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Preface
The purpose of this study has been to demonstrate that
worthwhile cost savings can be gained by considering
commonality of components in a new avionics system purchase.
Although the analysis is speci;ically concerned with avion-
ics systems, the results and recommended procurement policy
changes can be generalized to include all types of new sys-

tems.

Because Economic Order Quantity information was nc=

available for the system analyzed, the savings shown are nc-

as large as what could be achieved in reality. Despite this
inexplicit determination, the results demonstrate that the

savings available are considerable.

e AL

While undertaking and completing this thesis I have
received a great deal of support, assistance, and help fron

others. My main thanks go to Flight Lieutenant Arnie

jo g
[0}
[}

Vereschildt, who despite the pressures of his own wcrk,
always found the time to explain the necessary details to A
me, or to search out the information in Australia tha:z I g
could not get access to from the USA. I alsoc wish tc thark ‘
my thesis advisor Major P. E. Miller for his patience and .
cooperation throughout this study. Finally, I wish to thank
my family, especially my wife Helen, for their understanding
through all of those nights and days wb=n we all wanted to>

have more time together.

Geoffrey E. Tasker

ii

""" N -"'-"J'n"{-“,JJ'(.‘-'J-‘~’.’.'.
N s N e - \"(.N‘.A".AJ.&:.L .LLA\.JI_‘ \.A"‘ .L..n o " 4\&\.‘\‘.‘\- ..t.L.AL\A &L‘r\_\ .Al r\d



Table of Contents

3Tz
Preface e e e e e e e e e e e e e e e e e e e e e i

ADSTract . o . . .o e e e e e e e e e e e e e e 7

(=

I. Introduction . . . . .+ ¢ o« v v e e e e e e e

s OVErVIew . . v v v v e e e e e e 1
Background . . . . . . . . . L0000 .. z
Specific Problem . . . . . . . . . . . . . . .. z
Research Objectives . . . . . . . . . . . . . . . s
Sceoepe and Limirtaticens . . . . . . . . L o L. L 2
ASSUMPTIONS . . . . o e e e e e e -
SUTMAYY « « v ¢ v e o v e e e e e e e e e -

II. Literature Review . . . . . . . . .« . < o . . .. 2
Intreduccion . . . . . . . . ..o 00 2
The Study of Commonality . . . . . . . . . . . . 3
RAAF Procurement Procedures . . . . . . . . . . . p;
Mathematical Model . . . . . . . . . . . . . . . P
SUMMATLY - « v o o e v e e e e e e e e e e R
IIT. Methodology . . . . . . . e e e e o0
Overview . . . . . . .« . . O 0 . .00 ... ol
Data Collection . . . . . . .+ .« . « .« . o oo, zo
Data Input and Validation e e e e e e 22
Data Manipulation . . . . . . . . . .« < . . . 3
The dBASE Prograrm . . . . .« . .« « < . . .. oz
The dBASE Reports . . . . . . . .« .+ .« . . . oe
Common Itars e e e e e e e e e -
Unique Items . . . . . . . . . Ze
Final Compurtations . . . . . . . . . . s
Mzerting the Objectmives . . . . . . . oz
Surmrarvy . o

I7. Findings and Analysis . . . . . . . . .
Qvarview . . . . . . . . . .. ... 22
Results . . . . . . . o O L0 .00 00 . e
Common Componants e e e e e e ze
Unigque Components . . . . . . . . . . . . 21
Analysis of Results . . . . . . . . . . . . . s
Common Components Coe e e e 22
Jnique Components . . . . o=

Sumnary . . . ... e e e e,

<3
)

2nclusions and Racormandarions e e e e, o

131

PP




Conclusions . . . .+ « v v e e e e d e e e
Recommendations . . . . .« .« .« <« v W e o .. .

(J
O w

Appendix A: dBase Program . . . . .« « .+« « « « e« « « . . 42
Appendix B: Common Spare Parts . . . . . . . . . . . . . 43
Appendix C: Unique Spare Parts . . . . . . . . . . . . . . 51

Bibliography . . . . . . . . « ¢ . o 4 0 o e e e e e o

un
)
LI IR P4

Vita e e e e e e e e e e e e e e e e e e e e =4

-
-

iv

.

'-:-‘:-':J_'-'.." -‘..-'. .".. . . '-.-.%_-“(_". LR A A e NS

L P N St b S AT I T i N - e Y W
S S A AL RSN S RN S o N e 2 e



STy

-

AN

-

Ve e

3,

. . 5, oy
- L P % Sl Toll I BV R

YN

LY 20 )

-

o5

AFIT LSM GLM 87S-T4

Abstract
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The purpcse of this study was to determine 1if w
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1

while cost savings could be obtained by tie Poyal Au

Q
3

Air Force by considering commonalirty of piece part <
ants during phe acquisition of a new aircraf=
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reduced during a new systemracquisiticn, and
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weuld allow a comparison to be made., betwaen ths savin

gained and aircraft availability lost, as a r=sul=t =%
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unique components on aircraft operational availabilirty.

study recommends that future procurements use this mcd:

—

systz:m basis. «.coro

per

then. 2n an individual project or

potential cost savinas with the 2xpectzsd reducricn in
zraft availability.to d=termin- rthe level o>r nurbor %
unique cowponsents procured with the new syster

°7

() —‘I.‘f‘_'{‘\f‘f'/'{’J‘:J‘“‘I"l‘" ‘.f‘.f‘.l'..._ .'h .

A TR ATt e SRR

-
L

—

> da

Air-

T Y




ITOUY U Vo ai aba fta dis dig dta dle & 00 80 V0 42 40 1500 B A 2 1 R U R ANEA 28" L8 00 B0 (28§20 006 Bat £20 400 400 Ber ba' e’ Jha~ Ra” aig 230 arid Fh o

AN ANALYSIS OF PIECE PART COMMONALITY

' | [N AN AIRCRAFT AVIONICS SYSTEM

-

I. Introduction

X Overview
3 This chapter contains a general background on the Royal
Australian Air Force (RAAF! avionics procurement methods,
and discusses why it is important for the RAAF to consider
¢ commonality of sub-components. The problems addressed by
this research effort and the research objectives are stated.
j Also included are the assumptions, limitations and scope cf

the study.

Background

1 Because of necessary budgetary constraints, a govern-
2 ment's decision to purchase an item of military equipment

‘\ should include consideration of all associated costs, aiming
4 to reduce them to a minimum without detracting from the

g propecsed acguisition or degrading the systems performancs:.

v A necessary element of any equipment acquisition is the

Calti

assessment, ordering, procurement, and maintenance of spare

-

parts required through the expected life of the equipment

(4:245). The Australian government, with its somewhat

AR N &

limited military budget, must ensure that there is an

\ accurate assessment of these required spare parts. The RAAF
L
!
5 1
l
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should take into account possible methods of reducing cr
eliminating any unnecessary acquisition and spending on
spares.

Avionics are items of electronic equipment used on
board an aircraft and would include such items as radios,
navigation equipment, and radar. Most of the Australian
government's avionic equipment is purchased from overseas,
and then mainly from the United States of America (USa) (Z2).

Because these avionics are not procured frcm within
Australia, thereby increasing the logistic supply link
distance, the RAAF has deemed it important that apart from
piece parts, all of the spares required for the expectad
life of the system be prcoccured during the system acgquisircicn
phase, and that the acquired system must be fully repairable:
at base or depot level, preferably base level (10).

The current RAAF policy for acquisition uses the top
three levels of the four level avionics system hierarchy

(14). The system hierarchy is a systematic breakdown of its

rt

elements into the lower elements, and for the purpose =
this study, the avionics hierarchy is ~omposed of:

1. systems (for example a radio set};

2. sub-systems (an example being a power supply!:

3. sub-components (for example a power
amplification circuit board); and

4. the piece part level (for example, a resistor or
integrated circuit).



Lo s o

e

There are two phases of spare parts acquisiticn £-r any

system, including avionics, that are currently nct integrart-
ed. The first is the spares purchased with the initial
avionics system buy, and the second is the annual procure-
ment of spares assessed as required for the forthcoming
vears, and determined in the procurement cycle. The RAAF
only considers the avionic system, sub-system., and sub-
components as inputs to the model for initial acquisi=zicn.
For the annual assessment of spares provisicning carrizd
out, all four levels are input to the computer model
{12),{(14). The current piece part assessment of spare
parts, for an initial acquisition, requires 1.2 man hcurs
per individual piece part (16). For an average system
comprising 1500 piece parts, this assessment would require
1800 man hours and would take two people approximately si:
months to complete.

