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CHAPTER I

PROBLEM DEFINITION

Statement of the Problem

Air Force depot level maintenance is a highly indus-

trialized activity performed by both in-house and contract
sources. The cost of ‘iepot level plus lower levels of maine
tenance range from three to ten times the acquisition cost
of military systems over a ten year life span (18:4). In
fiscal year 1974 the Department of Defense was spending

é $20 billion a year for maintenance (23:158). Cost pressures

of this magnitude have forced the Department of Defense to

; have a high concern for the cost of maintaining its systems. .

- : Recently the DOD has initiated the use of Reliability ; 3:
Improvement Warranties (RIW) in an attempt to lower the life B
cycle cost of military systems by lowering their maintenance
costs,

RIWs are long-term contracts restricting repair capa-
bility of warranted items to the contractor for the duration
of the warranty period (14:9). RIWs have been advanced as a
useful device to obtain improved reliability (in terms of
greater mean time between failures (MIBF)) by providing the
contractor a positive financial incentive to increase the

MIBF through a fixed price warranty contract (14:2). These

,.
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warranties are applicable to new procurement as well as items
that are already in the inventory (28). Important as the
life cycle cost of equipment may be, it is not the only fac-
tor that must be considered in a maintenance policy. The DOD
must also maintain the induetrial base capability to respond
to surge requirements for repair of equipment resulting from
increased activity in times of emergency conditions (30:3).
The DOD has maintained the capability in its depot
level organic maintenance facilities to respond to surge
repair requirements and field repair capability for several

reasons:

First, since a full wartime support capability was
required, it was felt that only a govermment depot could
be required and counted on to retain this reserve capac-
ity at all times. Second, since governmment depot employ-
ees are not allowed to strike, critical support of weap-
ons systems would be assured at all times. Third, since
govermment depots are under full government control,
they cannot refuse to do some work on the grounds that
it is not economical, etc. [ 11:2].

- :
ponie

Modern military hardware is highly complex and

embodies advanced state-of-the-art technology in most cases,

Time and money constraints often preclude the testing and

analysis required to achieve high reliability. Consequently,
military systems are frequently deployed in an unstable state
(predisposed to early failure), and require extensive
resources to operate and support (21:1). Air Force organic
maintenance at depot level, supplemented by contract mainte-
nance, has historically maintained the resources necessary

to provide this support.




: For existing inventory items, the question of main-
taining a surge repair capability is not usually an onerous
one Because the RIW contract has historically been performed
concurrently with alternate in-house repair (19:10). For new
procurement, however, DOD does not develop in-house repair
capability until long after the item has been introduced into
the inventory. Thus, in these cases, in-house repair capa-
bility may be seriously delayed. As a result, the government
loses direct control over the maintenance of a surge repair
capability (24). In the event that an RIW contractor support-
ing mission-essential equipment could not respond to surge
requirements, alternative repair sources would have to be
developed to meet the surge (6). In-house depot level main-
tenance facilities may then be a prime candidate for consid-
eration in meeting surge requirements. Given the possibility
that a contractor could not fuliy respond to a surge require-
ment, an examination should be made of the impact of RIWs on
depot level maintenance capability to respond to surge

requirements (6).

Background
From an economic viewpoint, reliability improvement

warranties offer benefits unobtainable from any other kind

of procurement methodology (36:B7-B8). The objective of RIW
contracts is to provide the contractor an incentive to design
and produce more reliable equipment with high mean time
between failures (MIBF) resulting in lower maintenance costs

during field/operational use of the equipment (37:1A-14). The




contractor is responsible for repair of all warranted items
during the contractually specified warranty period, which is
usually quite long (normally 2-6 years). During this time,
the contractor is encouraged to implement no-cost (to the
govermment) Engineering Change Proposals (ECPs) that will
increase equipment reliability. Since the contractor has the
responsibility for all equipment repair for a fixed price,
the reliability improvement should increase his profits
(14:5-10).

Close scrutiny of the defense dollar has placed
greater emphasis on the Life Cycle Cost (Lcc$ concept for
weapons systems acquisition and has stimulated.increased
intarest in the fixed cost features of RIW contracts which
would enhance this concept (21:15). One of the benefits
attributed to RIWs is the minimal investment required by
the govermment for initial support, since the contractor
acquires test and repair equipment to provide all repair
services during the warranty period for a fixed price agreed
upon during contract negotiations. RIW usage may also reduce
requirements for skilled military maintenance and support
manpower (371A-13,A-14), These anticipated benefits have
created high level (Assistant Secretarial) interest in the
applicability of RIW within the DOD procurement methodology
(2211)., This interest has resulted in a profusion of activ-
ity within the Department to enter into RIW contracts (28).
The criteria provided by DOD for selecting RIW candidates
(2216£ff) does not include a need for self-sufficiency. This
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need for self-sufficiency was identified by the Air Force
Business Research Management Center (8:5) and the ARINC
Research Corporation in criteria for selection of items for
RIW developed for the Rome Air Development Center (2:137,61).

The first documented use of the reliability improve-
ment warranty (then called Failure Free Warranty) by a mili-
tary department was in 1968, between the Navy and Lear
Siegler for the AJB-3 gyro (2:31). Since then, the Navy has
completed six such reliability improvement warranties (35:17).
Interest in the DOD has grown and culminated in an action
memorandum from the Assistant Secretary of Defense (Instal-
lation and Logistics) calling for trial RIWs for the purpose
of improving RIW guidelines and to provide a broad base of
experience from which to assess the effect of RIW on item
reliability (22:1).

