allowances including
an overhead support cost per person. This value is multiplied by
the number of crews assigned per aircraft (CPA); the number of
aircraft per base (NACB); and, the total number of bases (NB) to
obtain CAC.

The cost of other operations manpower (COO) term includes
a lump sum value for the wages and allowances attributed to the
command staff, security personnel, and other deployed personnel
(not including maintenance personnel or base support personnel such
as base operations personnel and weather personnel). The personnel
~included in ‘the command staff perform such jobs as command, operations
control, planning and scheduling, ‘and flying safety. They include
the combat commander, the squadron cemmander, and their respective
staffs. Security personnel are those needed for unit aircraft security
such as boundary support, entry control, and security alert teams.
Other deployed manpower refers to the cost of paying all other
people assigned to typical deployed units during pedcetime to support
operations (not including maintenance personnel).

*coP
COST OF OPERATIONS FERSONNEL  (ALT. INPUT, VE-1, 33-40)
- COP = CAC + COO
WHERE: . .
CAC= COST OF AIRCREW o N
C00= COST OF OTHER OPERATIONS MANPOWER INCLUDING COMMAND STAFF,
‘ SECURITY, AND OTHER DEPLOYED PERSONNEL (BUT NOT INCLUDING
HAIHTEHAHCL PERSONNEL REQUIREHENTS) CINPUT)

sCAC

COST OF AIRCREW (ALT INPUT VE=1,25-32)
CAC = NB ¥ NACE ® CPA ® SUM(P) (CDA(F) + 03CY)
WHERE:

NB = NUMBER OF BASES (INPUT)

NACB= NUMBER OF AIRCRAFT PER BASE (INFUT)

CPA = NUHEER Qr EBEHS ASSIGNED PER AIRERAFT (INFUT)
) Gws o

‘05CY= OVEL D SUFPQRT GQST PER MAN PER YEAR (INPUT)

"Figurs B.11 — Cost cof oparations personnel squation.




B.13 COST OF FUEL (CFL)

The CFL equation (shown in F igure B.12) provides the operation
and support cost element to compute the annual fuel consumption
cost of the weapon system. The value for this cost element is determined
by multiplying the number of bases supporting the weapon systern,
the annual base fiying hours, and the fuel cost per flight-hour for
that type weapon system. When an aggregated cost for this element
is input,'it should combine the cost of petroleum, oil, and {ubricants
required for peacetime flying operations including allowances for
distribution, storage, and spillage. ' :

*CFL
COST OF FUEL (ALT. INPUT VE-1,41-48)
CFL = NB * ABFH # F(
WHERE :
NB = NUMBER OF BASES (INPUT)
ABFH= ANNUAL BASE FLYING HOURS ' :
FC = FUEL COST PER FLIGHT HOUR (INPUT)
*ABFH
ANNUAL BASE FLYING HOURS
ABFH = NACB % FHACM #* 12
WHERE: -
NACB = NUMBER OF AIRCRAFT PER BASE (INPUT)
FHACM= AVERAGE FLIGHT HOURS PER AIRCRAFT PER MONTH (INPUT)
12 = NUMBER OF MONTHS PER YEAR

Figure B.12 — Cost of fuel equation.

B.f4  COST OF ON-EQUIPMENT MAINTENANCE (COM)

The COM element accounts for the cost of manpower and
material needed to perform the flightline scheduled and unscheduled
on-equipment maintenance of unit aircraft (such as organizationg!
level maintenance). The equations for computing COM are given
in Figure B.13.

The basic equation computes COM by first multiplying the
number of actual maintenance man-hours (MMH) for each AFSC,
skill category and levei (N), required per base (MURF) by a loaded
labor rate and a material cost rate per MMH. The cost over all
AF5Cs (N) then is summed before multiplying by the numker of

- bases (NB). : :

The manpower utilization rate (MURF) is obtaihed by first
multiplying the number of direct flightline MMHs per flight-hour
(FMMH(N,M)) -equired by each AFSC (N) used to maintain specific
subsystems (M) by the annual base flying hour rate (ABFH), and
then dividing by the percentage of those man-hours which would
be devoted to direct ldabor to obtain the actual MMH required per
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*CoH :
COST OF ON EQUIPMENT MAINTENANCE (ALT. INPUT VE-1,49-56)
COM = NB ® SUMCN)(MURF(N) % (LLR(N)+BNR(N)))

WHERE:
HB = NUMBER OF BASES (INPUT)
MURF= LABOR UTILIZATION RATE BY SKILL CATEGORY(N)
HAINTAINING SPECIFIC SUBSYSTEMS FOR FLIGHT LINE TASKS
LLR = LOADED LABOR RATE FOR 3KILL'LEVEL CATEGORY(N) o
BMR = BASE CONSUMABLE MATERIAL CONSUMPTION COST RATE PER MANHOUR
FOR REPAIRING LRUS BY WORKCENTER EMPLOYING AFSC(N) (INPUT)
*MURF

LABOR UTILIZATION RATE BY SXILL CATEGORY(N) MAINTAINING

SPECIFIC SUBSYSTEMS FOR FLIGHT LINE TASKS

MURF(N) = SUM(M)(ABFH * FMMH{N,M))/EFF
WHERE: ,
ABFH= ANNUAL BASE FLYING HOURS o
FMMH= FLIGHT LINE MAINTENANCE MANHOURS PER FLIGHT HOUR FOR THE

AFSC(N) RESPONSIBLE FOR THE MAINTENANCE OF SUBSYSTEM (M)

EFF = PERCENTAGE OF MAKINTENANCE MANHOURS DEVOTED TO DIRECT LABOR

SLLR
LOADED LABOF RATE FOR SKILL LEVEL CATEGORY (N) (ALT.INPUT VN-2,49-5%)
LLR{NY= DLR(N) + ILR(N) +(OS5CY/PMB)

WHERE:

DLR DIRECT LABOR RATE PER MANHOUR .(PER SKILL CATEGORY & LEVEL)

ILR INDIRECT LABOR RATE PER MANHOUR (SUPERVISORS AND

) ADMINISTRATIVE PERSONNEL)(INPUT)
05CY= OVERHEAD SUPPORT COST PER MAN PER YEAR (INPUT) .
PMB = PRODUCTIVE (AVAILABLE) MANHOURS PER MAN PER YEAR AT
EASE LEVEi (INPUT)- —

.11

*ABFH
ABFH = ugcs ) FHACH ¥ 12
auzsz: . N
NACB = NUMBER OF AIRCRAFT PER BASE (INPUT) , ,
FHACM= AVERAGE FLIGHT HOURS PER AIRCRAFT PER MONTH (INPUY)
12 = NUMBER OF MONTHS PER YEAR

