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SECTION 1

INTRODUCTION

i{.

The Spares Budgeting Model (SBM) is a software package
which computes readiness-based budgets for initial
interim spares supporting new Naval aircraft and
aircraft systems. The model was developed for the
primary use of the Supply Policy and Management
Division of the Naval Air Systems Command ,(AIR-412).

In this section:

- Background discusses the requirement for an AIR-
412 budget model.

- Definition of Key Terms in Spares Budgeting
defines "spares", "WRAs, SRAs, & piece parts",
"initial budget", "MSD", "interim support", and
"initial interim spares budget.”

- Model Description addresses the elements of the
system that comprise the SBM.

- SBM Advantages lists the benefits of using the SBM
in preparing spares budgets.

- Security discusses the security aspects of working
with the model.
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Background

Budget Requirement AIR-412 is responsible for preparing, and
defending through all levels of review, the
budget requirements for initial interim
spares for new Naval aircraft and aircraft
systems, Budget estimates for the Program
Objective Memorandum (POM) and System

S Acquisition Request (SAR) submissions are
K included in this responsibility.

A

Budget Preparation The preparation of weapon system budgets in
the Department of Defénse (DoD) is typically
a tedious and formidable task. Faced with
the uncertainty of the future, government
budgeters must often work with 1little
information to prepare budgets that span
several years. (SDw) e

Once a budget is prepared, it must undergo
several levels of review, During these
reviews, budgeters must defend their efforts
and must be able to quickly make revisions.

AIR-412 Budget
Preparation The preparation of initial interim spares
budgets for new Naval aircraft and aircraft
systems is no exception. Logistics Element
Managers (LEMs) in AIR-412 must often
construct budgets for S5 or more years with

little or no information on aircraft
configuration.

Figure 1 portrays the spares budgeting
information challenge. As shown, LEMS must
prepare budgets years before detailed
component information is known. Not only is
their job hampered by a lack. of uniformity in
the availability of information but also by a
lack of uniformity in its guantity and
quality.

Need for a Model These information problems have forced
unstructured approaches to interim spares
budgeting. The lack of a structured approach
to spares budgeting combined with new DoD
raquirements for readiness-based sparing
generated a need for an automated means to
satisfy the AIR-412 budget requirements,
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Definition of Key Terms in Spares Budgeting

Spares

WRAS, SRAsS, &
Piece Parts

Initial Budget

MSD

Interim Support

Spares are extra equipment assemblies,
subassemblies, and piece parts which are
purchased and stocked to repair or replace
equipment that fails during the operation of
the aircraft.

In the Department of the Navy, equipment
assemblies or components are referred to as
Weapon Replaceable Assemblies (WRAs). WRAS
can have from 0 to 5 indentures. The first
indenture consists of Shop Replaceable
Assemblies (SRAs), which are subassemblies of
the WRA; the next indenture consists of
subassemblies of the SRAs; and this can
continue until the last indenture which
consists of piece parts,

An initial spares budget is the budget for
spares while the new aircraft or system is in
its development phase. (However, due to
budgetary lead times, the preparation of the
budget must start when the new aircraft or
system is first approved which is prior to
the development phase.)

In the normal life cycle of a new aircraft or
system, the development phase follows the
initial definition and design phase and
preceeds the production and deployment phase
which is marked by the Material Support Date
(MSD).

Once a new aircraft or system reaches its
MSD, initial sparing stops as the normal DoD
logistics system assumes responsibility for
providing logistics support..

Initial spares are divided between spares for
:hymponents that are already in the DoD
. 7istics system and those that are new.

nponents that are already in the system are
+.led "common" components and are budgeted

the Navy's Aviation Supply Office (ASO).
»~ components are referred to as components
snder interim support and are budgeted by
AIR-412,
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Definition of Key Terms in Spares Budgeting

Initial Interim
Spares Budget An initial interim spares budget is therefore
the dollars which the Navy allocates for
aircraft developers to purchase spares for
new components for new aircraft/systems
during their development prior to MSD.