The initial DOD guidelines for selecting items for
RIW recognize that not all items are suitable for this kind
of warranty. The items should be of such physical character-
istics that it is possible tos

a. Use air freight to ship the items between the
using activity and the contract rep;ir site. This is to
preclude the requirement for an excessive spare parts pool
to support the supply/repair pipeline.

b. Determine that the failure of the item is not
due to external causes. The item should be substantially
self-contained, immune to sympathetic failure, and sealed to

avoid unauthorized tampering.




c. Determine both the expected use and failure

rates of the item as well as the actual use and failure
rate (22:5-6). !

In addition to the physicai characteristics, eco-
nomic factors to be considered in the selection of items for
RIW are:

a. It should be possible to obtain the warranty at
a price commensurate with the expected value of the work to
be accomplished.

b; The equipment should be suitable for being con-
tracted for on a fixed price basis.

c. There should be ﬁotential for both the government
and the contrﬁétor to profit by the contract: there should
be enough items; the contract should be of a long enough
duration; and there should be a projected usage rate on the
equipment that will provide a positive impetus to the coh—
tractor to make improvements on the items (22:5-6).

The Navy has found the RIW to be an effective tool
for reducing life cycle costs (35:19). In one instance
(the AJB-3 gyro), the Navy shows a two million dollar savings
. in overhaul costs versus the cost that would have been
incurred for commercial overhaul (35:114). Deferral of pur-
chase of repair equipment and data, as well as deferral of
in-house training costs, are also gited among the advantages
of an RIW contract (4?123). The economic aspects of RIWs
cannot be denied, and the cost figures presented by exponents
of the RIW concept can be compelling in promoting RIW usage.




However, Air Force Regulation 66-7, which implements
DOD Directive 4151.1 (20 June 1970) and DOD Instruction
4151.11 (11 June 1973), establishes the requirement to main-

: tain a viable, responsive in-house industrial base for repair
E, of mission-essential equipment. This regulation requires
: that an organic production base capable of rapid expansion

to support emergency operations be maintained. Specifically,
the latest maintenance processes are to be used to "maintain
a modern industrial base [30:4]" to cover the surge contin-
gency, and this maintenance capability is to be maintained
under direct control of DOD where the established chain of
command provideg flexibility for immediate response to

changing enviromments that could not be approached in a
contractual situation (11:2).

AFR 66-7 recognizes contract maintenance as an

". « o effective means of augmenting the orgaric capacity of
the Department of the Air Force to accomplish maintenance of
its material [30:4]," but explicitly states that contract
maintenance "must not be permitted to degrade the timely

attaimment of required organic maintenance capability [30:4]."

RIWs, however, have been specifically defined as warreuties,
not maintenance contracts (22:1). Nevertheless, RIWS func-
tion as maintenance contracts while they are in force, and
the possibility exists that they could degrade the "timely
attaimment of maintenance.,”

Under the RIW concept there is a possibilirty that the

contractor may not be able to respond to surge requirements.
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The following clause from the F-16 acquisition contract
11lustrates the possibility of this point:

« « « the contractor shall not be liable for any
time delays (associated with the performance of RIW
provisions) if the failure to perform the contract
arises out of causes beyond the control and without the
fault or negligence of the contractor . . . [11104].

This clause implies that the DOD cannot necessarily rely
on the contractor's capability in the event of a wartime
surge. Additionally, the Director of Procurement and Pro-
duction at Warner Robins Air Material Area expressed the
following concern:

To specify "operational use enviromment" for such a
time period (3 to 5 years) also presents forecasting dif-
ficulty and could well be the preamble to a contractor's
defense for failure to honor such a warranty should such
conditions vary [5].

This was not a problem in the early Navy application, as
RIWs were performed concurrently with organic repair. In
the first contract, only one third ot the gyro population
involved was covered by the warranty (19:10).

In a briefing to Mr. Gansler (Office of Assistant
Secretary of Defense, Installations and Logistics), Air
Force representatives stated that, in the event of a war,
the Air Force would rely on increasing spares buys and
organic maintenance, as spares, Aerospace Ground Equipment
(AGE), and data are optioned in the contract "to allow
organic maintenance to come in anytime [7:12]." The preceding

position implies that there is a reliance on organic




capability to respond to surge requirements. However. the
effect of RIW contracting on the depot level organic mainte-
nance capability is not presently known (17; 21). Within
Air Force Logistics Command, DCS/Maintenance personnel have
expressed considerable concern about the possible effect

that RIWs will have on planning for wartime surge capability
to support operational commands' mission readiness (10:11;
24:2), Having spares, AGE, and data optioned in the contract
is a definite advantage because obtaining support equipménc
is the pacing factor in establishing organic repair capabil-
ity. But, beyond that, training, moving the equipment, set-
ting up the equipment, testing the equipment, and prototyping
the repair process have to be completed prior to effective

production (17).

Justification

Several studies have been accomplished on the RIW
concept, concentrating on selection criteria, cost factors,
and reliability improvement incentives (2; 8; 14; 25), but
none of them substantively addresses the impact of RIW on
the depot level maintenance surge capability. In one study,
the surge requirement is acknowledged with an assumption that
the contractor can handle any surge (14:145). Most of the
studies referenced, honwever, have focused upon the cost and
reliability incentives of RIW with little consideration of
other matters.,

Early RIW contracts covered items which were already

in the inventory with existing organic maintenance capability




(15139). The additional govermment stock items and this
maintenance capability provided a redundancy for the war-
ranted items and ensured the government a surge capability
(19:10). The latest RIW contracts, however, cover 100 per-
cent of the maintenance capability for each of the items.
Under contract terms, the contractors maintain the test and
repair equipment, which leaves them as the sole repair
sources for the duration of the warranty period (2:124). This

aspect of RIW becomes increasingly important, since the num-

ber of items procured under RIW agreements is increasing; the
E Air Force presently has eight components that will use the
RIW concept (28).