*DLR -
DIRECT LABOR RATE PER MANHOUR (PER SKILL CATEGORY AND LEVEL)
(ALT. INPUT VN-2, 41-48) »
DLR(N) = KM(N) ®(CMPS(N) + OPF(N))
WHERE: , 3
KM = PROPORTION OF DIRECT LABOR MANHOURS DEVOTED TO TASKS VS.
0JT; KM(N)=1 FOR ALL AFSCS OTHER THAN 1 OR 3 LEVEL AND
,KM(N)20.5 FOR ALL 1 OR 3 LEVEL AFSC (IKPUT) -
CMPS= COST OF MILITARY PERSONNEL SERVICES PER HOUR (INPUT)
OPF = OTHER PERSCNNEL COST FACTORS PER MANHOUR FOR SKILL CATEGORY
(N) NOT PROVIDED ¥OR IN CMPS (INPUT)

Figura B.12 — Cost of on-equipment maintenarce equation,
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#FHHH

FLIGHT LINE DIRECY MAINTENANCE WANHOURS PER FLIGHT HOUR FOR AFSC (N)

RESI'ONSIBLE FOR THE HAINTENANCE OF SUBSYSTEN (H) (R+N OUTPUT)

FHﬁH(N;H)=((PSE(H)iTMHHHA(H)H(PT(H):TT(H)tHT(H))+(F’END(H)$TEND(E)i
HCCH) ) #(PRUM)STRON)#HR(K) )+ (PH(K) #TH (M) #HN (X))
*(PUR(H)$TUR(H)iHUR(ﬁ))*(PUH(H):TUH(H)#HUH(H)))JHFHBHﬁ(H,I)

PSE = PROBARILITY OF SETTING UP SUPPORT EQUIPHENT (SE) ON THE
FLIGHT LINE 70 ACCONPLISH REPAIR OF THE SUBSYSTEN

PT = PROBABILITY THAT A GIVEN MALFUNCTION WILL RESULT IN &
TROUBLESHOOTING ACTION

PCND= PROBABILITY THAT A GIVEN MALFUNCTION WILL RESULT IN A
CND AT THE FLIGHT LINE

PR = PROBABILITY THAT A GIVEN TROUBLESHOOT OPERATION WILL
RESULT IN A REMOVAL OF AN LRU :

FUR = PROBABILITY THAT A GIVEN TROUBLESHOOT OPERATION WILL
RESULT IN A REMOVAL OF AN LRU AND THE REPAIR VERIFIED

PH = PROBABILITY THAT A GIVEN TROUBLESHOOT OPERATION WILL
RESULT IN AN ON-AIRCRAFT REPAIR

PUN = PROBABILITY THAT A GIVEN TROUBLESHOOT OFPERATION WiLL
RESULT IN AN ON- AIRCRAFT REFAIR AND THE REPAIR 1§
VERIFIED FOR THE SUBSYSTEM

TA = AVERAGE TINE REQUIRED TO SET UP SUPPORT EQUIPHENT

TT = AVERAGE TINE REQUIRED TO TROUBLESHOOT THE SUBSYSTEM

TCND= AVERAGE TTNE REQUIRED T\ DETERNINE THAT A CND

CONDITION EXISTS
TR = AVERAGE TINE REQUIRED TO RENOVE AND REPLACE ONE OR MORE
OF THE LRUS OF THE SUBSYSTEM FROM THE &' CRAFT
AVERAGE TIME REQUIRED TO VERIFY SURSYSTEM OPERATION
FOLLOWING A RENOVAL AND REPLACEHENT
AVERAGE TINE REQUIRED TO REPAIR THE SUBSYSTEM ON THE
AIRCRAFT ; !
AVERAGE TIME REQUIRED TO VERIFY SUBSYSTEH OFERATION
FOLLOWING AN ON-EGUIPHENT REPAIK
NUMBER OF HUMAN RESOURCES (AFSC) REQUIRED 70 SET UF SE
NUMEER OF HUMAN RESOURCES REQUIRED FOK SUBRSYSTEM
TROUELESHOOTING
NUMBER OF HUHAN RESOURCES REQUIKED TO LETERMINE THAT A
CNI' CONDITION EXISTS
NUMBER OF HUMAN RESOURCES REQUIKEL TO REMOVE ANL REFLACE
LRUS FROM THE AIRCKAFT ON THE FLIGHT LINE
NUNBER OF HYMAN RESOURCES REQUIRED TO VERIFY SUBSYSTEM
OPERATION FOLLOWING A REMOVE AND REPLACE OPERATION
KW = NUMBER OF HUNAN RESOURCES REQUIRED TO REPAIR THE
SUESYSTEM ON THE AIRCRAFT
HUN = NUKBER OF HUMAN RESOURCES REQUIREL TG VERITY SUBSYSTEM
OFERATION FOLLOWING AN DN-EQUIPMENT REFAIR
HFHEHA= MEAN FLIGHT HOURS BETWEEN MAINTENANCE ACTIONS FOR
SUBSYSTEH (M)

TUR

TH

TUM

LI

HA
HT

L I U]

e
L ]
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HVR

Figure B.13 — Cost of on-equipmeant maintenance equation (concluded),
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flight-hour. Values for the FMMH(N,M) term are obtained from

the R&M Model portion of the RMCM which uses the equation

given in Figure B.13. This model computes the number of manhours

of each AFSC (N) required to maintain each subsystem (M) by summing
across all required tasks.

The loaded labor rate per man-hour include three terms: (a) a
direct labor rate (DLR) which accounts for the wages, aliowances,
and benefits of the direct |abor work force; (b) cn indirect labor
rate (ILR) which accounts for the supervisors and cuiministrative
personnel used to directly support the direct labor (DL) work force;
and (c) an overnead support cost rate which provides for such factors
as medical support, base operation support, vehicular and base mainte-
nance, and hospitalization. These overhead support cost rate factors
are embodied in the term OSCY which is an annual cost per man
and must be divided by the productive (available) man-hours per
men per year to obtain a man-hour cost rate [10].

The direct labor rate {DLR) term includes an empirical factor
(KM(N)) to reduce the cast per kour rate for DL of selected
skill levels (N). This factor avoids double counting by not allowing
the proportion of DL man-hoursdevoted to on-job Trﬁlmng OJT to
be charged against the tasks. (Note that the COJT term in ihe
cost of maintenance personnel training element (CPT) must have
a cost value assigned for those AFSCs (N) whose KM(N) value is
less than unitv.)

B.I5 COST OF INTERMEDIATE SHOP MAINTENANCE (CSM)

The CSM element accounts for the cost of manpower and
rﬁaferial needed fcx pérform ini‘ermediate shap mﬁimenﬂnce The

from thé Glrcrah. and qlsc: the repcﬂrs of the test sfcrhc:ns used
to test those LRUs. The equations for computing CSM are QIVEﬁ
in Figure B.l4.

The same basic equation formats used for computing all of
the factors contained in the cest of on-equipment mcintenance
(the COM element) is used for this cost element with one exception.
The terms are redesighafed when necessary (such that the labor
vtilization rate is designated MURS(N)). The maintenance man-hour
value for MURS(N) is obtained by dividing the percentage of direct
labor man-hours (EFF) expected per man into the product of the
shop niaintenance man-hours expended by an AFSC(N) per flight-hour
per LRU(I), SMMH(N,!), and the number of flight-hours. The values
for SMMH(N,I) are obtained from the R&M Model portion of the
RMCM using the equation given in Figure B.l4.