To overcome this large waste of manpower, the RAAF

policy has dictated that the appropriate project assessor is

1%

enpowered to make a unilateral determinaticn <of the pi

\f

~

)
O
i

[ER

part spares reguired (13). As a conseaqguencs °I =h

in
%y
)

the assessor, who is selected on the basis of exper in

=1

9]
w

b

the particular field, will use a judgmental determination of

<
s
L
.
)
.‘
4
3
o
‘4
'1
9
[
.

the parts required.
An assessed part is one that the assessor considers

necessary to be purchased at the same time as the initial

system acquisition. The piece part spar=es assessed as




requirad should then be comparsd with the current inventory

stocks of parts. The assessed parts can be classified as

common or unique. Common parts are those that are the sane
as ones currently identified in the inventcry. Unigue parts
are thus those parts that are not the same as any parts in
the inventory. Once the part has been classified as common
b or unique then a determination can be made regarding the
this

particular project procurement requiremencs. com-

parison and determination is very time consuming, the

assessor will normally bypass this step, and indicate thac

all of the assessed components (common and unique) will be

purchased (16).

One alternative is simply to procure only those common
assessed items whose introduction will cause the stock
levels to fall below reorder values or levels. Other common
items need only have their assessed usage rate added toc the
normal annual and ongoing automatic procurement system.
Another alternative is that any unique items are not pur-
If lead tims

chased. these parts should fail then they ar=

away. Lead time, for Australian

this study,
need to the

is the same

is the time it takes

time the part is delivered from the U.S.

situation that exists

This

if a replacement unigue
item is required due to a component failure and the unigque
the=

part was not assessed, and thus not purchased with

i initial project procurement.

P
.
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Specific Problem

The RAAF assessment and model determination 2f spare
parts required for an avionics acquisition considers whether
the system, sub-system components, or sub-components are
common to any parts in the current inventory. DNormally. no
consideration is given to the level of inventory holdings
for common individual electronic component parts (piece
parts) within the system. This may result in an initial and
total acquisition of too many piece part spares. The majcr-
ity of repairs carried out on electronic systems are re-
placement of failed individual electronic components. This,
combined with high Mean Time Between Failure (MTBF) rates
for electronic components and low RAAF Rate of Effort /(ROE),

may result in an over acquisition of spares.

Research Objectives

The objective of this research is to determine if an
over-procurement of assessed piece part spares has resulted
because commonality of piece part components has not been
considered. This will be completed in two different ways.

The study will ascertain if there is commonality of
piece parts between those in an avionics system and the
RAAF's currently held inventory stock of avionics piece
parts. If commonality is shown to exist, then this study

will determine if making an allowance for this commonality

. —————




would result in the acquisition of less spares than would

otherwise be required.

This study compares the cost benefits gained from the by,

s
first analysis with the benefits gained by not procuring any ?
of the unique items. The alternative is to only procure ?
those common components whose introduction would otherwise E
deplete stock holdings below the minimum acceptable levels )
because of the introduction of the new system.

Y
Scope and Limitations i-

This research involves the data analysis for a single i
item of avionics equipment and the commonality determination
is then hypothesized to other avionics systems. The systemn
that has been studied is the VHF AM Transceiver Type 618M- ;
3A, manufactured by Rockwell Collins. This item is one of K
the RAAF's latest avionics acquisitions, and was spares ;
assessed, to the first three parts levels, using the Poisscn ;
Availability Target Technique for Recoverable Item Control {
{PATTRIC) model and many manual computations. The avionics “
system was procured as a part of the ongoing P3C Orion :
aircraft avionics update, and although many of the avionics :
in the new P3C are common to the RAAF inventory, the 618M-3A 1
is a unique item. S:
The study only involves the current RAAF avionics piece ;
part inventory, and does not involve a commcnality com- 5‘
parison between any number of separate avionics systems. ;
s ;
:
[ﬁ' o B R PN P R D S I A AR AT e A e T e e w:‘_:




This research does not attempt to discuss the merthecds
of data comparison necessary for commonality determination 3
for future avionics acquisition, but makes recommendations
for the requirements for such comparisons.

Although the PATTRIC model will be discussed, this
study will not attempt to present the model changes required R
to incorporate the commonality of piece parts in a spare

parts acquisition determination. b

Assumptions

It is assumed that the avionics system studied is
representative of future avionics systems likely to be

introduced into the RAAF inventory. -

Summary

This chapter has provided a brief background to the
nature of this study, a statement of the specific problen -3
being analyzed, the research objectives resulting from the
problem, and the scope limitations and assumpticns c¢f the

research. The following chapter will discuss the literatur=

that is relevant to this thesis. <




II. Literature Review

Introduction

Much literature is available that analyzes the effects
of commonality on inventory levels and procurement models,
but little has been written that relates to the piece part

analysis undertaken in this thesis. This chapter details

writings that relate to piece part analysis, the RAAF pro-

curement procedures and associated documentation, and an
outline of the mathematical method of analysis used in this

study.

The Study of Commonality

Commonality of components has been given considerable
priority within the USAF, mainly because of the high degree
of commonality that exists, and the subsequent savings that
can be realized (8:4-1). However, this consideration of
commonality of components exists only at the major component
or system level. No research appears to have been done cn
the commonality of components at the piece part level.

One study that was done by Baker, Magazine, and Huttle
in 1986 was not as specific as this study, but has some
important findings. The authors stated that all previous
studies related to commonality have dealt with extreme cases
which compare systems with no parts commonality at all with

those having full commonality (3:982).
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The Baker et al study "examines the effect c¢f component
commonality on optimum safety stock levels in a two-product,
two-level inventory model" (3:982). 1In the study it is
stated that "For more than two-end items or more than twc
components per end-item or more than two levels, the possib-
ilities for commonality are more numerous and much more
complicated to analyze" (3:987).

The research did produce an insight: "Commonality
induces a change in the optimal stock of unique components
as well as common components" (3:983), that is, "safety
stock of unique parts increases when commonality is intro-
duced" (3:983). Despite this apparent rise, the research
concluded that they could "maintain the service level by
reducing the common stock by more than we increase the total
unique stock"™ (2:986). The model analysis "shows that
commonality does permit a given service level tc be attained
with a smaller safety stock than would be attainable without
commonality. This result reinforces the desirability of
increased component commonality” (3:982).

Although the above study highlights an important theo-
retical aspect regarding common and unique items, 1t does
not apply to the RAAF system. The level of stock required
for unique parts does not increase when common items are
introduced. The parts assessed as unique are procured at a
determined level regardless of whether or not there are

common parts in the avionics system being assessed.
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RAAF Procurement Procedures

The RAAF Directorate of Maintenance Policy. Air Force
Office (DMP) has empowered project teams to use an initial
provisioning mathematical model, Poisson Availability Target
Technique for Recoverable Item Control (PATTRIC) for any
capital project spares acquisition determination (12). This
model is similar to the family of Multi-Echelon Technigque
for Recoverable Item Control (METRIC) (14) models used in
the United States Air Force (USAF).

The PATTRIC model has been refined to provide the
necessary weighting to the two acquisition considerations
mentioned. The model was also developed separately from the
METRIC models to allow for the relatively small aircraft
fleet size (13).

Like the METRIC models, PATTRIC includes a hierarchical
or indentured parts structure (14). The model permits twoc
levels of parts to be considered (down to the third level in
the system hierarchy), an assembly and its components. It
is possible to extend the analysis to additional levels of
indenture or to two or more echelons of supply using a
straightforward extension of the normal model methods
(7:475) .

To be able to extend the models to the lower levels of
indenture it is necessary to explicitly describe the systems
relationships between the upper and lower hierarchical

elements. It is then necessary to partition the overall

10
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problem to the sub-component level and perform a model
analysis on each of the piece part groups (7:476).

Studies have shown that when lower level indenture
analysis has been done on historical data, the actual maint-
enance has not agreed with the model predictions (1:2-12).
The maintenance has involved removal of the sub-system or
sub-component, repair by replacement of the necessary piece
parts, and then reinstallation of the sub-component or sub-
system. The result is a considerable overstatement <cf the
spare parts required (1:2-12).

Although the PATTRIC model is authorized for use as
stated above, the final determinant of the models usage for
a particular project is the Logistic Management Directive
(LMD) issued (11). For the avionics system being analyzad,
LMD number 1-82/83 for project AIR 72 provides that
authority (11:38). Project AIR 72 is the project name and
number used for the procurement of "10 P3C Orion aircraft,
the disposal of 10 P3B Orion aircraft, the acquisition cf
aircraft spares and support equipment, and the acguisiticn
of the AQS-901 Sonics Processor Systems with associated
spares and support equipment, plus the integration of the
AQS-901 Systems into the new P3C Orion aircraft” (11:2) by
the Royal Australian Air Force.