RIWs only authorize organic maintenance facilities

; . to remove/install and bench check malfunctions for warranted
items; therefore, the govermment's support capabilities are
minimal during the long-term warranty period (37:A-14). All
RIWs to date have included provisions for transition of main-
tenance equipment (special tooling, technical data training,
field support, and data accumulation and reporting) from
contractor support to the buyer's support system upon war-
ranty expiration. The transition of a proven design with
?ﬁ; all equipment in the same configuration with a provision for
y spare parts requirements documentation has reflected favor-
ably upon the RIW concept (2:32), but the concept is still
relatively new and not fully tested.

With the current trend of extending warranties at

premature stages to more complex military equipment and
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components, the Council of Defense and Space Industry Asso-
ciation (CODSIA) believes that "the burden of risk being
passed to the contractor will become intolerable, and, in the
long term, destructive of the best interests of national
defense [13:1A-22]." The govermment's total dependence on the
contractor for repairs during the warranty period amplifies
CODSIA's concern. The AN/ARN 118 TACAN Request for Proposal
(RFP) also acknowledges the criticality of using a sole
source repair facility by including the provision:

$l6AS S8 Par vonin? raciirey i aonite Fudkeg sine

located at least five hundred (500) miles from the pri-

mary facility [ 34:505

Consideration of surge support requirements is also

reflected in AFR 800-21, which requires that "trade-off
studies for evaluating effects on system operational readi-
néss e o« « are made ., . . to justify the initial decision"
to use interim contractor support. These trade-off studies
include an "analysis of . . . war time implications; . . .
contractor, organic, and interservice existing capabilities
and expected reesonable growth of those capabilities , . .
[33:3]." However, Mr. Reyvogel, USAF/LGYE, Office of Primary
Responsibility for AFR 800-21, stated that RIW is not con-
sidered interim contractor support and AFR 800-21 does not
apply to RIW (26). Although no support problems have been
documented on RIW contract performance to date, a distinct
possibility exists that contractors could be unable to per-
form under surge conditions. The capability to respond to
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increased demands from operational activities in crises is
singularly important in logistics. This capability to
respond to surge requirements should not be overshadowed by
economic considerations alone; therefore, this study will
concentrate on the non-economic aspects of RIWs., Information
gathered in determining the impact of RIWs on depot level
maintenance capability to meet surge requirements will pre-
sent an additional factor for consideration in the RIW pro-
curement options. Without objectively examining the effects
of RIW on surge capability, no counterpoint exists to compel-

ling arguments to employ RIW contracts.

Research Objective

The theoretical aspects of Reliability Improvement
Warranties are difficult to fault from an economic point of
view. Unfortunately, the world is not single-dimensioned,
and other aspects of DOD spares support also require consid-
eration. In particular, the maintenance of a viable, respon-
sive industrial base capable of responding to surge require-
ments in the event of a national emergency is important
(30:3). The need to provide a rapid response to surge
requirements is a primary reason for maintaining government
owned and operated depot level repair facilities. The pos-
sibility exists that RIW contractors could not meét surge
requirements. If such is the case, the impact that numerous
RIW contracts would have on the capability for response to
surge could be critically important. The objective of this

research is to evaluate the effect that solely supporting the
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KC/C-135/C-141 Inertial Navigation System (INS) with RIW up
to D-Day could have on Air For:e depot level maintenance

capability to support surge repair requirements for the INS.

Definition of Terms

D-DAY--First day of national emergency.

ITEM ACTUAL REPAJR HOURS--Number of hours required to repair
a specific item at a specific time.

LEARNING CURVE--A projected decrease in time required to
repair an item as the number of items repaired
increase, The mathematical expression of the learn-
ing curve is Y = KX™ #here Y is the time required to
repair the Xth item; K is the time required to repair
the first item; X is the unit number; n is log B +
log 2 where B is the nominal value of the learning
curve,

ORGANIC DEPOT LEVEL MAINTENANCE--Maintenance by government
owned and operated depot level rcpair facilities--
specifically, Air Force depot level repair at Ogden,
Oklahoma City, Sacramento, San Antonio, and Warner-
Robins Air Logistic Centers (ALCs), and the Aero-
space Guidance and Metrology Center (AGMC).

REPAIR CAPABILITY--Capability (expressed in number of items)
of contractor/depot level organic maintenance to
repair items per unit of time.

SPECIAL EQUIPMENT --Equipment that is peculiar to the repair

and/or test of an item. This equipment is not

3 Mg,
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nprmally possessed by a repair facility unless that
facilicy is prograﬁmed to repair the item.

STANFORD B FACTOR--A factor used to modify the learning curve
to account for an organization's previous experience
in performing similar work.

SURGE REQUIREMENIS--The time-phased unit requirements (by
maintenance priority) generating from D-Day as pro-
jected by item requirement computation.

TECHNOLOGY REPAIR CENIER--Organic depot level repair facil-
ity responsible for repair of items in specific
technologies.

TIME-PHASED--Daily phasing of data.