The cost rates per AFSC and skill level (N) are the same
as those used in the COM equations.



#C5M
COST CF INTERMEDIATE SHOP MAINTENANCE (ALT. INPUT VE-1, 57-64)
C5M = NB # SUM(N) (MURS(N)®(LLR(N) + BMR(N)))
WHERE :
NE = NUMBER OF BASES (INPUT)
MURS= LABOR UTILIZATION RATE BY SKILL CATEGORY MAINTAINING
SPECIFIC GROUP OF LRUS FOR SHOP TASKS

. LLR = LOADED LABOR RATE FOR SKILL LEVEL CATEGORY (N) )
" BMR = BASE CONSUMABLE MATERIAL CONSUMPTION COST RATE FOR
REPATRING LRUS BY WORKCENTER EMPLOYING AFSC(N) (INPUT)
. *MURS

LABOR UTILIZATION RATE BY SKILL CATEGORY MAINTAINING SPECIFIC
GROUP OF LRUS FOR SHOP TASKS
MURS(N) = SUM(I) (ABFH * SMMH(N, 1)) /EFF
WHERE:
ABFH= ANNUAL BASE FLYING HOURS
SMMH= SHOP MAINTENANCE MANHOURS PER FLIGHT HOUR FOR THE AFSC
LEVEL (N) RESPONSIBLE FOR THE MAINTENANCE OF LRU (1)
EFF = PERCENTAGE OF MAINTENANCE MANHOURS DEVOTED TO DIRECT LABOR

®LLR
LOADED LABOR RATE FOR SKILL LEVEL CATEGORY (N) (ALT.INPUT YN-2,49-56)
LLR(N)= DLR(N) + ILR(N) +(D5CY/PMB)
WHERE:
DLR = DIRECT LABOR RATE PER MANHOUR (PER SKILL CATEGORY & LEVEL)
ILR INDIRECT LABOR RATE PER MANHOUR (SUPERVISORS AND

ADMINISTRATIVE PERSONNEL) (INPUT)

0SCY= OVERHEAD SUPPORT COST PER MAN PER YEAR (INPUT)
PMB = FRODUCTIVE (AVAILABLE) MANHOURS PER MAN PER YEAR AT
BASE LEVEL (INPUT)
*ABFH

ANNUAL BASE FLYING HOURS
ABFH = NACB ® FHACM # 12
WHERE:
NACB = NUMBER OF AIRCRAFT PER BASE (INPUT)
FHACM= AVERAGE FLIGHT HOURS PER AIRCRAFT PER MONTH (INPUT)
12 = NUMBER OF MONTHS PER YEAR

#DLR
DIRECT LABOR RATE PER HMANHOUR (PER SKILL CATEGORY AND LEVEL)
(ALT. INPUT VN=2, 41-48)

DLR(N) = KM(N) ®(CMPS(N) + OPF(N))

WHERE:

KM = PROPORTION OF DIRECT LABCR MANHOURS DEVOTED TO TASKS Vs,
0JT; KM(N)=1 FOR ALL AFSCS OTHER THAWN 1 OR 3 LEVEL AND
KM(N)=0.5 FOR ALL 1 OR 3 LEVEL AFSC (INPUT)

COST OF MILITARY PERSONNEL SERVICES PER HOUR (INPUT)
OTHER PERSONNEL COST FACTORS PER MANHOUR FOR SKILL CATEGORY
(N) NOT PROVIDED FOR IN CMPS (INPUT)

CMP3
OFF

Figure B.14 —Cost of intermediate shop maintenance equation,
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SHOP DIRECT MAINTENANCE MANHOURS PER FLIGHT HOUR FOR THE AFSC LEVEL
(N) RESPONSIBRLE FOR THE MAINTAINANCE OF LRU (I) (R&M OUTPUT)
SHMH(N, I)=H{®) ((PW{I)®TW(I)®HW{I))+(PK(I)*TK(1)®HK(I))
+(PN(I)*TH(I)BHN(I) )+ (PTD(I}#TTD(I)®HTL(I))

R *(PIS(I)'TTS(I)'ﬁTS(I)))!HFHEHA(H.T)

WHERE: ~

H(M)= THE RATIO BETWEEN THE NUMBER OF LRUS TESTED IN THE 5HOP
AND THE FLIGHT LINE REMOVAL ACTIONS FOR SUBSYSTEM (M)
PROBABILITY OF SHOP BENCH CHECK AND REPAIR OF LRU(I;
PROBABILITY OF SHOP RETEST CK OF LRU(I)
PROBABILITY OF LRU(I) ENTERING SHOP BEING SENT TO THE
DEPOT FOR REPAIR

o
|
"

]
-
W

PTD= PROBABILITY OF TEST DRAWER(J) REQUIRING REPAIR ACTION
PTS= PROBABILITY OF TEST STATION(J) REQUIRING REPAIR ACTION
TW = TASK TIME FOR SHOP BENCH CHECK AND REPAIR OF LRU(I).
TK = TASK TIME SOR SHOP RETEST OK OF LRU(I) )

TN = TASK TIME TO DETERMINE IF LRU(I) WILL BE SENT TO THE

DEPOT FOR REFAIR (NRT3)
TEST DRAWER REPAIR TIME FOR LRU(I)
TEST STATION(J) REPAIR TIME FOR LRU(I)
NUMBER OF HUMAN RESOURCES (AFSC) REQUIRED TO PERFORM BENCH
CHECK AND REPAIR OF THE (I)TH LRU OF A GIVEN SUBSYSTEM
. NUMBER OF HUMAN RESOURCES REQUIRED TO DETERMINE THAT h
SHOP CND CONDITION EXISTS WITH RESPECT TO THE (I)TH LRU
OF A GIVEN SUBSYSTEM
NUMBER OF HUMAN RESOURCES KEQUIRED TO DETERMINE THAT A
NRTS ACTION EXISTS WITH RESPECT TO THE (I)TH LRU OF &
GIVEN SUBSYSTEM
HTD= NUMBEP OF HUMAN RESOURCES (AFSC) REQUIRED TO PERFORM REPAIR
ACTIONS ON THE TEST DRAWER
HTS= NUMBER OF HUMAN RESOURCES (AFSC) REQUIRED TO PERFORM REPAIR
ACTIONS ON THE TEST STATION(J! .
MFHBMA= MEAN FLIGHT HOURS BETWEEN MAINTENANCE ACTIONS FOR
SUBSYSTEM (M)

€T -
E o R |
w o
(17 1]

e
>
iy

HN

Figure 3.14 — Cost of intermediate shop maintenance equsion (concluded).
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B.16 COST OF MAINTENANCE PERSONNEL TRAINING (CPT)

The CPT element accounts for the cost of training the initiai
work force of organizational and intermediate level maintenance
personne! as weli as fhe nnnunl cost of tralmng thelr r;plﬂCEFﬂEﬁfS;
the first yec:r, ‘attrition of perscﬁﬁel durlng the first }'EGT is allowed.
The equations for computing CPT are given in Figure B.IS.