The LMD also stipulates that "Project Air 72 seeks to
acquire additional aircraft and systems of a type already in

RAAF service and as such some reductions can be expected in

11
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the initial level of supply support required. As a high
degree of commonality will exist between the new aircraft
and systems being acquired and those currently in service,
cognizance is to be taken of existing asset levels in an
effort to rationalize support costs. Procurement require-
ments in respect to this project will therefore be limited
to those items which are unique to the new P3C aircraft and
Sonic Processor Systems and those common items for which
support cannot be provided from existing assets” {(11:14;.
The LMD further states that "Procurement requirements 1n

respect to this project are to be offset against surplus

0

rh

existing RAAF assets, 1e those physical assets in excess

T, 27zt v o5 /g

VERS LSS

0
’

PR R R

mutually agreed inventory holding levels. As Project Air ~C
relates to the acquisition of aircraft and systems currently

in service a high degree of commonality with existing assets

is anticipated, and hence, the potential to offset a larger
number of requirements than could be expected in other
projects” (11:62). Notwithstanding the LMD objectives of
commonality and offset, the 618M-3A is a unigue avi»oniss
system although many piece parts may be common t©o the
existing RAAF inventory.

Data from the Project Air 72 is used in this study,

for the determination of aircraft availability asscciated

with not acquiring or stocking unique parts. This data will

be manipulated using a mathematical model.
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Mathematical Model

The Logistics Management Institute's (LMI) availability

model was used as a starting point for the analysis con-

Y

tained in the article by Dr. Demmy et al (5:23). The model

! was developed by LMI as a means of relating the expected
number of operational aircraft to alternate Air Force stock-
ing policies. Proofs and other mathematical details for
this model are presented in Appendix 3 of the LMI repcrt
(LMI).

The LMI availability model includes the following

variables:

N = the quantity of aircraft in the systen.
j = the index of a particular component, or
item, of the aircraft, j = 1,2,....K,

where K is the total number of itens.

cy = the unit cost of component j.
QPA; = the quantity of component j on one
aircraft.
! sy = the quantity of spares for component Jj

stocked at a particular location.
BOi(s;) = the expected quantity of back orders on
component j when the stock level for this
component 1s s..
In this model it is assumed that demands obey a
stationary Poisson process, that repair and resupply times
are independently random variables, and that an (s-1,s)

inventory policy is used. Expected back orders at a random

point in time are given by

13
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BOs(s;) = L (x-si)p(xiny) sy = 0,1,2,... (1:

X=s+1l

where p{xiuj} denotes the probability that there are x assets
in the repair/resupply pipeline and ps; denotes the expected
number of assets of item j in repair or resupply. In the
special case where s; = 0, BOjs(sy) = uj. That is, if there are
no spares, the expected number of back orders equals the ex-
pected number of assets in the repair/resupply pipeline.

Now let q; denote the probability that a randonly
selected aircraft at a randomly determined point in time
does not have any components of type j missing.
Mathematically,

QPA;
BO(sy)

N-QPA;

This expression results from the following arguments:
If all N aircraft are to be operational, and QPA; is the
number of component j on one aircraft, then the total number
of units of component j needed is N-QPA;. Remember that
BOi(s;) denotes the expected number of "holes"” in the air-
craft due to the back orders of component 3 when s; is the
base stock level. Hence, BOj(s;)/{N-QPA;}) is the probability
that a requirement exists for item j due to the back order
on that item. Hence, one minus this wvalue is the probabil-
ity that a given unit of component j is not causing the

aircraft to be inoperable. Finally, since each aircraft

14

RN

< v

.....,J‘<
A A A A ¥ N
. .

T

‘l

L ¢
.

"

2




| mambidaddad b a8 £ £ h Lol £a0 b Sol At vah tab sud ad iahiab talo gl Algtas Al die Aad'e LINS Be RS0 A taiiaihll AN Al A a8 Shd oJiRvaNaT Aat et a8 B A A B A B'e 2Va $'0 Btad:ie 2de Bty T A TAY

contains QPA; units of component j, the probability that

each component j unit is operational must be raised to the
QPA; power to determine the probability that all QPAj units
are operational simultaneously. This then gives the above
expression for qj.

) Once the component availabilities q; are known, Q, the

probability that a randomly selected aircraft is operaticn-

al, can be determined. This is given by

K
Q= IO qy {3)
=1

(]

That is, the probability that a randomly selected aircraft
is operational equals the probability that none of its
components is in a back order status. Finally. the expected
number of operational aircraft in a fleet of N aircraft is
Q-N. Hence, the expected number of operational aircraft,

ENOA, is given by

Without loss of generality, it is assumed that each item j

is numbered in order of increasing demand rates. Hence,

ENOA may be written as




Pt i

L - -

where J denotes the number of items with very low demand
rates. This expression may be further simplifi=d to
ENOA = QL-QE.-N, where Q! and Qf denote the first and second
product terms respectively on the right hand side of the
above expression. The term Q! denotes the probability that
a low demand item is not causing a "hole" in a randomly
selected aircraft, while QF similarly denotes the probabil-
ity that a high demand rate item is not causing an aircraft
to be 1noperable.

If no back orders ever occurred for low demand items,
the expected number of operational aircraft would be
No = Q¥.N. Hence., Q! measures the impact upon aircraft

availability after accounting for supply problems for the

high demand rate items. Combining the above relations gives
J BO(sj;) \ QPA;
ENOA = No-Qt = No-II 1 - — {5)
j=1 N-QPA;

In the following analysis, the focus is on stocking
policies for low demand rate items represented in the
product term on the right hand side cf (6!. Sinc=2 =ach =f
these items has a low demand rate, (6) may be greatly sinp-
lified. The equation may be written in expanded form using

the binomial expansion as:

J BO{(s)) QPA(QPA-1) BOj(sy)\2
ENOA = No-II 1 - + - ... (7
j=1 N-QPA, 1.2 N-QPA,
16
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For low demand items, BOj(sy) will ke very small, evzen
when sy = 0. Hence, in this case, all terms involwving
quadratic or higher powers of BO; will be negligible. Thus,
a good estimate of ENOA is given by

BO(s))

ENOA = No-IT 1 - — (e)
j=1 N-QPA;

If equation (8) is then expanded the following is obtained:

Z;BOj(s)) BO1(si)BO (s}
No- |1 - —m——— + iy - ... {g)
N N2

ENOA

Again, if BOj)(sj} is small, the third and higher order
terms inside the brackets will be negligible. Hence, if
only low demand items are considered, a good estimate of the
expected number of operational aircraft is

BO,(s;)

ENOA = No-|1 - Zy——o (1o
M

which may be written as

[
[

INCA = Q"-(N - :1BOI(S))>

From this, the expected number of operational aircratr
equals Q¥ times the number of assigned aircraft, N, less the
expected number of aircraft that are inoperable due tc the

lack of serviceable spares for each low demand item j.
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tack cordars

the dermand rate for iften 3

average repalr/resupply timre for item jJ

o general, if the steock levsl fcr item j is incrzas:=4

by cne unit {to s; + 1), the increase In expected cparati:on-

al aircraft is, from (5},

AENOA, = QH-(Bo<s )

f13% and substituting the Poisson

resultant cderivation is

u
A ENOA, = QH. u;y - — +
A 2
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As this study 1s restricted to unigus and <omntn Zars
of low demand rates, the values c<f u, will ke srmall. Tvp-

ically for an item with twc demands per year and a

%
3
lag
3
th

n
wn

repair/resupply time of 10 days, then u = AT < 2,

e
18

if A is small, the gquadratic and higher terms of (14) a
negligible. 1In this case, equation {14! can be

approximated ty

AZ=ZNOA; = Q4.2 = ¢ N T

This simple resul: states that the esxpected change 1
the number of operaticnal aircraft ac a given base duz t2

1
3

having or not having cne spare of a low demand item a

s

art

-
’

base approximately equals the product of QF, the prokbabili«y
that no higher activity item is causing an aircraft tc b=
unavailable, and of u:, the expected number cf kackeorders

associated with holding no spares.

w
(6]
t
i
be
o1

Equation (15! will be used in the £following ch
determrine the change in the expected number of creration
aircraft that results from not purchasing any 2f the anigue:
srar=2s assessed.

summary

[t4]
[a
@D
W
1
(

This chapter contains an ocutline cf litsratur
to this thesis, including piece part analysis, RLAF prccure
ment procedures, and a mathematical model. The following
chapter will detail the methodology ro be nused €2r rh-

necessary data analysis.
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ITT. Methodology

Overview

The overall objectives of this research 1s t2 detcrmine

if an over-procurement of assessed spares has resulted
because commonality of piece parts has not been consider=zd.
This chapter describes the specific methodology employed ¢

accomplish the research objectives.