Readiness-Based
Sparing The center of any sparing methodology is its
goal., Historically, DoD sparing has been
demand-based, that is, spares are procured

and stocked to satisfy demand resulting from
component failures,

Readiness-based sparing is an alternative to
demand-based sparing. Under readiness-based
sparing, spares are procured and stocked to
achieve an operational availability (Ao)
threshold. The objective is still to satisfy
demand, but in addition, to provide greater

levels of satisfaction for components having
greater impact on aircraft Ao.

SBM The SBM was developed as a computer tool to
assist AIR-412 LEMs in calculating readiness-
based initial interim spares budgets,

The model can produce a spares budget for:
- a totally new model aircraft,
- a new series of an existing aircraft, or

- a new system being installed on one or
more existing aircraft.

SBM contains 2 modules. The first is a
construct module which builds a component
database for the budget item based on
similar/same associations.

The second module is a budget model which
computes a spares budget based on component
data, program data, and budget parameters.

Both of these modules and supporting software
are referred to as the SBM,
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Model Description

SBM System

Data Collection

Documentation

Figure 2 shows the computer system and
information flow that comprises the SBM. The
major elements of the system are:

- the data collection,

- the information entry,

- budget generation and analysis, and
- documentation.

The User's Manual addresses the middle 2
elements which are the PC-based elements
which you would use to prepare a budget.

The data collection element of the SBM system
consists of the mainframe computer programs
that construct the SBM Master File, These
programs extract data from the major Naval
aviation logistics systems and summarize that
data into the SBM Master File,

SBM documentation consists of a Systems

Manual, this User's Manual, and the
Operations Manual.

You should only be familiar with the User's
Manual unless you are involved in the
programming of the model. '
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SBM Advantages

Use of the model has the following
advantages:

its budgets are targeted on readiness;

it represents a structured, auditable
approach to budget preparation which can
be repeated and updated as required;

its budgets are more objective and
defensible than budgets based on
subjective judgménts;

its budgets can be based on the most

current data available and, as such,
would be the best possible estimates;
and

revisions to your budget and "what-if"
testing can be performed easily and
quickly.
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Security

Classified Data

Data Worksheet

Model Operation

You can operate the model in an unclassified
environment, However, as mentioned in
Section 3 of Volume IV, the preparation of
the SBM Program Data Worksheet does involve
classified information.

specifically, "information reflecting
baseloading of battle group or shore
establishment inventory resources, their
composition or condition" is classified.
Therefore, the specification of number of
aircraft by named site is classified.

To exclude this specification from model
processing, you must use the SBM Program Data
Worksheet (See Section 3 of Volume IV for
cooy of actual form).

With the worksheet, you transform named sites
into numbered scenarios and number of
aircraft at a site into total flying hours.

IMPORTANT: ONCE YOU ENTER CLASSIFIED DATA ON
A WORKSHEET, IT IS CLASSIFIED AND MUST BE
TREATED ACCORDINGLY,

The model works with the unclassified
scenario numbers and their associated total
flying hours. Therefore, the normal operation
of ;he model should not present a security
risk.

INTRODUCTION
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SECTION 3

INSTRUCTIONS FOR USING THE MODEL

The 358M conout2s a new aircraft or new aircraft systan
buda=2t for initial intavrim soar=2s locatad at the ratail
sit2 lavel(s) and at the wholasale denot leval,

Gjeneril instructions on how to work on screens are not
containad in this section, but <an 02 found in Sectian
4‘

In this s2ction:

- Aoplications defines the 3 S38v aonlirations, i.e.,
readiness-based sparing for a new aircraft, a3 new
s2ries of an existingy aircraft, or a new aircraft
systan,

- The SBM Budget discusses the nature of the bulget
which is oroduced by the model.

- SBM's 3 Step Approach outlines the sta2ns you nust
follow in usingy the nodel to nr2mara a budaet,

- Activities Involved in Building the Model Input
addrass2s Stan 1.

- Activities Involved in Running the Model raviaws
Stan 2.

- Activities Involved in Analyzing the Model Output
distussas Sten 3,

- Activity Timetable nronoses a tinetadla for
conducting each stan.

- SBM Limitations and Assumptions 3iis-usses what the
model can not 25 and what assuuwntions arz oart of
the model 1nd its outnut,

INSTRUCTIONS FOR USING THE MODEL
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Applications

New Aircraft Ycu can us2 tl2 38v to calculate an initial
snar2s oudaet fnr a totally new aircraft
e,7., the V=22).