The basic equation compuies CPT on an annual basis by first
multiplying the -~umber of AFSCs required per base MU(N) by the
terms (1/PIJi® + TRS(N)) and then by the cost of training by each
skill category and level (TCS(N) before summing over N and finally
multiplying by the number of bases (NB). The term |/PIUP amortizes
the training cost of the initiul manning level over the life of the
system (PIUP)., The term TRS(N) is the loss rate per year for each
personnel category (N).

Manpower utilization (MU(N)) is the average number of AFSCs
of skill category and level (N) required at each base. MU(N) is
obtained by adding the labor utilization rates in terms of man-hours
required by any specific AFSC(N) for the flightline (MURF) and
the intermediate shop (MURS) tasks and dividing the result by the
number of pmductlve (available) man-hours per man per year (PMB).
For example, PMB = 40 man-hours/work-week x 48 work-weeks/year
= 1920 hours/mar: year. The labor utilization rates are the total
mankours required “: :ach AFSC(N) to maintain specific subsystem
(M). These maintenance man-hoursrequired to perform the flightline
and shop tasks (MURF and MURS) are obtained from the equations
used to compute these same terms for the cost of on-equipment
(COM) and cost of shop maintenance (CSM) elements, respectively.

The cost of training (TCS) an airman for a specific job category
to the 3-skill level is the cost of technical training school (CTTS)
for that AFSC. CTTS is computed as the course length in weeks
(NWK) multiplied by the average cost per graduate per week (ACG)
plus the capital investment cost (CIC) per AFSC per week. This
value is then added to the costs per man for pretechnical training
school pay and allowance (PTT), the cost of type four training (CC)T)
and the acquisition cost (CACQ) per man which includes initial .
travel, clothing issue, and basic training. These dcn‘o are maintained
by the Air Training Commend.

The cost of upgrading a 3-skill level AFSC to a 5-skill level
is obtained by adding to the CTTS the cost of on-the-job training
(COJT) per person by AFSC. The COJT cost factor input values
must account for all nonproductive wages earned by each AFSC
while undergoing on-the-job training. Emplrncol values for training
costs can be obtained from Table 29 in AFHRI173-10 after adjusting
for TTS and the percentdge of nonproduction time while in OJT
(KM(N) factor). The airman's productive time has already been accounted
for in the cost of on- and off-equipment elements by reducing that
individual's wages by the factor KM(N). 153
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#CPT
COST OF MAINTEMANCE PERSONNEL TRAINING  (ALT. INPUT VE-1, 65-72)
CPT = NB ® SUM(N)((1/PIUP + TRS(N)) ® MU(N) ® TCS(N))

WHERE :

NB = NUMBER OF BASES (INPUT)

TRS= ANNUAL TURNOVER RATE OF AIRMAN IN EACH SKILL CATEGORY

_ AND LEVEL (INPUT)

MU = MANPOWER UTILIZATION BY AFSC (N)

TCS= COST OF TRAINING AN AIRMAN FOR EACH SKILL CATEGORY & LEVEL
PIUP= PLANNED INVENTORY USAGE PERIOD (INPUT)

My

MANPOWER UTILIZATION BY AFSC (N)
HU(K) = (MURF(N) + MURS(N))/PMB
WHERE:
MURF= LAROR UTILIZATION RATE BY SKILL CATEGORY (N)
MAINTAINING SPECIFIC SUBSYSTEMS FOR FLIGHT LINE TASKS
MURS= LABOR UTILIZATION RATE BY SKILL TATEGORY MAINTAINING
SPECIFIC GROUP OF LRUS FOR SHOP TaSKS
PROCUCTIVE MANHOURS PER MAN PER YEAR AT BASE LEVEL
(INPUD)

FMB

®TCS
COST OF TRAINING AN AIRMAN FOR EACH SKILL CATEGORY AND LEVEL
TCS(N) = CTIS(N) + COJT(N). - (ALT.INPUT VN-1,65-72)

WHERE : o .
CTTS= COST GF TECHNICAL TRAINING SCHOOL PER MAN BY AFSC TO
3 LEVEL
COJT= COST OF ON=THE-JOB TRAINING PER MAN BY AFSC TO 5 LEVEL
INCLUDING NON=P2GCTIVE WAGES BASED ON A FACTOR OF

(1-KM(N)) (INPUT}

*MURF
LABOR UTILIZATION RATE BY SKILL CATEGORY(N) MAINTAINING
SPECIFIC SUBSYSTEMS FOR FLIGHT LINE TASKS

_ MURF(N) = SUM(M)(ABFH #® FMMH{li , M) ) /EFF

WHERE:

ABFH= ANNUAL BASE FLYING HOURS

FMMH= FLIGHT LINE MAINTENANCE MANHOURS PER FLIGHT HOUR FOR THE
AFSC(N) RESPONSIBLE FOR THE MAINTENANCE OF SUBSYSTEM (M)

EFF = PERCENTAGE OF MAINTENANCE HANHOURS DEVOTED TO DIRECT LABOR

#MURS - :
LABOR UTILIZATION RATE BY SKILL CATEGORY MAINTAINING SPECIFIC
GROUP OF LRUS FOR SHOP TASKS
MURS(N) = SUM(I) (ABFH # SMMH(N,I))/EFF
WHERE: ‘
ABFH= ANNUAL BASE FLYING HOURS
SMMH= SHOP MAINTENANCE MANHOURS PER FLIGHT HOUR FOR TKE AFSC
LEVEL (N) RESPONSIBLE FOR THE MAINTENANCE OF LRU (I) o
EFF = PERCENTAGE OF MAINTENANCE MANHOURS DEVOTED TO DIRECT LABOR

Figure B.16 — Cost of maintenance personnel training equatica.
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¥CTTS
COST OF TECHNICAL TRAINING SCHOOL PER MAN BY AFSC TO 3 LEVEL
CTTS(N)= NWK(N)®(ACG(N)+CIC(N)) + PTT(N) + COT(N) + CACQ
(ALT.INPUT VN-1,49-56)
WHERE: :
NWK= COURSE LENGTH IN WEEKS (INPUT)
ACG= AVERAGE COST PER GRADUATE (N) PER WEEK (INPUT)
CIC= CAPITAL INVESTMENT COST PRORATED BY AFSC (N) PER WEEK (INPUT
PTT= PRE TECHNICAL TRAINING SCHOOL PAY AND ALLOWANCE
, PER MAN (INPUT)
COT= COST OF TYPE 4 AND OTHER TRAINING , NOT INCLUDED IN ACG,
PER MAN (INPUT) )
CACQ=ACQUISITION COST PER MAN WHICH INCLUDES RECRUITING, INITIAL
TRAVEL, INITIAL CLOTHING ISSUE, AND TRAINING AT MILITARY

®ABFH :
ANNUAL BASE FLYING HOURS
ABFH = NACB ® FHACHM ® 12

WHERE: T T

MACB = NUMBER OF AIRCRAFT PER BASE (INPUT)

FHACM= AVERAGE FLIGHT HOURS PER AIRCRAFT PER MONTH (INPUT)