Study Approach
A simulation study approach was used to address

researchwdﬁé;tions concerning required and available main-
tenance surge capability, since data available for RIW items
are limited (28) and actual data could only be obtained in
the event of a national emergency. In this study, depot
level organic maintenance capability required to complement
RIW contractor repair capability for a selected weapon sys-
tem component was evaluated at each of three assumed levels
of contractor performance. The three selected le.els of
contractor performance and the rationale for each are as
follow:

1. The contractor will continue repair activity at

100 percent of contract specified levels., This level of
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activity is considered since the item is on contract for this
level of repair.

2. The contractor will increase repair performance
to 150 percent of specified levels (number of items repaired).
This level of performance was derived by expanding the regu-
lar 40 hour work week by an additional 20 hours. The assump-
tion is made that increasing overtime beyond this level will
result in diminishing returns that will affeét the gains made
by the additional overcime. Another assumption necessary
here is that excess contractor capacity is available and can
be purchased by the govermment. The cost of purchasing the
additional contractor capacity will not be addressed.

3. The third level, where the contractor ceases
repair, is based upon the possibility of his being physic-
ally or economically prevented from performing the contracted

repair. This possibility was discussed in the background
information for this study.

Research Questions

The primary research question which was addressed in
this study is as follows:

In the event of a national emergency, could repair
capability be developed that would be sufficient to meet
time-phased surge requirements for an item that had been sup-
ported solely by RIW up to D-Day?

The following questions were addressed to answer the

primary research question:




At each of three different levels of contractor per-
formance in a national emergency, would repair capability
above the assumed level of contractor performance be required?

What time-phased level of depot level organic main-

tenance capability could be developed starting at D-Day?

Would the generated maintenance capability be suffi-

cient to cover surge requirements in excess of contractor

performance at each of the three assumed levels?




CHAPTER II
METHODOLOGY

Overview

A simulation of the maintenance support from the RIW
contractor and organic depot level maintenance for the
inertial navigation system (INS) applicable to the C-141 and
C/KC-135 aircraft was conducted to determine if sufficient
repaif capability could be developed to meet anticipated
time-phased surge requirements. These anticipated surge
requirements for the INS were obtained from AFLC/Material
Requirements Branch (MMR) based on USAF logistics planning
factors and were qoméared to the contractor's repair capa-
bility at each of the three assumed performance levels pre-
viously described. If there were requirements that could not
be filled by the contractor, another source of repair would
have to be employed to fill the resulting deficit. Since
organic maintenance facilities are under govermment control,
they can be required and counted on to develop repair capa-
bility; therefore, only the development of depot level
organic maintenance capability was addressed. The time-
phased development of this organic repair capability was
projected on the basis of the number of personnel which could
be made available to the INS repair facility on D-Day, pro-

jected organization/personnel learning curves, equipment
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delivery, set up times, equipment testing, and parts and data
support availability. The repair capability thus obtained
was then compared to the requirements which exceeded con-
tractor capability at each of the assumed levels of contrac-

tor periformance.

Item Selection

The initial step in the study was to select an item
that will be or could be completely supported by RIW up to
D-Day. Weapon system components projected for or currently
coveréd by RIW contracts were identified by the Air Force
Logistics Command Contract Maintenance and Managément Branch
(AFLC/PPPMM). They are: Kklystron tubes under contract with
Varian Associates, the C-141 C/KC-135 INS under contract with
Delco Electronics, the C-130 hydraulic pump under contract
with ABEX, and the 118 TACAN under contract with Collins
Radio (16). These components were screened against the fol-
lowing criteria:

1. It meets RIW selection criteria as outlined in
 the USAF Interim RIW Guidelines (31).

2. It is designated mission-essential by AFR 66-7.

3. Data concerning its maintenance surge require-
ments and repair requirements (equipment, man-hours, skills,
etc,) were available,

The klystron tubes were rejected on the basis of limited
repair action applicable to them. The hydraulic pump was
rejected because it is applicable to a test restricted to

a relatively small number of C-130s, and capability to

_h-d P



support requirements for the pump is readily available from
in-being alternate repair capability. The 118 TACAN was

rejected on the basis of the existence of alternate support
from substitutable items. The INS was selected as the sub-
ject of this study on the basis of meeting the criteria pre-

viously listed.

Surge Requirement Source Data

The surge requirements necessary for this study were
obtained from AFLC/MMR (3). They were based upon official
USAF ﬁlannins factors and time-phased (projected monthly
requirements for a wartime scenario) from D-Day for a period
covering two years (see Table II-A)., The demands are highest
for the first three months with requirements of 258 units per
month if the proposed MIBF and INS operating hours are
attained. The demands drop to 229 per month for the next
three months, then 226 demands per month are generated over
the remaining period. The assumption necessary here is that
the surge requirements established by AFLC/MMR personnel are

representative of requirements which would be generated in a

wartime situation.

Item/Contract Repair Source Data

The INS selected for the study is being procured
under Air Force contract FD2060-75-64210(C) from the Delco
Electronics Division of General Motors Corporation, Goleta,
California (29:1). Since this is a recent procurement action

(29:1), there is no historical data on this INS, Maximum
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procurement options would result in 1,289 installed INSs:
275 modified C-141s with a quantity per application (QPA) of
two and 739 C/KC-135s with a QPA of one (29:1.2,11,E.1.I1I).
The operating hours per month of the installed INSs are
estimated to be 160 when installed on a C-141 and 55 vwhen
installed on a C/KC-135 (29:3.1). The operating hours are
computed at 1.5 times the estimated actual flying hours
(29:5.4). ,

Delco Electronics guarantees that the INS will
achieve an average mean time between failure (MTBF) of 1,128
operating hours (29:11.2.4). The expected number of repair
actions per month that must be accommodated under the RIW
provision of the contract is computed by adding the product
of the number of INSs installed on C-141s times the C-141
INS operating time per month to the product of the number of
INSs installed on C/KC-135s times the C/KC-135 INS operating
time per month, then dividing the sum by the MIBF as fol-
lows: ((550X160)+(739X55))+1128=114. Therefore, the con-
tractor must be prepared to repair 114 INSs per month under
the terms of the contract.