The acquisition of the VHF AM Transceiver Typ-< 5131-3a

system provided the unclassified data for this r=search.
This data, in two separate forms, was collected and anai-
yzed, the common components were grouped, and then the
components were compared with the RAAF inventory. The
comparison included a determination of the levels of stocks
required before and after introduction of the 618M aviocnics
system. An analysis was then done on the effects of a
procurement which would only involve the purchase <f those
items that are common and whose expected usage rate would
lower their associated spares stock level below the minirun

reorder quantity.

Data Collection

The Illustrated Parts Breakdown book (IPB) for the

recently acquired 618M-3A provides a progressive system

breakdown of the system components. The system 1s dispiav-d
as a number of sub-systems. The sub-systems are then
20
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displayed as a series or number of sub-components. The
final breakdown involves a pictorial representation and
tabulated description of the piece parts in each sub-
component (15},(9). Included as a part of the tabulation 1is
a description of each component, the manufacturer's part
number, and national manufacturing code. These can be cross
referenced with another tabulation to determine the
corresponding Military Specification (MIL SPEC) reference
code and MIL SPEC manufacturing code.

Having done the sequential breakdown of components to
their smallest part, and excluding commonality, the IPB for
the 618M-3A system indicates that there are a total of 4876
individual piece parts within the transceiver unit (15), (9).
Each of these piece parts is then analyzed by the project
assessor and he makes a determination as to which parts he
considers are either essential or likely to fail. This
determination is then cross-referenced with the IPB data tec
produce the List of Assessed Spares (LOAS). This list
contains those components considered essential to be pro-
cured, and the number of units of each item required in the
system. For the 618M-3A, the LOAS contains 410 line items,
totalling 1917 piece part components.

The other data required was obtained through the RAAF
Headquarters Support Command Logistic Support Office. Util-
izing access to the on-line computer, RAAFSUP UNIVAC, and

requesting a General Adhoc Review Selection Process (GARSP)

21
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report, gives access to a variety of acquisition and status
reports. Of these reports, Paramatised Analysis of Stock
Numbers (PASTNO) for LOAS entry number 20862, furnished the

required data for final analysis of the research problem.

Data Input and Validation

Data obtained from the IPB was fully cross checked
against the listings of the LOAS for the 618M-3A system.
All items highlighted in the IPB as necessary procuremnents
were compared with the line items in the LOAS to ensurs
validity of the entry, including NATO Stock MNumber (NSN},
item name, and quantity required. This validated data was
then entered into the commercial relational database dBASE
IITI Plus.

The GARSP output contains up to 32 sections of inform-
ation on each of the 633 components specified, and of the
32, only seven were required for this analysis:

1. NSN (NATO Stock Number);

2. COST (the cost of purchase of a single item};

3. ITEM TOTAL (the quantity of that item in stock);

4. USAGE FORECAST (average predicted annual usage for
the next three years);

5. USAGE PAST-ACTUAL ({(average actual annual usage rate
for the past three years):

6. PAQ (Provisioning Action Quantity - the number of
items below which, procurement action is taken to
replenish stocks); and

7. COMMONALITY (whether or not the item is unigue to
the 618M-3A system).
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Because the GARSP database has the relevant data input
directly to it, and is thus the authoritative database, the
GARSP output could not be validated against any other refazr-
ence, and was sinmply input into the same database package.
Both of the databases were then checked against the LOAS and
GARSP outputs to ensure validity, and to confirm that only

piece part components were included.

Data Manipulation

Using dBASE III's relational capabilities, both data-
bases were then indexed on their common field of NSN. These
common indexed fields were then used to provide a consol-
idated database that had all of the information necessary
from both of the databases. The method used for this was
the dBASE III "View" capability. Although this procedure
does not create a physical database or database file, it
does allow access to the information in either or both of
the databases used.

To be able to use the information available from the
"View", two further steps were necessary. A small command
program was written using the 4BASE programming language,
and a dBASE report format was created.

The dBASE Program. The program enabled the selection

and printing of either the common or unigque components
without having to filter either out using the dBASE report

capability. The program alsc allowed the analysis of only

23
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those unique components having low failure/demand rat=s, as

stipulated in the mathematical model. Finally, the program

permitted the analysis of only those common components whose
purchase was not necessary because of adequate stocks.

The program, shown in Appendix A, initially confirms
whether to analyze the common or unique components in the
databases. If the reports are to be printed, then the next
query enables that selection. The relevant "View" 1is then
called, the program starts at the top of the records cthe
"View" contains, and then iteratively selects the desired cr
suitable records from those available.

This selection is done for two reasons. First, for
unique components, the parts analyzed and used in the math-
ematical model must have a low failure/demand rate. The
demand rate used in this study was for actual and forecast
rates less than three per year. This figure was chcsen
because of the recommendations in the Demmy et. al. study
{5:27), and because it was an obvious cut off point in the
data values. Secondly, the final part of the prograr
selects for analysis, those common compcnents whose intr:-
duction would not probably lower stocks, at some time iuring
the reorder period, below the PAQ for the item. This was
achieved by selecting only those components for which:

STOCK - (PAQ + FORECAST USAGE) or

STOCK - (PAQ +ACTUAL USAGE) > O.
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Thus, only values greater than zero would be included.

IR LR

These are the items that are held in stock in quantiti=s

greater than is needed, even accounting for the introduction
of the new avionics system, and the subsequent higher parts
demand rate.

The dBASE Reports. Mathematical manipulations involv-

ing quantities and cost, for both common and unigue ccm-

ponents, were effected through the use of specific report

: formats. The reports were also used to print all of the
\
N data information required for the remainder of the analysis.
N
The first seven columns cof the two reports contain
b, information retrieved from the two databases, LOAS and
) GARSP, without any mathematical computations. The column
‘ headings and contents are as follows:
.'
A 1. NSN (NATO Stock Number - used as the index for
both databases);
y
2. COST (Cost per item - from the GARSP report);
3. STOCK (Number of items currently held in
X inventory - from the GARSP report);
. 4. PAQ (Provisioning Action Quantity - from GARSP
. the report):
2 FCAST Forecast usage rate - from the GARS3T
2 report};
‘ 6. ACT'L (Actual usage rate - from the GARSP
) report); and
Iy
3 7. ORD (Number of parts needed/ordered for the
", newly introduced system - from the LOAS re-
b port).

! The final two columns were different f£or the common ard
unique reports, and are as follows:

25
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Common items

1. TOTAL COST OF STOCK = COST 1z 3STOCT {Thisz -
is the total cost of all current stccke 3£

that individual ‘em) .
2. TOTAL COST OF ORLER = COST ~ ORDER (an o
optimistic cost figure that dces not tai: “
into account the most cost effective
number of items to purchase, but is the .
cost of the minimum number of parts Aass=s-
essed as required for the new systemn.
Unique Items .
L. 2237 OF SURPLUS STOCK = COST (3TCC# - =12
- FORECAST) (This figure equat2s tc the
cost of stock that is heid in inventory "
above the minimum required) .
2. COST OF STOCK ORDERED = COST x ORLCER 7
(Again this is an optimistic cocst f£igur- o
that only rapresents the ccst cf th: par=e Ky
that were ordered for this new sysren .
The two report formats also provide totals, by s.-ri:i; ~
each ¢f the numerical columns, and arrange the data int: =i- X
required page layout. o
~
Final Computations N
Cetermining thz 2ffzact 2f not procuring the iniju: -
compenaents £o2r the new syst2r is the final eiement in th- -
marthemanical zomputarnions £or this study. Fr: LaanTs .
3
{15! we have the change in sxpected number of operati-ni! t
K;
aircraft, AENOA, is given by :y
AENOA;, = Q%.1y = Q"- AT, f15% -
where Y% is <h: prokakility that no higher activity itcex 1o o
. . . . o
Z73Lusing an alr<craft to be unavailable, A 1s the dz2mand »raa- . o

~ -~
-
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for item j, and T; is the average repair/resupply time fcr
item j.