12 = NUMBER "OF MONTHS PER YEAR

#SMMH

SHOP DIRECT MAINTENANCE MANHOURS PER FLIGHT HOUR FOR THE AFSC LEVEL

(N) RESPONSIBLE FOR THE MAINTAINANCE OF LRU (I) (R&M OUTPUT)

SMMH (N, I)=H (M) ((PW{I)®TW(I)¥HW(I))+(PK(I)*TK(I)*HL (1))
+(PNCI)®TN(I)®HIi(I))+(PTD(I)*TTD(I)*HTD(I))
+(PTS(I)*TTS(I)®HTS(I)))/MFHBMA(M,T)

WHERE: :
H(M)= THE RATIO BETWEEN THE NUMBER OF LRUS TESTED IN THE SHOP
AND THE FLIGHT LINE REMOVAL ACTIONS FOR SUBSYSTEM (M)
PW = PROBABILITY OF SHOP BENCH CHECK AND REPAIR OF LRU(I)
PK = PROBABILITY OF SHOP RETEST OK OF LRU(I)
PN = PROBABILITY OF LRU(I) ENTERING SHOP BEING SENT TO THE
DEPOT FOR REPAIR

PTD= PROBABILITY OF TEST DRAWER(J) REQUIRING REPAIR ACTION

PTS= PROBABILITY OF TEST STATION(J) REQUIRING REPAIR ACTION

TW = TASK TIME FOR SHOP BENCH CHECK AND REPAIR OF LRU(I)

TK = TASK TIME SOR SHOP RETEST OK OF LRU(I)
TR = TASK TIME TO DETERMINE IF LRU(I) WILL BE SENT TO THE
DEPOT FOR REPAIR (NRTS) )
TTD= TEST DRAWER REPAIR TIME FOR LRU(I)
IT 3T STATION{J) REPALR TIME FOR LRU(I)
HW = NUMBER OF HUMAN RESOURCES (AFSC) REQUIRED TO PERFORM BEMCH
. CHECK AND REPAIR OF THE (I)TH LRU OF A GIVEN SUBSYSTEM
HK = NUMBER OF HUMAN RESOURCES REQUIRED TO DETERMINE THAT A

SHOP <ND CONDITION EXISTS WITH RESPECT TO THE (I)TH LRU
OF » GIVEN SUBSYSTEM ,
HN = NUMBER OF HUMAN RESOURCES REQUIRED TO DETERMINE: THAT A
NRTS ACTICN EXISTS WITH RESPECT TO THE (I)TH LRU OF A
GIVEN SUBSYSTEM
HTD= NUMBER OF HUMAN RESOURCES (AFSC) REQUIRED TO PERFORM REPAIR
ACTIONS ON THE TEST DRAWER ) o
HTS= NUMBER OF HUMAN RESOURCES (AFSC) REQUIRED TO PERFORM REPAIR
ACTIONS ON THE TEST STATION(J) )
MFHBMA= MEAN FLIGHT HOURS BETWEEN MAINTENANCE ACTIONS : R
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“FNMH

FLIGHT LINE DIRECT NAINTENANCE NANHOURS PER FLIGHT HOUR FOR AFSC (N)

RESPONSIBLE FOR THE MAINTENANCE OF SUBSYSTEM (N) (R+M OUTPUT)

FHNH(N, M) =(CPSE(H)TACN) SHACN) )+ (PT(M)ATT(N)SHT(H) )+ (PCND(N)*TCND(N) ¢
HC(M) )+ (PRCH)STR(M)*HR (M) )+ (PH (M) $T*(N) tHN(N))
+(P?R(H)$IUR(H)1HUR(H))+(FUH(H):TUH(H):HUHlH)))/HFHBHA(H I

UHERE : .
PSE = PROBABILITY OF SETTING UP SUPPORT EQUIPMENT {(SE) ON THE
FLIGHT LINE TO ACCONPLISH REPAIR OF THE SUBSYSTEM
PT = PROBABILITY THAT A GIVEN NALFUNCTION WILL RESULT IN A
TROUBLESHOOTING ACTION h
PCND= PROBABILITY THAT A GIVEN MALFUNCTION WILL RESULT IN A
CND AT THE FLIGHT LINE
PR = PROBABILITY THAT A GIVEN TROUBLESHOOT OPERATION WILL
RESULT IN A REMOVAL OF AN LRU
PROBABILITY THAT A GIVEN TROUBLESHOOT OPERATION HILL
RESULT'IN A RENOVAL OF AN LRU AND THE REPAIR VERIFIZD
PH = PROBABILITY THAT A GIVEN TROUBLESHOOT OPERATION WILL
RESULT IN AN ON-AIRCRAFT REPAIR

PUK = PROBABILITY THAT A GIVEN TROUBLESHOOT OPERATION WILL
RESULT IN AN ON- AIRCRAFT REPAIR AND THE REPAIR IS
VERIFIED FOR THE SUBSYSTEM

PVR

TA = AVERAGE TINE REQUIRED TO SET UP SUPPORT EQUIPNENT
TT = AVERAGE TINE REQUIRED TO TROUBLESHOOT THE SUBSYSTEM
TCND= AVERAGE TIME REQUIRED TO DETERNINE THAT A CND

CONDITION EXISTS
TR = AVERAGE TIME REQUIRED TO RENOVE AND REPLACE ONE OX NORE
OF THE LRUS OF THE SUBSYSTEM FRON THE AIRCRAFT
AVERAGE TINE REQUIRED TO VERIFY SUBSYSTEM OPERATION
FOLLOWING A REMOVAL AND REPLACEMENT - -
TH = AVERAGE TIME REQUIRED TO REPAIR THE SUBSYSTEM ON THE
AIRCRAFT
AVERABE TIME REQUIRED TO VERIFY SUBSYSTEM OPERATION
FOLLOVING AN ON-EQUIPMENT REPAIR
HA NUMBER OF HUMAN RESOURCES (AFSC) REQUIRED TO SET UP SE

TUR

VM

HT = NUNBER OF HUNAN RESOURCES REOUIRED FOR SUBSYSTEM
TROUBLESH30 T ING
HC = NUMBER OF HUMAN RESOURCES REQUIRED TO DETERNINE THAT A

CND CONDITION EXISTS
HR = NUMBER OF HUNAN RESOURCES REQUIRED TO REMOVE AND REPLACE
LRUS FROM THE AIRCRAFT ON THE FLIGHT LINE

HUR = NUMBER OF HUMAN RESOURCES REQUIRED TO VERIFY SUBSYSTEN
OPERATION FOLLOWING A REMOVE AND REPLACE OPERATION
HM = NUMBER OF HUNAN RESOURCES REQUIRED TO REPAIR THE

SUBSYSTEN ON THE AIRCRAFT
HUM = NUMBER OF HUMAN RESOURCES REQUIRED TD VERITY SUBSYSTEN
OPERATION FCLLOWING AN ON-EQUIPMENT REPAIR
NFHBMA= NEAN FLIGHT HOURS BETUEEH NAINTENANCE ACTIONS FOR
SUBSYSTEH (M

Figure' E.15 - t:mt r;:,f maintenance parsonnel training equation (concluded),
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B.17 COCST OF REPLACEMENT SPARES (CSP)

CSP element is the annual cost of replacing condemned LRU
and SRU spares in the shop and depot pipeline. The equation for
computing CSP is provided in Figure B.16. These are the spares
and modules that are normally repaired and returned to stock. However,
the SRUs can also be "discard on failure" modules.