In addition to the units installed on aircraft, addi-
tional INS spares are required to fill the transportation and
repair pipelines. The stockage objective for these spares
was assumed to have been filled; that is, the number of
spare units that should be purchased to support the INS pro-
gram are assumed to have been purchased and delivered prior
to D-Day. The total stockage obJectiQe of 283 units consists




of a base level order and shipping time requirement of 46
units, base safety level requirement of 123 units, and depot
safety level of 114 units. These stock level computations
were validated by AFLC/MMR based upon contract data (9) and

account for world-wide Air Force spare assets. When these

assets are exhausted, unfilled requisitions result in air-

craft not fully equipped.

Monthly surge repair requirements were also computed
by AFLC/MMR based on contract cata heretofore cited and the
Industrial Preparedness Program, dated 23 April 1976 (3; 32).
These repair requirements were projected for a worst case
scenario.

The simulation program converts the month's repair
demands to daily demands based on a poisson distribution.
The assumption is made that the demands for INS repair will
follow a poisson distribution with a mean of the average
daily demand (derived by dividing the month's demand by
thirty days). No data exists to determine the appropriate
distribution of demands for this INS. However, the poisson
was chosen to introduce variablility, which could reasonably
be expected to exist in an actual maintenance surge situa-
tion. The effect of this variability on the extremes of the
number of unfilled requirements for a particular day and on
the number of days that a stock-out position exists, would
not be reflected by a purely deterministic model.

To determine the effect that the contractor's failure

to achieve the guaranteed MIBF would have on the simulation,
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Jata were constructed that would be applicable in the event
that an MIBF of 500, 750, or 1,000 hours was realized. These
data are.aunnarized on Table II-A and were used in additional
simulactions.

Table II-A
Data Applicable to Different MIBF Levels

oo
=

MIBF 500 750 1000 1128*
Stock Level 545 391 311 283
Contract Repair Level 257 171 129 114
Demands for Months
1-3 582 388 291 258
4-6 516.6 ° 344.4 258.3 229
7-24 509.9 339.9 254.9 226

*Contract guaranteed MIBF. Remaining figures in
this column are based upon contract data.

Organic Repair Source Data
Organic depot level repair can begin upon receipt of

special equipment and repair data. To determine the number
of items that organic depot level maintenance can repair
each day, the number of hours of maintenance capability
available was divided by the time required to repair the xth
item. The hours of capability available were determined by
multiplying the number of personnel by an availability factor
which accounts for non-duty time such as sick leave and
anmial leave. The time required to repair the xth item was
determined by the learning curve and availability of special




repair and test equipment, and rebair data. The interaction
of these variables along the time continuum determines the
nuuber of items that can be recaired during any particular
day. Projections of the number of personhelhavailable. the
availability factor, the shape of the learning curve, and the

receipt date of special equipment and repair data were
obtained from the applicable AFLC source as outlined in the
following paragraphs.

The Aerospace Guidance and Metrology Center (AGMC),
Newark Air Force Station, Ohio, was identified as the most
likely organic repair center for the INS (6). Personnel
from the Work-Loading and Field Services Branch (AGMC/MAWW)
provided estimates of organic repair.data which follow (12).
Under the assumptions of contimuing contractor performance,
AGMC personnel anticipate that organic repair capability can
be initiated at the end of 91 days. The 91 days results from
plans to conduct training of in-house personnel at the con-
tractor overhaul site and moving and setting up depot aero-
space ground equipment (which AGMC assuhed will be available
from the contractor) following the training period. Under
the assumption of no contractor repair, it is assumed that
the special repair equipment and data can be made available
to the organic repair activity immediately, and organic
repair can begin at D-Day.

Standard repair time is the time that a fully quali-
fied and trained technician requires to repair an item when

working at an efficient, normal pace.

Standard repair time
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includes an allowance for personal rest and delay (coffee
breaks, restroom, etc.). These times are based on the
average expected occurrence of repair operations, since all
repair operations are not performed 100 percent of the time.,
The standard repair time of the INS was estimated to be 125
direct labor hours. Sixty-eight percent of the time, the
repair time is estimated to be between 100 and 150 standard
direct labor hours (accounting for a smaller or a greater
occurrence rate of repair operations than is included in the
125 hour standard), which yields a standard deviation equiva-
lent to 20 percent of the standard repair time. The 20 per-
cent standard deviation was used in an approximated normal
distribution to introduce variability into the time required
to repair an item. The variation about the mean time to
repair an item occurs when that item requires either more or
less than the average standard time to return it to a ser-
viceable condition. Ior example, only a minor adjustment may
be required, or only testing may be necessary (the field
activity may erroneously identify an item as failed even
though it is serviceable), or an extensive troubleshooting
and repair‘procedure may be followed (as in the case of a
massive failure). Introducing the variability into the
required item repaired time, as in the daily demands gen-
erated by the simulations, will not substantially affect the
average time to repair an item, but will affect the extreme

values--the number of unfilled requirements for a particular

day and the number of days that a stock-out position exists.