This annlication is the nost ilavolved since A
lard2 nortion of the WRAS in a totallv new
alirzrafrt nav c¢come under interian suonort,
voreover, cven for those W#RAs that arz comnmnon
to other =2xisting airzcraft and would not be
under 1iant=2rim suonnrt, you nust id=ntify tae
ARAs and aircraft relationshins.

New Series You can use the SBY to calculate an initial

3nvar=2s5 budget for a new saries of an existingy
air~raft (=2.7., the A-6F).

FThis 19»2lization is less involved than the
totallv new aircraft anolication because a
datibase exists for the old model which the
n2w modz2l 1s unqgradinzg. Tharefore, a lara3e
nortion of the WRAsS nmay remain the san2 and
aot cone unlier interin sunnort.

Howaver, for new wRAs, vou will still have to
identifv wRAs c©cn other =2xistingy aircraft
which nat=h them,

New System r'he thiri anolication i3 31 new air-craft
systen,

Aircraft svsta2n r=2fers to a coll=ction of
conponents designed and develoned to nerforn
a snecific function, This use of svstan
should not be confused with the 2-digit work
Unit Code (aUC) systans defined in Sectinn 5

2

of Volune IV, An air-raft systan nay o
containad in one or mora WUC systzaus.

Tyoically, A new aircraft syst2m is an
nmvgrade to =2%xisting equiomnent and is to b2
install2d on a nunb2r of air~raft mnodels. It
~ay only iavolve a faw ARAsS bdbut it onav soan
saveral aircraft nodels,

3-2 INSTRUCTIONS FOR USING THE MODEL
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Applications

If you are budgeting a new systam that is

being installed on several aircraft:

- you may prepare a budget for the new
system as if it were a stand alone item
independent of the aircraft;

- you may elect to orepare a budget for
the systa2am on one represantative
aircraft and use, it to estimate a budget
that would cover all aircraft; or

- you may choose to prepare a budget for
each aircraft and sum thess budgets into
one budget.

If you elect to budget a new systam as a

stand alone itam, you can not budget towards

the readiness of the aircraft that the system
is going on. You can only budget towards the
readiness of the system itself,

INSTRUCTIONS FOR USING THE MODEL 3-3
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The SBM Budget

Configuration
Based

Limited Data

Accuracy

The budget which the SBM generates is based
on the configuration of the aircraft or
system being spared. The teram
"configuration" refers to the components of
the new aircraft or aircraft system and how
those components are defined in terms of
aviation systems, subsystems, and WRAs.

As previously notad, not all components in a
new aircraft or new aircraft system are
reflected in an SBM budget because some of
the components will be idantified as
"common", i.,e., alrszady in the DoD logistics
system,

(Even though these components are not
included in the budget, they are entered into
the model so that their downtime can be
included in the computation of the aircraft's
Ao.)

Since initial spares budgets are produced
early in the life cycle of a new aircraft or
system, configuration data is limited.

Moreover, leadtimes for obtaining spares
dictate that budgets be prepared for years
that are two years before the actual
deployment or installation of the naw
aircraft or equinmnent. To overcome data
deficiencies caused by this situation, the
model relies on similar or same components on
existing aircraft to generatz data for new
components.,

Like the output from any model, the SBM
budget is an estimate whose accuracy deoends
on the accuracy of the data going into the
nodel as well as the accuracy of the model
structure, In this case, the process being
modeled is fairly well known and the accuracy
of the model structure is not a major issue,

Yowever, data accuracy is an issue since
little may be known of the configuration and
reliability of the new aircraft or systenm.

INSTRUCTIONS FOR USING THE MODEL




The SBM Budget

Budget Estimate

For this reason, the S$BM was designed to
accept new configuration and reliability data
as it becomes available. Accordingly, SBM
budget estimates should improve as the new
aircraft or system is dev=loped.

The objective of the SBM is to provide a
budget number and is not to produce an
execution number. That is, the S8M produces
a dollar estimate of the costs of Spares
requir2ad to maintain a performance goal for a
new aircraft or equipment during its initial
deployment or installation.

It does this by estimating the number of
spares needed at the r=2tail and wholesale
sites, However, the actual number of spares
required during budget execution will vary
depending on the accuracy of the new
component data that went into computing the
budget estimate.