The number of maintenance actions per LRU(I} is determined
by dividing the annual base flying hour. by the mecn time between
maintenance actions for the subsystem containing that LRU. The
number of Ith LRU failures that are sent fo the depot is determined
by multiplying by the probability (PN) that an LRU(I) is not reparable
this station. This value then is multiplied by the propcrtion the
the LRUs expected to be condemned (FCL) resulting in the number
of replacement spares required. The cost of LRU replacement spares
(LRURS) then is determined by multiplying the number of replacement
LRUs required by the LRU(I) unit cost and summing over all LRUs.

The same procedure applies for determining the cost of replenishing
SRUs except that the repair rate of the SRU is determined by
the bench check and repair probability (PW) of the LRU to which
the SRU belongs. When an LRU is repaired, the failure is normally
isolated to a replacement SRU. A proportion of these SRUs, including
thos~ items considered to be throwaways, will be condemned (FCS).
The average unit cost of the SRUs (UCSRU(I)) within LRU(I) is
computed as the LRU() unit cost (UC(I)) divided-by the number
of SRUs in that LRU(I). This estimating relationship assumes that
the failure medes of the SRUs and their average cost are each
linearly proportioned to the cost of an LRU. These assumptions,
although gross, provide the user with representative SRU cost data
if no other estimates are available. The user has the option to
input the UCSRU(I) term directly overriding any lower level values.

B.18 COST OF DEPOT MAINTENANCE (CDR)

The CDR element accounts for all recurring depot costs
including subsystem repairs and system overhaul. The equation for
CDR is given in Figure B.17.

The first term computes the cost of the subsystem repairs

as a function of the number of LRUs that have been returned to
the depot for repair (NRTS) per year. This number is multizlicd

by an average LRU repair cost (DC) and an LRU transportation
cost (TC) to determine the cost of depot repairs. The average LRU
repair cost multiplier (DC) must account for all manpower, material,
and overhead cost factors sustained by a DoD centralized repair
depot, Government cor contractor operated. The transportation cost
is computed as a function of each LRU's weight using standard
packing and shipping cost factors.
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*csP
COST OF REPLMCEMENT SPARES  (ALT. INPUT VE-1, 73-80)
CSP = LRURS < SRURS

WHERE:

LRURS = COST OF LRU REPLACEMENT SPARES

SRURS = COST OF SRU REPLACEMENT SPARES -

%L RURS

COST OF LRU REPLACEMENT SPARES

LRURS?H?E”i SUM(I)(ABFH * UC(I) ® FCL(I) # PH(I)/MFHBMA (M)}

WHERE:

HUMBER OF BASES (INPUT)

ANNUAL BASE FLYING HOURS

= EXPECTED UNIT COST OF LRU (I) (INBUT)

= PROPGRTION OF NRTSED LRU(I)5 EXPECTED TO RESULT-IN
CONDEMNATION AT THE BASE/DEPOT LEVEL (INPUT)

: PROBABILITY OF LRU(T) ENTERING S5HOP BEING SENT TO THE
DEPOT FOR REPAIR (R&M INPUT)

MFHBMA=MEAN FLIGHT HOURS BETWEEN MAINTENANCE ACTIONS FOR

SURSYSTEM (M) TO WHICE LRU(I) BELONGS (R&M INPDT)

[}
Wowomwow

=
o
n

®SRURS N

COST OF SRU REPLACEMENT SPARES

SRURS= NB ® SUM(I)(ABYH * UCSRU(I) * FCS(I) % PW(I)/MFHBMA(M))
WHERE :
NB
ABFH
V2SRU
FCS

HUMBER OF BASES (INPUT)

ANNUAL BASE FLYING HOURS

AVERAGE UNIT CGST OF SRUS WITHIN LRU(T)

PROFORTION OF SHOP REPAIRED AND NRTS LRU(I) EXPECTED TO

RESULT IN SRU CONDEMNATION AT THE BASE LEVEL (INCLUDING

THROWAWAYS) (INPUT) -

PROBABILITY OF SHOP BENCH-CHECK AND REPAIR ACTION

(R&M INPUT)

MFHBMA=MEAN FLIGHT HOURS BETWEEN MAINTENANCE ACTIONS FOR
SUBSYSTEM (M) TO WHICH LRU(I) BELONGS (R&M INPUT)

PW

*UCSRU

AVERAGE UNIT COST OF SRUS WITHIN LRU(I) (ALT.INPUT VI-1,25-32)

UCSRU(I) = UC(I)/NSRU(I)
WHERE:
uc
N5RU

EXPECTED UNIT COST OF LRU(I) (INPUT)
NUMBER OF UNIQUE SRUS PER LRU

L]

11

#ABFH
ANNUAL BASE FLYING HOURS
ABFH = NACB ® FHACM * 12
WHERE:
NACB
- FHACH
12

NUMBER OF AIRCRAFT PER BASE (INPUT)
AVERAGE FLIGHT HOURS PER AIRCRAFT PER MONTH (INPUT)
NUMBER OF MONTHS PER YEAR

[}

Figuie B.16 — Cost of replacement spares equation.
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T OF DEPOT MAINTENANCE (ALT. INPUT VE-2,17-24)

= NB#SUN(I) (ABFHsFN(I)3(DC(I+TC(I))/NFHBKA(N))+ NB*NACB+COS+0HR
UHERE:

NB = NUMDER OF BASES (INPUT)

ABFH = ANNU

PN

W
X
-
4
=
b
-
[~
o + 7
[T
L]
]
-
-
i
x
[~ ]
e
[~
=
0
o

PROBABILITY OF LRU(I) ENTERING SHOP BEING SENT TO THE
DEPOT FOR REPAIR (R+M INPUT)
DC = AVERAGE DEPOT REPAIR COST PER LRY AND I7S SRUS (I
TC = ROUND TRIP TZANSPORTATION AND PACKAGING COST PER
NFHBMA=NEAN FLIGHT HOURS BETUEEN MAINTENANCE ACTIONS
NACB = NUMNBER OF AIRCRAFT PER BASE (INPUT)
COS = COST OF OVERHAUL PER SYSTEM (INPUT)

= OVERHAUL RATE -PORTION OF SYSTEMS OVERHAULED PER YEAR FROM

EACH BASE (RECIPROCAL OF YEARS BETUEEN SYSTEM OVERHAULS)

LINPUT)
#TC
ROUND TRIP TRANSPORTATION AND PACKAGING COSI PER ITEK
(ALT. INPUT VI-1,73-80)
TC(I)= W(I) % RPUN * 2 *(PSC(1-08)+PS0 * 0S)

WHERE:

W = WEZGHT IN POUNDS OF ITEM(I) (R+M INPUT)

RPUK= RATIO OF PACKED TO UNPACKED WEIGHT (INPUT)

PSC = AVERAGE PACKING AND SHIPPING COST TO CONUS LOCATIONS -INPUT

PS0 = AVERAGE PACKING AND SHIPPING COST TO OVERSEAS LOCATIONS-INP

05 = PROPORTION OF TOTAL FORCE DEPLOYED TO OVERSEAS LOCATIONS -I
+ABFH

ANMUAL BASE FLYING HOURS
ABFH = NACB * FHACH = 12
WHERE:
NACB = NUMBER OF AIRCRAFT PER BASE (INPUT)
FHACHM= AVERAGE FLIGHT HOURC PER AIRCRAFT PER MONTH (INPUT)
12 NUMBER OF MONTHS PER YEAR

Figure B.17 — Cost of depot maintenance equation.
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- The second term computes the annual cost of overhaul of
all systems deployed or the contribution of the subsystems under
study to that cost, as applicable, The cost of overhaul per system
(COS), as with the DC term, must account for all depot cost factors
contributing to the overhaul process.