From the Logistic Management Directive (LMD! for the
P3C Orions, the expected aircraft availability, assuming
that all components are procured, 1is 99%, and this can be
assumed to be a suitable value of QF.

From the notes received from Headquarters Support
Command (HQSC) (6}, there are two extremes ~f +alues avail-
able for T;. The high value is 83 days per item. This
value obtained is the total average of all action fimes,
where action time is the total time from removal/requisition
to repair/resupply. These action times include those com-
ponents deemed to be of high and/or low priority. The
assumption made throughout this analysis is that the lack of
any piece part component will cause an aircraft to be un-
available, and thus this large value is nct totally rel-
evant, but will be used as an authoritative example of th=

effect of parts availability on aircraft availability.

The low value is 23.07 days per item. This ~val.ue is
also the total average of all acti~nn =imes Lo thaes. ~o-
tions are all high priority. The value 1is osbtained Doy

assuming that when a piece part fails, there is no replace-
ment, and consequently, the aircraft will be unavailable
until the part is replaced. ¥rom the rathematical model

A €or +the=

e

requirements, this is the figure that is requir

W

computations.
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Since equation (15) is for item j, and the unigue corm-

s s 8 0 a_ 5 %

ponents being analyzed are j =1, 2, 3, ... J, where J

denotes the number of items with low demand rates, then the

A L

total number of demands per year is the sum cf either the

forecast or actual demands per year, and this is the figure
that is stated in the report output totals. This figure, 3

when multiplied by Q" and T; will give the total expected

%

change in the number of operational aircraft considering all

low demand rate parts.

Meeting the Objectives -]

The objectives of this research were to determine if
allowing for commonality of piece parts would reduce the
required inventory holdings of same, and to ascertain if
there was any benefit gained by not acquiring those unique
parts that were assessed as required.

By appraising the two cost figures frem the analysis o

&)

common components, the benefits gained from not acquiring

too many piece parts can be determined. "
Although not as sirple as for commen components, the -

benefits gained from not acquiring unique components nay be P

determined from the data and figures presented so far.

F S
0

Thus, both of the research objectives should now be able tc

be met.
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Summary

This chapter has outlined in detail the methodology
used for acquiring, in-putting, validating, manipulating,
using, and presenting the data required to meet the research
objectives. The following chapter will discuss and analyze

the results obtained.
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IV. Findings and Analysis

g _

Overview

a1 e

This chapter uses the information obtained frcm the

previous chapter to determine the costs and benefits to be
gained or lost by considering commonality during the piece

parts procurement phase.

Resuits

The results of the two analyses, one for common <om- :
ponents and one for unique components, are presented ?
separately. :

Common Components. The data presented in Appendix B .

reveals that there are 373 different components, in the 7

618M-3A system, that are common to the RAAF inventory, and

for which there were sufficient numbers of these ccmponents ﬁ
in stock to adequately cover the increased spares resquire- %1
ment resulting from the introduction cf the new system. The i
data also indicates that there were a tctal of £33 of these ﬁ
commeon components deemed as required ftor the 613M-3A systen, :;
and that these components would cost a total of 3$1726.31.

Economic Order Quantity (EOQ) is the most economical
purchase quantity of a particular item, and is normally the
aggregate number of components purchased in a consclidated E.
order. Because EQ0Q figures for all of the components in the E;
613M-3A were not available, the number of components 'i

LR
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actually purchased for the newly introduced system is noct
available. Because the LOAS values are the ninimum order
required, the equivalent component EQQ figure must be at
least as large, if not greater than the 883 shecwn in th=z
LOAS as being required. Thus, the savings to be gained by
not purchasing these common components would also be greater
than the figure calculated above.

The data also shows that there are a total of $03% of
these common components, costing $63,079.53, that ar:
actually surplus to the most pessimistic of projected r=-
guirements. If the procurement policy was altered, such
that only those components that are required to be purchas=zd
to maintain adequate stock levels are purchased, then this
dollar amount is the overall, or long term savings that
could be gained.

All of these figures are determined solely from the
basic cost of the components, and do not take into acccunt
the order processing, purchasing, transportation, handling, \
warehousing, and inventory carrying costs asscciated with
these surplus items.

Unique Components. The total cost >f rthe 363 unijus

components associated with the new avionics system, and held
in stock, is $1229.80, and is the amount that could be saved

by not procuring the components.

v
T
[

Each of these components is a low demand itenm.

average change or decrease in ENOA associated with ner
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purchasing any of these components will fall within a cer-
tain range depending upon whether any or all cf the com-
ponents are treated as high or low priority. If all of the
failed unique components cause an aircraft to be unawvail-
able, the acquisition will be given high priority, and the
resultant value of the decrease in ENOA is 0.963 per com-
ponent. If none of the parts cause an immediate aircraf=-

unavailability., then these low priority componants will

5

cause an associated reduction in ENOA of .22

L v
JOLDY

component. Obviously, because not all componenrts will b=

either high or low priority, rather, there will be a 1iu

1
o
r
it

of high and low priority components., the actual figur= will
be somewhere between these two figures.

Using the total forecast number of spares reguir=zd,
11, and assuming that any component that 1s cssential will
be treated as high priority, gives a total decreas= in ZICA
of 0.688. This represents a pre-procurement planning figurs:
that may be used to determine whether or not it is cost
effective to purchase any or all of the unique compconzn-z.
The total fleet of P3C Orions is 12. The proj3

in ENOA means that 9.312 aircraft are now availabl=z, and

this represents a 93.12% aircraft availability.

on

By using the actual number of components requir=d,
the total reduction in number of aircraft operaticnally
available is 0.313. This is the actual redu:stisn in aiv-

craft availability for the year that would have lit2rally

32
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resulted if the all of the unigque components had not been

LN e,

purchased. When compared to the total of ten aircraft in

the fleet, this reduction can be represented as a 96.87%

(AR AAAS

aircraft availability.

P
&

Analysis of Results

.
e

The previous section of this study completed the final

y 5 Y

calculations that are relevant to the analysis, and presents
the mathematical results. This section discusses the sig-
nificance of these results, and will also consider the
relevance of these same results when consideration is given

to some practical aspects of avionic components and their

'.",.".,.; \'x:..\.._.'.-" ~

P
e

procurement.

X 2

z

v
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Common Components. Although the final figure of

$1736.31 is not a very large amocunt, the value of $63,079.63
is. The actual savings that could have been realized during
the procurement of the 618M-3A avionics system is probably
larger than the first figure quoted, but could not be deter-
mined in this study because the relevant EOQ figures were
not available.

As stated, the second figure represents the amcunt thar
could be saved if all of the unnecessary or surplus com-
ponents were not purchased. Obviously this figure could nct
be realized immediately, but would take time between the
implementation of a changed policy and the utilization of A

all of the surplus components. ®
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The final point to realize from the common compcnen©

analysis 1is that the above figures would be an underestimat-

ion if the unique component aspect of this study was also

considered. While entering the data for both aspects of .
this study, it was ocbvious that many of those components

that are common to the inventory are only common with one or

two other systems. Each of these components had a low

predicted or actual usage rate, if any. If these cocmponents

had not been purchased in the first place, there may havs :

also been no need to procure another quantity for the new

5 Bp_0_9

system. The argument is circular, in that the less conx-
ponents purchased for a system, the less components there
are to be common to the next system, and the less that need
to be purchased.

The main detractor from the argument above is that the
less components that are available in the inventory, the
lower the likely aircraft availability. Obviously ther= arc
cost savings to be gained by considering commonality <€
components, but each analysis of unique components must be
undertaken separately.

Although this analysis considers what components are
currently available, the possible or likely loss of inven-
tory due to time of life expiration is not. Any items that
are purchased in excess of the projected c¢r actual demand
will thus not be required for an unknown, unspecified, but

definite period of time. This period of time may exceed ths oy
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components allowable shelf-life time, thus wasting further
resources.

The other factor to consider is that the 618M-2A is
only one of a number of new avionic systems introduced with
this latest new aircraft addition to the RAAF inventory.

The minimum cost savings, for each of these avionics sys-
tems, when applied across the entire range of new systems
introduced in a single year, can mean substantial savings
during the procurement and support stages of an acguisition.

Unique Components. Once again, the costs associated
with the procurement of unique components is understated.
Because the actual total, or ECQs of the components pur-
chased for the 618M~3A system are unavailable, the only
totals used were those available for the items remaining in
stock. Although the difference is only minor, the actual
number of parts procured for the introduction of the new
system is however, slightly larger than the number of conm-
ponents currently in stock. Consequently, the amount of
$1229.80 is somewhat understating the cost of the spares f=:
the introduction of the new avionics system.