The correlation between the budget number and
the execution number will improve as bettar
data becomes available to the model as the
new aircraft/system is being developed and
information fed to the appropriate LEM,

INSTRUCTIONS POR USING THE MODEL 3-
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SBM's 3 Step Approach

As illustrated in Figur2 4, you formulate an
SBM sparas budget by:

- constructing or building the model
input, i.e., you take the information
you have on the new aircraft anad
associate it with information on
existing aircraft;

- running the model, i.e., you execute the
model with the aircraft data and budget
parameters to develoo the cost trade-off
between aircraft Ao and increasing
levels of spares; and

- analyzing the model output, i.e., you
select the spares level for budget
submittal that meets either an Ao goal,
a budget dollar g9o0al, or a
return-on-invest.uent gJoal.

COMPUTING A BUDGET WITH THE MODEL

CONSTRUCTING EXECUTING ANALYZING
THE MODEL | ——»{ THE MODEL THE MODEL
INPUT OUTPUT
Identification of Specification of Output Review
New Components Parameters ‘
Specification of
Association of New - Model Budget Target
with Similar/Same - Budget
- Aircraft , Sensitivity Testing
Adjustment of S/S Program and
Values to Reflect - Targets Budget Comparison

New Components

Figqure 4, Steps in Computing a Budget with the Model

3-6 INSTRUCTIONS FOR USING THE MODEL
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Activities Involved in Building the Model Input

Section 4 of Volumne II details the nrocess of
builiding an S8v database for =sach SB¥
aonlications, In genz2ral, the construction
of the model innut involves 5 activities,

Research You conduct reasearch to identify the aRAs in
the new aircraft or new equinment, To aid
your tresearch, the new aircraft or equinunent
acquisition orocess has sone documnents that

night heln. See Section 1 of Volumne 1V for
nore details, '

Similar/Same
Associations Usina the waodel, you , and others as
r2ajJjuired, associate the new
systams/subsystams/aRAs with similar/same
systams/subsystams/WRAS on existing aircraft,

Data Modification You @odify the WRA records generiated from the
similar/same association to include any
information you nay have on the naw «RAs,
(Rafar to Volume IV for nore on this).

Review You, and others as r=2quirzad, raview the model
inout throuzh screen and orinted raoorts.

Adjustments Basad on that review, you set 3Jlobal

adjustanents to raflect available information
on the na2w systams/subsysta2.as/WRAs.

INSTRUCTIONS FOR USING THE MODEL 3-
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Activities Involved in Running the Model

Research

Parameter Setting

Model Execution in
Analytical Mode

Section 5 of Volume II explains in detail the
nrocess of running the model. Overall, it
involves 3 activities,

You conduct research to quantify elements in
the model parameter file. They include:

- model parametars (e.g., number of budget
years),
- budget parameters (e.g., cost factor

applied against WRA unit orice each
year), and

- aircraft program data (e.g., flying
hours in a site scenario).

Using SBM software, you set the values of all
parameters in the parameter file, which you
could print and review for accuracy.

With the validated parameter file, you
execute the model in the analytical mode.

INSTRUCTIONS FOR USING THE MODEL




Activities Involved in Analyzing the Model Output

Section 6 of Volume II lists the detailed
procedures for analyzing the model's output.
They are summarized in the following 7
activities.

Output Review You review the cost vs readiness outnut from
' the analytical mode to determine what the

budget soan is for a range of operational
availabilities.

Re-execution in
Analytical Mode If you want to see a different cost vs
readiness table, you reset the spending rate
thresholds in the parameter file and rerun
the model in the analytical mode.

Target Selection You select a budget target in terms of either

a spending rate, a budget dollar, or an
operational availability qgoal.

Model Execution in
Target Mode You include the budget target in your

parameter file and run the model in the
target mnode,.

Output Review You review the outnut from the target mode
through screen and printed reports.

Note: The output from running the model in
the target mode is the SBM budget for your
new aircraft or new equipment.

Re-execution in
Target Mode As required, you reset the budget target or
set constraints on individual WRAsS and rerun
the model in the target mode.