B.I79 COST OF MAINTAINING SUPPORT EQUIPMENT (CSE)

The CSE element provides for the annual recurring costs
of the peculiar shop SE maintenance, excluding manpower costs.
The cost of manpower is included in the cost of intermediate shop
maintenance element (CSM). CSE aliows for the cost of spare
parts needed to maintain the SE, as we'l as the cost of replace-
ment of the SE at the end of its useful life span.

The cost estimating equations used to compute the value
of this element ‘s “ased on a proportion (MSE) of the cost per
type of SE (CPUSE). The entire equation for computing CSE including
lower level terms necessary to provide inputs are included in F igure B.|8.

The equations for computing CPUSE are identical to those contained
in the CSEl equation.

B.20 COST OF SOFTWARE SUPPORT (C5wW)

The annual CSW element includes the labor cost and the
software computar costs required to perform software maintenance.
The software labor cost (PC) is determined by the average number
(NSS) and grade level (SLR) of the software staff personnel who
are retained over the system life cycle to support and maintain
the software and to implement ergineering change proposal (ECP) ‘
enhancements. When developing :lata for this manpower term, consideration
should be given to assigning a large staff during the early deployment
years, and a tcken staff for the remaining years considering the
amount of software involved (including support software). The software
computer cost (SCC) term is also determined as a function of the
number of support staff and of the estimated computer utilization
rate per man-month. The equation for CSW is given in Figure B.i9,

B.2I  COST OF SUPPORTING MAINTENANCE MANUALS (CJG)

The . annual cost of supporting maintenance manuals (CJG)
element accounts for the upkeep and. updating costs- of the manuals
needed by the base facilities for flightline and shop maintenance
activities. This valuve is determined by multiplying the initial ccst
of maintenance manuals (CJGI) by two factors (refer to Figure B.8).
The first factor estimates what portion of the manuals will be
corrected and/or changed each year (KPJG). The second factor
estimates the reduced cost necessary to revise the materials as
compared tfo the initial preparation costs (KCJG). The equation
for determining CJG is provided in Figure B.20. '
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®CSE \
CO5T OF MAINTAIKING SINFPORT EQUIPMENT (ALT. INPUT VE-2,25-32}
CS5E = KB ® SUM(J) IMSE{J) % CPUSELJ)) :
WHERE: ‘
NB = NUMBER OF BASES (INPUT) o o
MSE PROPORTION OF THE SUPPORT EQUIPMENT COST USED AS ESTIMATE
OF THE NON-PF3S0.NEL COST OF MAINTAINING SUPPORT EQUIFMENT
INCLUDING REVLACEMENT PARTS (INPUT)
CPUSE=COST PER TYPE UF PECULIAR SUPPGRT EQUIPMENT (J)

L2

®CPUSE ’

COST PER TYPE OF PECULIAX SUPPCRT EQUIFr-~:T(J) (ALT. INPUT VJ-1,41-48)
CPUSE(J)=(HSER(J) ® UCSE(J))

WHERE :

NSER
UCSE

NUHMBER OF PEZULIAR SUPPORT EQUIPMENT AT EACH BASE
UNIT 23T OF PECULIAR SUPPORT EQUIFMENT (INPUT)

*NSER
NUMBER OF PECULIAR SUPPORT =UIPMENT REQUIRED AT EACH BASE;
NEXT HIGHEST INTEGER VALUE OF A{J) THE UTILIZATION RATE OF THE

SUPPORT EQUIPMEWT

®A(D)
UTILIZATION RATE, ACCUMULATED PROPOFT.ONAL REQUREMENTS FOR SUPPORT
sgﬂi??ENT ITEM (J) (IE.,NSER(J) = NEXT HIGHEST INTEGER FROM & (J)
\LUE
A(J) = ((PBFH)/AAOH) ® (TSDEM(J) + TSDOT(J))
WHERE:
PBFH = PFAK BASE FLYING HOURS
AAOH = AVAILABLE ANNUAL 'OPERATING HOURS (INPUT) !
' TSDEM= TEST STATION(J) DEMAND TIME PER FLIGHT HOUR
TSDOT = TEST STATION(J) DOWN TIME FOR REPAIR PER FLIGHT HOUR

*PBFH ;
PEAK BASE FLYING HOURS ON AN ANNUAL BASIS
PBFH = NACB % MFHACK % 12
WHERE:
NACB = NUMBER OF AIRCRAFT FER BASE (INPUT)
MFHACM=MAXTMUM FLIGHT HOURS EXPECTED PER AIRCRAFT PER MONTH
DURING A PEAK USAGE PERIOD (INPUT)
12 = NUMBER OF MONTHS PER YEAR

*TSDOT

TEST STATION(J) DOWN TIMZ FOR REPAIR PER FLIGHT HOUR

TSDOT(J) = SUM(I)(PTS(I,J)*TTS{I,J) + PTD(I,J)*TTP(I,J)/MFHBMA(M))
WHERE :
PTS
PTD
TTS = TEST STATION(J) REPAIR TIME FOR LRU(I)
TTD = TEST DRAWER REPAIR TIME FOR LRU(I)
MFHBMA=MEAN FLIGHT HOURS BETWEEN MAINTENANCE ACTION PER

SUBSYSTEM (M)

PROBABILITY OF TEST STATION(J) REQUIRING REPAIR ACTION

Figure B.18 ~ Cost of maintaining suport equipment equation.
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Aruitoxt provided by Eic:

*TSDEM
TEST STATION(J) DEMAND TIME PER FLIGHT HOUR , , »
TSDEM{J )=SUM(I) (KTR(J ) *PW(I)#TW(I)+PK(I)®TK(I)+PN(T)ETN(I))/MFHBMA(M))

WHERE :

PW(I) =PROBABILITY OF SHOP BENCH CHECK & REPAIR OF LRU(I)

FK(I} =PROBABIL1TY OF SHOP CANNOT DUPLICATE DISCREPANCY (CND)
OF LRU(I)

PN(I} =PROBABILITY OF LRU(I) EHTERI¥G SHOP BEING SENT TO THE
DEPGT FOR REPAIR

T4(1) =TASK TIME FOR SHOP BENCH CHECK &REPAIR OF LRU(I)