The assumption was made that repair times would follow a
normal distribution,

The Stanford B Factor and the learning curve describe
the effect of repetition on the actual time required to per-
form a task. A task is not performed as efficiently the
first time as it is the second.time due to the learning that
takes place during the previous time that the task was per-
formed. A 90 percent learning curve shows that the time to
accomplish a task reduces to 90 percent of the time required
at the previous point every time the number of times that the
task is performed is doubled. That is, if the initial task
performance required 100 actual labor hours, the second will
require 90 hours; the fourth will require 81 hours; and the
eighth will require 72.9 hours. The difference between the
actual and standard repair time is termed "labor efficiency”
and is derived from the ratio of standard hours to actual
hours: 1labor efficiency is equal to standard hours divided
by actual hours. The slope of the learning curve is steep
as the first tasks are performed and flattens out as the num-
ber of times that the task has been performed increases.

A transfer of learning from a similar task results
in the first time to accomplish the task intercepting the
learning curve where the learning curve slope is shallower
than would otherwise be applicable. The Stanford B Factor
is introduced into the learning curve formulation to account
for this variance. The Stanford B Factor of 7,3343 and
learning curve value of 87.54 percent used in this study
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were based on the following estimates: 60 percent direct
labor efficiency for repair of the first item following
training, 90 percent direct labor efficiency for repair of
the 60th item following training, and 40 percent direct
labor efficiency for repair of the first item with no train-
ing. Detailed development of the Stanford B Factor and the
learning curve value is provided in Appendix A.

The number of direct labor personnel available for
organic repair in each of the assumed cases of contractor
response to the surge requirements (reference Table II-B)
was provided by AFLC/MAX (27).

Table II-B

In-house Personnel Availability

Contractor Response Percentage 100 150 0
In-house Personnel Available for Surge 83 56 166

Simulation Program
The simulation program was written in Fortran Y

machine language compatible with the Honeywell 635 based
CREATE system operated by the Air Force Logistics Command
at Wright-Patterson AFB, The program consists of three
major blocks of instruction which load the program with the
required data, introduce a stochastic element to the daily
demand rate that is derived from monthly projections, and
compute contract and organic repair quantities and stock

level. The program logic was developed on the following
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pattern: the day's demand is subtracted from the stock on
hand and added to the number of reparable items. The number
of items that can be repaired by the contractor is thgn sub-
tracted from the reparables. The contractor repairedlitems
are added to the stock on hand. If any reparables remain
afﬁer contractor repairs. the number of items that can be
repaired by the organic facility is subtracted from the
remaining reparables. The organic repaired items are also
added to the stock on hand. The results for the day are
printed and a computation for the next day begins.

The day's demand is determined by first dividing the
projected monthly demand by thirty to yield the average
demand per day for the current month., A system generated
random number is then used to select a demand from & matrix
loaded with demand levels and their associated cumulative
poisson probability distribution. The program loads the
matrix with the appropriate demand level and probability
distribution according to the average day's demand rate.

Due to the factorial in the poisson computation exceecing the
system's numerical capability, a normal approximation of the
poisson is used for average daily demand rates which exceed
13. This approximation is accomplished with a discrete
approximation of the normal (0,1) distribution which is
loaded in the progriam.

Following the computation of the day's demand for
each of the thirty days in each of the twenty-four months, a

heading is printed for rhe month (which is subsequently
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repeated twenty-three additional times). The first phase of
the daily computations is to determine the day of the week.
This determination is neceasary as the simulation assumes
that the contractor will perferm no work on Saturday, and
neither the contractor nor the organic facility will perform
work on Sunday. The demands previously computed are indif-
ferent to the day of the week. Stock on hand at the begin-
ning of the day equals the stock on hand at the end of the
previous day (stock on hand at the beginning of day 1 is
loaded into the program). The number of reparables for the
beginning of the current day is computed by adding the cur-
rent day's demands to the number of reparables remaining at
the end of the previous day.

The contractor's daily repair rate is ser at the
contract monthly repair level divided by 22 (average working
days) for the first Qersion, which assumes contihued contract:
support at the contracted level; by 14.67 in the second ver-
sion, which assumes contract support at 150 percent of the
contracted level; and is set to zero for Saturdays, Sundays,
and the third version, which assumes no contract support.

The day's number of reparables is compared to the contractor's
support level for the day to determine the number of items
repaired by the contractor. If the contractor has sufficient
capability remaining to start, but not finish, an item, that
item is put ‘~to work and completed with the first subsequent
day's centractor capability. The number of reparables is

reduced by the number of items repaired plus any items put
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into work on the current day but not repaired. Stock on hand
is increased by the number of items for which repair has been

completed.
After assessment of the contractor's support effect

on the asset levels, the program checks the day of the week.