Being realistic, the calculated reducticn in =f&.:oni-- 1
number of operational aircraft is overstated. The calcu-
lations of reduction in ENOA were made assuming that every
single component failure will cause an aircraft to be un-
available until the required item is provided by the retail-

er or supplier. Among the things that ensure that this docs
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not happen are the holding of sufficient spares of leavel 3,
2, and 1 components. These components are held in suffi-
cient supply, such that there can be a number of them being
repaired without affecting the serviceability or availabil-
ity of the fleet of aircraft. This quantity of higher level
components is determined using the PATTRIC model. Another
option available is to use the money saved by not procuring
the unique components to acquire more of these level 3, 2,
and 1 items, and therefore increasing the expected aircrai-
availability.

There is also fact that all three of those levels of
components can have their available and serviceable parts
used as spares for the unserviceable items. Although dis-
couraged, this last resort, called cannibalism, does occur,
and can increase, or at least maintain an aircraft avail-
ability/serviceability level until the required spares
become available. This last resort will probably maintain
the availability above the calculated/predicted 93.12%.

For the analysis completed in this study, it has bz-n
assumed that Q#, the probability that a high demand icz=m is

nct causing an aircraft to be incoperable, 1s 99%. I thi

n

figure is actually smaller, then the decrease in effective
number of operational aircraft is reduced also. This may be
determined either mathematically, or intuitively by reali:z-
ing that if an aircraft is unavailable due to a high demand

part not being available, then while waiting for that part,
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there is the possibility of resupply of the required low
demand item also. Each procurement, not only at the systenm
or level 1 tier, but also at the weapons system or majcr
weapons system component level, must therefore be analyzed
to determine the benefits versus deficits of not procuring

certain spare unique components.

Summary

This chapter has presented the final results of this study

of component commonality, and a subsequent analysis cf these
results, including some realistic perspectives. The follcw-
ing chapter is the concluding chapter, and details the final

conclusions and recommendations of this study.
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V. Conclusions and Recommendations

Conclusions

There are significant savings to be realized by con-
sidering commonality during the procurement phase for a new
avionics system. These savings can be effected by re-
appraising the procurement policies for common, unique, and
a combination of both types of piece part components.

Common components need not be held in gquantitics sur-
plus to the projected parts requir:azments, consistent wirth
the scheduled procurement cycle. Nor is there any requirs:-
ment to purchase additional common components associated
with the introduction of a new system. This study has fcund

no detrimental effects that can be identified with this type

not be optimal. The reduction in aircraft availability may
RY:;
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of policy. Any savings that can be gained by analyzing
common components in a new system does not need to be sub-
ject to a cost-benefit analysis. There are no detractors
against which to compare the savings.

Compared to the cost of an aircraft, or even a small
percentage of one. the cost savings associated with not
purchasing the assessed unique components are small. TLCemmy
et. al. came to these conclusions, and recommended that
adequate spares be available tc maintain the desired opera-
tional level or flying rate (5:27). For the Royal Austral-

ian Air Force, where funds are limited, that solution may
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be worthwhile or acceptable if substantial savings 2in De
effected. Each projected procurement must be analyzed and a
cost-benefit determination made for each new system.

Any reduction in either the inventory levels cr =on-
ponents procured also has a number of tangible benefits that
cannot be as readily calculated. These benefits include
reduced wastage, lower order processing, purchasing. ftrans-
portation, handling, warehousing, and inventecry carrying
costs. These costs should not be ignor=d 1in any 2L h=
determinations, especially if the decisicn <o acquirs 1is

contentious.

Recommendations

All new avionics systems should be analyzed to d=f:r-
mine the level of commonality of piece parts with thcse
currently in the RAAF inventory. Those parts thart ar=
common to the inventory should not be purchased Lnl-ss th-
new systems introduction would possibly reduce the stork
levels, during the procurement cycle, below the Frovisizning
Action Quantity for that item.

One of the main restrictions with the iapl-oenta-.:on
the above recommendation is that the present RAAF assessment
method is manual, and too time consuming. As this form of
analysis can provide considerable manpower and mocnetary
savings, it is recommended that programs be devaloped t:

utilize current capabilities and allow a comput.orized

A\

P SN



determination of common component acquisition requirements.
Once computerized, the determinations could be expanded
beyond just the RAAF inventory and systems to include the
Army and Navy as well,

Because the above process can produce considerable
savings, it is also recommended that this commonality ccm-
parison be carried out for other component and system typ-<
other than avionics. Another possible consideraticn is
using the same methods to assess any benefits of acquiring s
one type/brand of system over its contenders.

Unique piece part procurement should be analyzed for

each system proposed. There are savings tc be made by nct

procuring these quantities of unique components, but to the

o &' 0 £ & 5

detriment of aircraft availability. Unique piece part

components should not be purchased for those proposed sys- -3

tems that demonstrate a potential cost saving, for a small

reduction in aircraft availability. -
Because actual trial studies, in which unique parts ar:

not purchased, would mean an unwanted reduction in aircra<t

availability, it is recommended that a simulatisn program o:

»

developed to emulate the likely results, and that thcse g
results then be used to establish a unique piece part 2
procurement policy for the RAAF. :
Economic Order Quantity values, for components compris- ;

ing the system analyzed in this study, were not availabl-. i
As a consequence of this, firm savings figures for the a
40
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common component analysis were not able to be deternrined. A
follow on study is recommended using EOQ's and possibly
analyzing systems from either another field, such as engines

or ground support equipment, or even for multiple or large

systems.
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Appendix \: dBase Program

SET TALK OFF

CLEAR

ACCEPT 'Analyze Common ¢r Unigue Components ? (U/C) ' TO U2
CLEAR

ACCEPT 'Do you want this report printed ? (Y/N) ' TO YN

IF UPPER (YN})="Y"
SET PRINT ON
ENDIF
CLEAR
SET VIEW TO ALL1
GO TOP
DO WHILE .NOT.EQF ()
IF UPPER(UC)="U"
REPORT FORM UNCOMM FOR COMM_UNIQU ='U' AND. ACTUAL < 2
.aND.
FORECAST < 3