TK(I) =TASK TIME FOR SHOP CANMOT DUPLICATE DISCREPANCY (CND)
OF LRU(I)

TN(I) =TASK TIME TO DETERMINE IF LxU(I) WILL BE SENT TO THE DEPOT
FOR REPAIR

NFHBMA= MEAN FLIGHT HOURS BETWEEN MAINTENANCE ACTION FOR

SUBSYSTEM (M) o
KTR(J)= PROPORTION OF SHOP MEAN TIME TO REPATR OF THE LRUS THAT
, REQUIRES THE TEST STATICN(J) TD BE USED

Figure B.18 — Cost of maintsining support equipmant equatin (concluded).
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®#CoW i
CDST OF SDFTHARE SUPPORT (ALT. INPUT VE=2, 33-40)
CSW = PC,+ SCC - .
HHERE
PC = SOFTWARE LABOR COST FOR BASE YEAR T
5CC= SDFTHARE COHFUTER COST
%#pC

SOFTWARE LABOR COSTS FOR BASEZ YEAR (T) (ALT. INPUT VS-4,57-64)
PC = (N55)(SLR)

"WHERE:

NS5
SLR

AVERAGE NUMBER OF SOFTWARE SUPPORT STAFF (INPUT)
SOFTWARE STAFF .LABOR RATE (INPUT)

3CC : o
SOFTWARE COMFUTER COST (ALT. INPUT V35-4,33-40)
CC = (CUR)(CC)(NSS)(12)

WHERE:

CUR = SOFTWARE COMPUTER UTILIZATION RATE IN HOURS PER MANMONTH

CC = SUPPORT COMPUTER COST PER HOUR
N335 = AVERAGE NUMBER OF SOFTWARE SUPPORT STAFF (INPUTS)
12 =

NUMBER OF MONTHS PER MANYEAR

Figure B.19 — Cost of software support equation.
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%CJG ’
COST OF SUPPCATING MAINTENANCE MANUALS (ALT. INPUT VE=2,H41-48)
CJG = (KPJG)(KCJG)(CJGI)
©  WHERE:
KPJG

FACTOR ESTIMATE OF THE PORTION OF THE MANUALS THAT WILL BE

CORRECTED AND/OR CHANGED EACH YEAR (INPUT)

KCJG = FACTOR ESTIMATE OF THE REDUCED COST NECESSARY TO REWRITE
THE CORRECTIONS AS COMPARED TO THE INITIAL WRITING COSTS
(INPUT)

CJGI = COST OF MAINTENANCE MANUALS INITIAL

Figure B.20 — Cost of supporting maintenance msnuals equation,
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B.22 COST OF INVENTORY MANAGEMENT (CIM)

the Air Force inventory of spare parts to support a system.: When
these spares have become a part of the Air Force-wide supply system
(refer to the.CIMI element), they add to the cost of maintaining

the supply system. The costs incurred include receiving, unpacking,
storage, inspection, distribution, packaging, and crating. The materici
and personnel salaries needed to fill requisitions, as well as maintain
the inventory, are also accounted for in CIM. The equation for

CIM is given in Figure B.2l.

The CIM equations use the same standard cost factors os
the AFLC LSC model to account for all of the recurring costs
inherent in the inventory management requirements, This equation
also is shown in Figure B.2I.

The first term of the CIM equation computes the cost of
managing all of the new inventory items that were added into the
wholesale inventory loop. The number of new inventory items (NNII,
as in the CIM! equation) is multiplied by an annual management
cost factor (RMC). T

The second term computes the base level supply management
cost. The new items of supply, as well as already stock-numbered
items which will be carried for the first time in base supply system
(SP), are added to provide the number of base level inventory items
(BLII) per LRU(I). The sum of BLIls then is multiplied by an annual
base supply inventory management cost factor (SA), and by the
number of bases supported, to obtain the base suppiy cost term.
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:
SCIM i
COST OF INVENTORY MANAGEMENT (ALT. INPUT VE-2,49-56)
CIM = RMC ® SUM(I) (NNII(I)) + NB * SA ® SUM(I) (BLII(I))
* WHERE: .
RMC = ANNUAL MANAGEMENT COST TO MAINTAIN A LINE ITEM OF SUPPLY
(ASSEMBLY OR PIECE PART) IN THE WHOLESALE INVENTORY SYSTEM
NNII = NUMBER OF NEW INVENTORY ITEMS WITHIN EACH LRU(I)
BB = NUMBER OF BASES - (INPUT)
‘SA_ = ANNUAL BASE SUPPLY LINE ITEM INVENTORY MANAGEMENT COST

BLII = NUMBER OF BASE LEVEL INVENXTORY ITEMS PER LRU(I)

SNNII
NUMBER OF MEW INVENTORY ITEMS WITHIN EACH LRU(I)
NNII(I) = 1 + PA(I) + PP(I)

WHERE :

PA = NUMBER OF NEW “P" CODED REPAIRABLE ASSEMBLIES WITHIN THE LAU

PP = NUMBER OF NEW "P" CODED CONSUMABLE ITEMS WITHIN THE LRU
*BLII

NUMBER OF BASE LEVEL INVENTORY ITEMS PER LRU(I)
DLIICI) = 1 + PA(I) + PP(I) + SP(I)

WHERE:
- PA =NUMBER OF NEW "P" CODED REPAIRABLE ASSEMBLIES WITHIN THE LRU
PP =NUMEER OF NEW "P" CODED CONSUMABLE ITEMS WITHIN THE LRU

SP =NUMBER OF STANDARD (ALREADY STOCKED NSN) PARTS WITHIN THE LRU
WHICH WILL BE MANAGED FOR THE FIRST TIME AT BASES WHERE THIS
SYSTEM IS DEPLOYED ,

Figure B.2T — Cost of inventory msnagument equation.
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- APPENDIX C - ACRONYMS

Note that acronyms of equation terms are defined in the LCCIM Glossary
cantained in Volume Il to this report rather than on this table.

AAF annual adjustment factor
ADILCC  adjusted life cycle cost

- AFSC Air Force specialty code
ATE automatic test equipment
CND cannot duplicate
DAIS Digital Avionics ' Information System
DOD - Department of Defense .
ECP - engineering change proposal
FOM figure of merit
D equipment identification number
IMA intermediate maintenarice activity

LCC . life cycle cost
LCCIM Life Cycle Cost Impact Model
LCCM Life Cycle Cost Model

LRU line replaceable unit

LSC logistics support cost

MFHBMA mean flight-hours between maintenance actions
MMH maintenance man-hours

MTBF * mean time between failures

NRC nonrecurring cost

NRTS not reparable this station

04&S operation and support

PIUP planned inventory usage period

RC recurring cost total

RCY recurring cost per year

R&D research and development

RDT&E research, development, test, and evaluation
R&M - reliability and maintainability:

SCALAR single value variables

SE support equipment

SRU shop replaceable unit

WSAP weapon sy item acquisition procoss

wWuC work unit code
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