If it is Sunday, the day's computations are complete and the

results are printed. If it is not Sunday, a determination is
i: made as to whether or not all equipment that is critical to
] organic repair has been received by the organic repair facil-
ity. . If not, the day's computations are complete. If the
critical items have been received, receipt of noncritical
items is then checked, and the first item repair time is
modified by the effect that receipt of these items will have
(receipt of specialized tools and/or data is expected to
reduce the repair time by a specified percentage). The pro-
gram then checks to determine if there is any work to be
accomplished. If there is no work remaining to be done, the
day's computations are complete. If there is work to be
accomplished (either completion of an in-work item being held
at the organic repair facility or additional reparables or

both), the number of hours of organic capability for the day

is computed. This capability is first applied to repair of
an in-work item. If capability is still available, a rep-
arable is put into work; and the number of reparables is

reduced by one. The expected time to repair the item just

put into work is computed according to a specified learning

curve value and the number of the item entering organic




repair (first, second, etc.). A system supplied random num-
ber is then used to compute the deviation from the expected
repair time based on an approximation of the normal (0,1)
distribution times a prespecified pefcentage of the expected
- repair value., That is, if the repair time is expected to be
within 2-10 percent of the mean value 68.26 percent of the
time, the randomly selected value of the deviation from the
normal (0,1) distribution is multiplied by 10 percent of the
mean time to repair the item, The actual repair time thus
determined is then compared to the remaining organic repair
capability. If the item can be completed, stock on hand is
increased by one, and the cycle is repeated for the next
reparable. If the item cannot be completed, the item remains
in process at the end of the day. When either the organic
repair time available or the number of reparables is
exhausted, the day's computations are complete, and the
results for the day are printed. Thirty days are computed
for each month, and 24 months are computed. A description
of the program variables and the program coding are included
in Appendix B.

Criteria Test

Legal and economic factors cited in the background
information and disruptions in production that could result
from establishing priorities for the performance of defense
contracts under the Defense Production Act (28:195) made
projections of contractor's response in a national emergency

outside the scope of this paper. Therefore, the contractor's
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response in a national emergency was assumed to be at each
of the three previously identified performance levels in the
development of the criteria test of the primary research
question, The anticipated requirement was compared with
each of these levels to determine the additional repair capa-
bility, if any, that would be required to totally support the
surge. '

By matching the time-phased surge requirements to
each of the three levels of contractor response and the time-
phased development of organic depot level maintenance capa-
bility, it was possible to determine if any time frames con-
tained unfilled surge requirements., If the projected depot
level organic repair capability could fill requirements excess
to contractor performance for the INS (no stock-outs existed),
combined contract and organic maintenance capability would be
sufficient to maintain support required in the surge situa-
tion., Failure to fill a requirement would result in an air-

craft not fully equipped.

List of Assumptions
Summary list of assumptions made in the methodology:

1. The contractor will perform at one of three

levels of repair:

a. Contractor performs at specified contract
level.

b. Contractor performs at 150 percent of spe-

cified contract level.
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c. Contractor cannot support any contract

requiremen:s.

2. Anticipated surge requirements obtained from
AFLC are representative of requirements that will be gen-
erated in an emergency situation (wartime scenario).

3. Selected item will be supported exclusively by
RIW contractor up to D-Day.

4.. Alternative repair sources for the RIW item
would be subject to the same limitations in developing a

repair capability for that item.

32

5. Projected time-phased organic maintenance repair

capability is valid for an emergency situation.

6. Pipeline times for organic and contract mainte-
nance are the same.

7. Failure to support a requirement will result in
an aircraft not fully equipped.

8. Increasing the contractor's repair performance
over 150 percent of contract specifications would result in
diminishing marginal returns,

9, Appropriate repair equipment and data could be
immediately transferred to the in-house repair facility in
the event of no contractor performance, The assumption
necessary here is that the Air Force would recognize prior
to D-Day that the contractor would be unable to perform.

10. Initial stock level for the INS would be at the
levels indicated by AFLC computations for requirements.
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11, The contractor would not work on Saturday or '
Sunday. The organic repair facility would not work on Sun-
day.

12. Demands for repair would generate in a poisson
distribution.

13. Organic maintenance repair times would follow
a normal distribution. '

14. Special equipment and data are available from
the contractor and can be in place on the 91st day when the
contractor continues repair following D-Day and can be in

place immediately when the contractor ceases repair,

Limitations

The results of the comparisons performed in this
study are uniquely applicable to the selected RIW item and
depend upon the stated assumptions. It is not appropriate
to generalize the test results to any other item or class of
items. The intent of the study was to determine the possible
impact that relying solely upon an RIW for maintenance sup-
port would have on capability to meet increased requirements

which would generate in the event of a national emergency.




CHAPTER III

FINDINGS

Introduction
The simulation results for this study will be pre-

sented, based upon the MIBF and contractor performance level

for each of the twelve simulations that were completed.
Major emﬁhasis will be placed upon the three primary simula-
tions; which were based upon the contract specified MIBF of

1,128 hours for the INS and contractor repair capability at
100 percent, 150 percent, and 0 percent of the contract spe-

cified performance levels. Data from these simulations are

graphically displayed in Figures III-A, III-B, and III-C to
present a comparison of contractor plus organic repair capa-
bility with demands that were generated by the simulation.
Although the simulations covered a 24 month period, only

portions of this time frame were needed to develop the trends
portrayed in these figures., The initial stock on hand for
INS spares is plotted with contractor repair capability for

é? the simulations in which contractor repair was a factor, and
: with organic repair capability when contractor performance
was 0 percent, The data plotted are end-of-month figures
that graphically display the length of time that total repair
capability will be less than the INS demands for repair, as

34




R )
L S

|

Reanindan s R e i 5 R oivine b AN LA Lh i v St ¢ R LS e S s S i s e € A R o YT N
PRSI, .Lwﬁm:{dﬁm&m:»qgm, e Rk e N e e N e R e i .v.u RS B e i L

35
wvell as the number of INS units that will not be supported
by repairs or initial spares. Summary statistics for the
nine simulations based upon reduced MIBFs of 1,000, 750, and
500 hours and the three contractor performance levels of
100 percent, 150 percent, and 0 percent are given in Tables
I1I-D through III-H., Selected computer printouts for each
simulation are presented in_Appendix C.