ENDIF
IF UPPER{(UC)="C"
REPORT FORM COMM FOR ITEMS_TOTA - (PAQ + ACTUAL) > ©
.AND.
ITEMS_TOTA -~ (PAQ + FORECAST) > 0 .AND. COMM_UNIQU = 'Z°
ENDIF
ENDDO
SET PRINT OFF
RETURN
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5310-00-622-1724 0.05 3318 2160 894 410 2 12.20 9.1
5310-00-674-7629 0.18 131 33 32 1 2 e.1z 7.:%
5310-00-682-5993 0.06 2908 79 53 11 3] 165.%56 0.00
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5310-00-952-1423 0.08 198 3 4 17 2 13.04 2.15
5310-00-965-1805 1.33 126 0 0 0 0 167.58 0.00
5325-00-641-3425 0.07 4 1 1 0 1 0.4 3.07
5325-00-731-0316 0.21 450 231 154 o 1 13.65 0.21
5325-00-782-7345 0.94 15 2 1 0 ! 12.28 2.5
5325-01-085-1766 0.10 13 5 3 0 1z 0.40 1.20
5340-00-120-2035 0.138 30 7 5 0 1 3.24 0.12
5340-00-200-2746 0.29 227 0 0 0 2 55.83 0.58
5340-00-282-7966 0.03 659 0 0 0 2 12.77 2.04
5340-00-944-1478 1.74 3 0 0 0 1 5.22 1.74
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5340-01-031-0350 2.51 25 0 0 0 12 52.7¢% je.iz
5340-01-114-9119 5.00 4 1 0 0 1 18.00 5.00
5365-00-484-6628 0.02 1260 2 28 0 4 24.08 0.08
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s NSN COST STOCK  PAQ FCAST ACT'L CRD 7Z2ST OF I7¢T °F
SURPLUC  >TocC¥
STCCK CRDERED
1 5905-99-021-9095 0.21 20 4 2 0 0 2.54 0.0
» 5905-99-022-1162 0.09 6 N 0 0 9 9.54 2,00
5905-99-022-2128 0.23 54 9 4 2 0 2,13 0.0
5905-99-022-2191 0.54 19 12 5 0 0 1.02 0.00
5905-99-022-3181 0.08 273 60 25 0 0 15.04 0.00
, 5910-00-007-2003 1.04 552 295 197 66 2 2.40 2.08
¥ 5910-00-050-4539 0.52 8 0 0 0 O 1.15% 0.00
> 5910-00-063-3428 0.06 180 13 9 11 9.18 0.96
' 5910-00-078-7227 0.8 52 0 0 30 52.03 0.0
5310-00-104-5849 0.47 2 3 2 71 31,49 5047
5310-00-106-7151 2.90 3 0 ) T 23.20 a0
. §510-00-108-4300 2.01 10 C 3 : Ll L
' 5310-00-113-5475 0.92 505 294 193 295 4 16,315 3,93
I 5510-00-113-5499 0.30 1276 321 206 247 0 121,70 1.0
- 5910-00-113-9628 153.61 100 58 29 13 3 470.33  4£0.22
5910-00-113-9817 8.24 413 213 142 200 L 4TTLaT Tl
B 5910-00-116-8935 0.58% 101 18 12 5 1 39.05 n.3%
3 5910-00-117-8167 1.58 55 15 10 g 2 17.40 I
' 5910-00-117-8170 0.49 108 13 9 1 12.14 oL 40
’ 5910-00-124-0045 0.45 133 2 1 0 0 53.50 £.90
. 5910-00-127-1533 5.50 26 1 3 11 104.50 2,20
5910-00-132-2712 0.34 °4 27 Y 1109 3.09 2.0
- 5910-00-142-2563 4.2¢ 42 6 6 22 127.20 3.18
5910-00-142-6950 9.42 93 34 23 231 339.12 3,42
5910-00-182-8389 2.68 3 1 1 1 1 2.68 2.52
5910-00-204-0106 0.36 11 0 0 40 3,94 3.00
N 5910-00-208-4282 0.33 265 €9 60 2 45 18,18  14.:2%
3 5910~00-236-8740 1.22 502 324 218 28 8 78.64 5.10
53910-00-247-2205 2.21 43 25 17 12 2 2,201 1.42
! 5910-00-257-1146 0.90 10 0 0 300 3.00 0.90
[ 5910-00-402-1640 1.23 38 10 7 o 0 25,83 0.60
. 5910-00-402-3701 3.73 3 1 1 SRS SeLlt S0
N 5910-00-409-0224 2.12 1 0 n AT oL nL0n
- 5910-00-417-0830 5.90 < 1 . S 1200 b
. 5910-00-436-3633 0.73 L 2 11 0 B! R
: 5910-00-439-5630 1.2 3 ; ‘ : e S
. 5910-00-450-8592 0.34 30 10 4 20 5.4 0.0
g 5910-00-451-1372 0.71 23 14 3 SH IR ol
[ 5910-00-462-6881 3.22 14 2 o} 22 15.03 5.14
i 5910-00-469-5602 0.93 19 g 3 vl 1,30 LA
5910-00-521-2410 0.13 g ! 1 DI n.1a n.00
N 5910-00-600-6839 0.3¢ 2 y o oo 30 L0
- 5910-00-688-6457 0.78 §26 114 "€ il 262,08 &4
. 5910-00-780-8215% 2014 44 N 3 : > 10,23 2.0
. 5910-00-783-9403 0.3 EE K s AT SRR A
) §910-00-792-816% 2.14 o0 S : : . [ DI
5910-00-807-72%3 1.03 ) ‘ : : T SR
N 5910-00-324-3214 0.2 oo - R i
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NSN COST STOCK PAQ FCAST ACT'L ORD  Z02CIT OF COST °F
SURPLUC STOCK
ZTCCK ZKIERED

5910-00-840-3442 8.08 5 2 1 0 0 16.1% 0.00
5910-00-840-7794 0.87 26 14 3 7 O] c.2C 2.700
5910-00-850-0830 1.28 90 9 €& 5 0 36.00 0.70
5910-00-850-5355 1.92 25 0 0 0 0 43.00 0.00
5910-00-854-3117 0.09 76 1 5 g 1 5.76 0.09
5910-00-861-5108 0.67 3 0 0 2 0 2.01 2.00
5910-00-879-3559 0.63 13 0 v 3 0 3.19 0.00
5910-00-880-5430 0.43 456 0 0] 0 ] 136.08 7.00
5910-00-883-8518 0.56 30 0 0 0 0 16.20 0.30
5910-00-890-4737 0.30 137 12 3 1 : 35010 2.0
5910-00-928-7504 3.67 25 9 £ 0 0 16.70 0NN
5910-00-939-4167 1.53 209 25 . - B DR T
5910-00-958-1767 0.91 6 0 0 0 0 5.4¢ 0.u0
5910-00-989-9695 0.64 155 0 0 Q 2 33,20 1.00
5910-00-995-0614 1.92 53 13 14 0 11 10.:22 2l.1z
5910-01-006-9750 0.50 57 4 4 z 1 2l D.3)
5910-01-011-6105 0.72 13 2 2 1 14 5.48 10.08
5910-01-030-1101 0.35 20 10 1 1 3 2.10 1.9¢
5910-01-033-0425 1.54 49 12 3 10 2 14.56 3.08
5910-01-044-3584 2.12 20 9 5 2 1 17.30 2.1z
5910-01-047-8498 1.19 11 0 0 0 0 13.09 .00
5910-01-048-9183 2.52 33 14 5 Z 1 $2.78 2.52
5910-01-049-4960 1.95 30 10 7 2 1 25.35 1.95
5910-01-049-5675 0.19 90 13 12 1 1 11.40 Q.13
5910-01-060-7678 0.35 7 1 2 1 0 1.40 0.00
5910-01-062-4802 3.44 15 1 B 0] 2 4.72 10.32
5910-01-066-4956 7.43 29 1l 1 1 1 200.61 7.43
5910-01-081-4675 20.57 77 30 12 3 2 TIL038 41.11
5910-01-085-8358 0.75 13 5 2 0 0 3.75 2.00
5910-01-092-1589 0.31 15 7 3 0 0 1.55 0.00
5910-01-113-2894 23.27 5 0 0 0 L 116.35 23.27
5910-14-253-9822 2.33 101 2 R J 8 2204 DL
5910-66-052-9855 7.35 22 N 1 9 1 184038 7.8
5910-66-052-9856 1.14 55 1 2 1 1 RO IE L
5910-66-053-0623 1.87 16 0 0 X n ThL0L oo
5910-56-109-0498 0.3% 3z a ) : J 1038 D
5910-~99-953-0515 0.83 109 0 0 D 0 30.47 DI
5915-01-012-6264 72.34 11 3 Z N 1 131,04 2.4
5930-00-543-1237 2.28 41 13 9 0 1 43.32 2.8
5935-00-192-4729 1.04 11 31 20 15 1 20.30 o
5935-00-492-7742 10.87 26 7 5 2 1 182,13 1n.37
5935-00-493-0431 2.08 14 5 4 z 1 240 2.03
5935-00-615-8555 0.31 1087 30 19 0 1 321.78 0.31
5935-00-752-2974 0.14 1293 74 43 53 ] 123,234 2.0
5935-01-073-4633 39.71 7 2 ! l 1 c3ad T
5940-00-110-2993 0.19 193 90 <0 0 3 7 S
5940-00-259-5743 0.19 £06 0 0 0 3 tle.1d (A
5940-00-644-8722 0.14 7444 94 w3 10 Pl e s
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NSN COST STOCK  PAQ FCAST ACT'L ORD COST OF COST OF
SURPLUS STOCK