Sensitivity
Analysis If necessary, you evaluate the sensitivity of
the budget to changes in RM&S or cost data by
changing the values of sensitivity factors in
the parameter file and rerunning the model.
INSTRUCTIONS FOR USING THE MODEL 3-9
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Activity Timetable

Input Prior To
Window

Execution Time

Short Budget Window LEvs nust usually onranar2 budgets in a short

time oeriod (from 1 day to 2 we=2ks) and
buda=2t revisions in the saae short tima
neriods.

To allow timne for nodel execution and outnut
analysis, LEYs snould build their nodel innut
arior to the actual budaet oeriond, By
nerforming this activity during "lass hectic"”
veriods, the activities requirad during the
"obudget dArill" neriods will be minimized.

Actual model execution time is short, usually
between 5 and 10 minutes on an IBv AT-
comnatible PC. Combines this with the 5 to
10 minute 92rocess of oraparing a narameter
file means that the LEM should be able to
nroduca an initial budaz2t within one hour
aftar buildingy the model ianut.

3-10
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SBM Limitations and Assumptions

The follnwing linitations and assuantions
Jovern tihe use of the nodel tn nranara a
midast:

1 Series at a Time Th2 nodel oroduces a 3nar2s bdudget £or one
tyoe model s=ries of an aircraft at a time,
If you want to nroduce a pudagest for lifferent
series of aircraft, you .aust nake separata
runs of the model for =2ach series.

.

10 Year Max Tha model can oroduce a budaet for one to ten
y2Aars.

Independence Between

Budget Years Tha andel assumes that the budget for one
year is independent of the budget for another
y2ar,

(In actuality, soar=2s previously nurchased
for a site do, to a linit=2d extant, reduce
the numbar of soarzs needed to satisfv an
additional r2guirenment at that sit=,
doweaver, the 7“otential overage creat2d by the
assumntion of indeoendence is somewhat offset
oy the model's omission of attrition.

In casas wher=2 you can quantifv the overaae
as being significant, vou can anter the
nverage in the model and the model will
accent it as a diract reduction to the number
of spar=as it comout=s for a year.)

Maximum of 10 :

Site Scenarios Similar retail sitss (i.e., 3it2s havina the
same numbza2r of flying hours aad sane
snin/shor2 designation) are aroused together
under a sit2 scenario. Tha maxinum numbdar of
;12 scanarins is t=n.

1 Wholesale Site :12 nodel assumas on2 wholesale d2not site,
(It you 4o not want to consiier stockaye at a

ixdnt level, vou auskt sa2t the d=oot stockaze
12al tn zero and the d2not resunnly tine to

INSTRUCTIONS FOR USING THE MODEL 3-11
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SBM Limitations and Assumptions

tha2 d=2o00t r2nair time or orocuremnent
leadtine, ~hichevar anoli=s.)

$'s Based on # of
Aircraft or
Installations The model comoutzas budgats on the vasis of
- numbars of aircraft :denloyed in the case
of new aircraft or

- nunbers of ianstallations in the case of
new systaas,

The model do2s not diractly deal with the
cas2 of soarinjy for incr=ased flyina hour
o2rogran at a site fron one y=2ar to another,

(If you do want to snar=2 for an increased
flying hour »rogran, yo2u can either (a) adoot
the nigher o2rogran starting the first year or
{») entear the total nroqran each year and
r2memnber to subtract the budgets for the
orevious years, startingy with year 1.)

Lowest Level = WRA The 33V is 1 wRA mnodel and, as such, does not
diractly deal with S5R’As and oiece narts,
Rather it =2stinat2s SRA costs as a nercent of
NRA costs and niece nart costs as a oercent
of the sum of ARA and 5SRA costs.

Relationships

between WRAs The 3BM assunes that the soarina of ons “WRA
is indenandent from the soaringy of cther
wWRAS, HJow=2var, through ianact factors, the
model does take into account the correalation
betwaeen failures of 4iffer=ant comoonents.
And, in satting s»nares levels for a rzadinsss
331, the model makes the most cost effactiva
»2i3ion across all soaras.

WUC Structure > 10da2l 2noloys the WUC structura of an
~traft to identify its syst=2ms, subsystens,
NS,

I sodes ar=s not availabls, vou can assian
"~ sanorary" codes to reoresent WRAs and/or
(systans,)
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