STOCK ORDERED

5940-00-761-3327 0.17 39 39 26 0 19 4.08 3.23
£940-00-763-1223 0.02 20 10 1 0 0 0.06 0.00
5940-00-882-2782 0.33 87 12 5 0 0 23.10 0.00
5940-00-904-9633 0.05 764 184 123 0 1 22.85 0.05%
5940-00-910-3544 0.43 117 67 45 0 75 2.15 32.25
5940-00-935-3379 0.16 257 g4 56 2 6 18.72 0.9¢6
5940-01-013-0805 0.29 20 4 3 0 2 3.77 0.58
5950-00-042-4694 1.56 8 0 0 0 1 12.438 1.56
5950-00-279-6539 0.50 37 16 11 1 1 5.00 0.50
5950-00-325-5470 0.50 11 5 4 0 1 0.50 0.50
£950-00-503-3700 0.73 103 12 3 1 2 60.59 1.46
$980-00-"34-3940 2.37 12z 4 23 3 0 43.55 0.90
5950-00-779-3452 0.27 372 104 42 46 1 61.02 0.27
5950-00-375-4537 5.5% 8 0 0 0 1 33.30 5.5%
5950-00-957-0712 0.22 12 0 0 0 1 2.54 0.22
5950-90-961-9599 Q.16 87 0 0 0 0 26.22 0.00
5950-01-003-4885 1.54 13 1 1 0 1 16.54 1.54
5920-01-004-9024 0.71 41 4 3 1 1 24.14 0.71
5950-01-029-8026 0.84 9 3 3 1 1 2.52 0.84
5950-01-030-4046 0.49 13 7 3 0 2 3.92 0.98
5950-01-030-6749 2.19 11 7 3 1 2 2.19 4.38
5950-01-030-8409 0.36 23 1 5 0 6 3.96 2.1¢
5950-01-031-0250 2.38 18 7 3 0 1 19.04 2.338
5950-01-031-4509 6.23 15 4 3 0 1 49.34 6.23
5950-01-031-4643 1.48 22 6 4 1 3 17.76 4.44
5950-56-052-9476 15.63 11 1 3 1 2 16.63 33.28%
5950-66-097-2503 0.61 168 0 0 0 14 102.48 2.54
5955-01-081-62136 28.71 15 7 3 1 1 143.55 28.71
5961-00-022-56656 1.27 1743 1136 468 4936 5 176.53 7.62
5961-00-069-3641 0.41 231 72 48 39 1 45.51 0.41
5961-00-083-3297 0.15 344 222 92 86 1 4.50 0.15
5961-00-115~34%0 1.07 1075 37 58 14 5 995.10 5.35
5961-00-124-5019 0.76 299 65 44 22 3 143.64 2.28
£961-00-185-3559 11.09 59 15 15 16 1 321.61 11.09
5361-00-226-3579 0.44 365 159 106 85 3 44.00 1.32
5961-00-241-3532 2.2% 295 1 14 4 1 500.75 2.25
5961-00-420-3668 1.00 129 3 204 114 2 208.00 2.00
£961-00-487~2825 0.74 18 7 5 4 1 4.44 0.74
5961-00-603-8935 4.13 23 4 3 2 1 66.08 4.13
5961-00-731-9831 0.20 204 55 37 2 13 22.40 3.50
5961-00-732-5028 0.25 194 78 52 5 10 16.00 2.50
5961-00-833-201% 0.38 8 3 2 1 9 1.14 3. 42
5961-00-835-6663 0.98 678 246 158 161 2 2682.52 1.96
5961-00-847-5242 0.41 53 11 7 1 1 14.35 0.41
5961-00-847-5247 0.30 283 52 35 21 1 58.20 0.30
5561-00-933-4977 3.1z 334 130 127 33 1 209.04 .12
5961-01-013-02831 9.48 5 0 0 0 1 47.40 9.48
59€1-01-016-1935 12.12 3 22 15 2 1 12.12 12.12




NSN

5961-01-030-1237
$961-01-041-3344
5961-01-043~7003
5961-01-043-7004
5961-01-043-9178
5961-01-067-7294
5961-01-082-8807
5961-14-254-6362
5961-66-052-9868
5962-00-318-2223
5962-00-318-2224
3962-90-341-3544
5962-00-348-2541
5962-00-361-8649
5962-00-365-5723
£962-00-390~-5170
5962-00-432-0989
5962-00-503-8069
5962-01-030-6127
5962-01-030-67936
5962-01-031-4528
5962-01-076-8391
5962-01-082-4487
5970-00-246-4898
5970-00-910-3528
5975-00-825-3330
5975-01-124-7394
5999-00-137-1134
5999-00-410-5450
5999-00-424-9736
5999-01-030-3933
5999-01-105-1991
5999-56-057-3446
5$210-00-831-1507
5240-00-155-73256
xxx Tot3] *x*

COsT

.10
.61
.54
.38
.47
.95
.23
.06
.25
.96
.30
.56
.25
.55
.31
.62
.82
.82
.41
.45
.38
.59
.53
.05
.01
.38
.81
.73
.28
.11
.19
.56
-49
.74
.41
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52
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5
225
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85
21
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50
39
150
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PAQ FCAST
53 22
12 8
0 0
0 0
82 55
19 13
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119 0
0 0
2943 1962
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9039 883 63079.63 1736.31

1017.
115.
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27.
.75
390.
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.60
.30
4491,
157.
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189.
14.
632.
1.
14.
872.
5.
.31
.01
.45
0.

30
52
70
80
26
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22

75

24
50
35
35
33
80
64
32
30
52

09

.38
.05
.95
917.
.28
22.

7.
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49.
65.
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.70
.00
.15
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.10
.00
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.00
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.00
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.00
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.45
.78
.0e
.53
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E: appendix C: Unigue Spare Parts
)}
>, NSN COST STOCK PAQ FCAST ACT'L ORD TOTAL TOTAL
: COST  £OST
4 CF OF
STOCK ORDER
L )
: 3120-01-114-8837 1.74 5 0 0 0 4 8.70 .95
g 4730-01-116-0433 1.37 0 0 0 0 %  0.00 5.2%
2 5305-01-026-4957 0.00 0 0 1 0 5 0.00 0.00
3 §305-01-026-4962 0.00 0 0 1 9 4 0.00 0.00
5305-01-110-2728 0.63 100 0 1 0 10 63.00 4.30
: 5305-01-116-0850 1.74 5 0 o Yo DL T
N 5310-01-030-8411 0.15 10 0 0 0 2 1.50 0.30
A 5340-01-114-6792  2.63 5 0 0 0 ¢ 13.10 10.72
N 5365-01-116-0616 2.90 5 0 0 0 4 14.50 11.60
5365-01-116-1043  1.63 0 0 0 0 5 0.0 .15
5365-01-116-1044  1.63 0 0 0 0 2  0.00 3.26
% 5905-01-114-9162 6.64 5 0 0 0 1 33.20 5.54
) 5910-00-022-8185 7.81 7 3 0 0 1 54.67 7.21
b 5910-00-029-4852 2.87 T 0 0 1 1 20.09 2.37
W 5910-00-481-8316 0.00 0 O 0 1 3 0.00 0.00
> 5910-00-377-8189 0.29 0 0 0 0 2  0.20 0.53
5910-01-006-7205  2.29 5 0 0 0 1 11.45 2.29
2 5910-01-030-4026 5.77 27 1 1 11 155.79  5.77
, 5910-01-114-4239 0.00 0 O 0 0 2 0.00 0.00
. 5910-01-115-1951 0.00 0 0 0 0 1 0.00 0.00
5910-01-133-3896 4.22 10 2 1 0 1 42.20 4.22
.. 5935-01-087-6384 0.29 0 O 0 0 12 0.00 3.43
‘ 5935-01-108-0076 0.33 0 0 0 0 8 0.00 2.64
g 5935-01-126-5930 0.00 0 O 1 0 1 0.00 0.00
y 5935-01-147-5904 0.89 100 0O 0 0 1 89.00 0.89
" 5945-00-138-7761 24.19 300 0 0 2 71.57 48.33
.. 5945-01-125-5281 20.99 0 0 0 ¢ 1 0.00 20.99
[ 5945-01-127-9293 101.47 4 0 0 0 1 405.32 101.17
‘ £950-00-498-1308  0.20 5 0 0 01 100 0.0
; §950-00-576-5143  0.57 48 2 ! DN U ER T
- 5950-01-118-9225 0.00 0 O 1 0 1  0.00 0.00
5950-01-127-9249 0.00 0 0 1 0 3 0.00  0.00
P 5950-01-153-0633  6.53 5 0 0 0 3 32.65 19.59
‘ 5961-00-520-5175 19.53 301 1 2 3 53.59 58.53
5999-01-083-7344 0.00 0 0 1 0 0 0.00 0.00
5999-01-110-2998 22.15 5 0 0 0 2 110.75 44.30
2 5999-01-114-6313 0.00 0 O 0 0 1  0.00 0.00
y 5999-01-115-1899  0.00 4 4 0 0 0  0.00 0.00
o k% Totag]l *=xx
D 241.60 363 13 11 S 101 1229.30 3237.26
. 51
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VITA

Squadron Leader Geoffrey E. Tasker was becrn cn ©

1954 in Perth, Western Australia. ©On graduation from

school in 1971, he then entered the Royal Australian

A

Force Academy. While at the Academy he received his

Bachelor of Science degree and a post Graduate Diploma

Military Aviation.

£o the Royal

course in 1976. Since receiving his wings he has flcown
quois and Chinook helicopters with numbers 9 and 12
rons, and Caribou transport aircraft with number 238 Sguadron
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