Guaranteed MTBF: 1,128 Hours

Contractor performance = 100 percent. Under this
assumed level of contractor performance, no organic repair

could be generated until D-Day plus 91 days due to training
and receipt of equipﬁent. The initial stock on hand of 283
INS units plus the contractor repair satiqu demands that
are generated until the third day of the third month, which
is one month prior to organic repair being initiated. The
INS shortages increase to a maximum of 165 units, which is
experienced during the fourth month, then steadily decrease
after organic repair begins., Total repair capability is
sufficient to satisfy demands once again on the 29th day of
the sixth month (see Figure III-A). The trend shown by the
graphic portrayal indicates that the stockage objective of
283 spare INS units can again be filled by using both organic
and contractor repair, while contractor repair only would
result in a steadily increasing number of non-supported INS
units., Table III-A gives a summary of the end-of-month data
plotted in Figure III-A.
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Contractor perf énce = 150 percent. With the
assumption of 150 percent contractor performance and 283
initial spare INS units, repair support was sufficient to
meet demands until the 28th day of the third month. Table
III-B indicates a shortage in the third month. Shortages
are incurred through the last day of the fourth month,
Organic repair was again initiated on the 91st day of the
simulation. This organic repair plus the increased con-
tractor performance decreased the time interval of INS unit
~shortages to approximately one month and the maximum number
of shortages at any given time to only thirty units. As
with the initial simulation, contractor support only would
result in a steadily increasing number of non-supported INS
units (see Figure III-B), but the difference would be smaller

in this case due to the increased contractor repair.

Contractor performance = 0 percent. Under the

assumption of no contractor support the organic facility
begins repair at D-Day and maintains sole support of the INS
throughout the 24 month simulation. The initial stock on
hand of 283 INS units plus the organic repair that can be
generated maintain repair support for the INS with no days
of shortages (see Figure III-C). Table III-C further shows
that only two months end with "Unrepaired Units." This means
that the stockage objective of 283 spare units was maintained
with few of the spares unrepaired at any given time.Aor that
demands were covered by organic repair sufficiently without
depleting the spares.
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Reduced MIBF: 1,000 Hours

% Contractor performance = 100 percent. Repair support
1 changed slightly from the primary simulation based upon 1,128
hours MIBF. The initial spare support was recomputed for
1,000 hours MIBF as 311 units. The length of time with short-
ages increased by one month (beginning on day five of month
two ard ending on day 25 of month seven), and the maximum
number of INS shortages increased by six to 174 (see Table
I1I-D).

Contractor performance = 150 percent. The 311 ini-
tial spare INS umits were again used under this assumption.

Shortages were incurred during the third month and continued
through the “6th day of the fifth month. The maximum number
of INS shortages causing mission degradation at any given

time was 25. The variability introduced into the simulations

produced this two and a half month period of shortages with

25 as the maximum number of shortages, while at the same

contractor performance level and a better MIBF of 1,128, the
length of time of shortages was one month less and the maxi-
mum number of shortages was 30. The greater MIBF would nor-

mally produce the better results,

Contractor performance = 0 percent. The 311 INS
spares plus the organic repair that can be develcped was

sufficient to meet the demands with no shortages (see Table

III-D). The demands were met by the organic repair and the




stockage objective was maintained at or near the 311 units

required,
Table III-D

Maximum INS Unit Shortage per Month
MIBF = 1,000 Hours

Contractor Performance Level
Month 100% 150% 0%

1 0 0 0
2 0 0 0
3 150 21 0
4 173 25 0
3 174 12 0
6 142 0 0
7 77 0 0
8 0 0 0

Reduced MTBF: 750 Hours

Contractor performance = 100 percent The stockage
objective was again computed for 750 hours MIBF as 391 units.

These spares plus the repair capability that could be gen-
erated maintained support of the INSs without mission degra-
dation until day 27 of the second month. There were approxi-
mately twelve months in which INS units were not available
for required missions (seven months produced shortages over
200 units), The maximum murher of units short at any given
time was 274 units, which occurred during the fifth month

(see Table III-E).
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Contractor orm = 150 percent. Under this
~ assumption, the 391 initial spares plus repair capability
support mission requirements until the 12th day of the third
month, then shortages increase to a maximum of 182 units dur-
ing the fifth month. (see Table III-E). The shortages exist
throughout seven months of the simulation with over a hundred

units short for six of those months.

Contractor performance = 0 percent. The initial
stockage objective of 391 INS units support plus th:o organic

repair capability furnished 100 percent mission support (see
Table III-E). Although the repair capability developed by
the organic facility does not meet demands as they arise, the
maximum reduction of spares is slightly over 100 units, and

these units are eventually repaired and replaced.

Table III-E

Maximum INS Unit Shortage per Month
MIBF = 750 Hours

e e —
— e——

Contractor Performance Level

Month 1007% 1507% 0%
1 0 0 0
2 24 0 0
3 228 114 0
4 264 167 0
3 274 182 0
6 269 173 0
7 260 134 0
8 266 114 0
9 241 75 0

10 195 36 0
11 153 0 0
12 65 0 0
13 0 0 0
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Reduced MTBF: 500 Hours

Contractor performance = 100 percent. When the INS
MIBF was lowered to 500 hours, mission degradation in the

form of INS unit shortages appeared during the second month
(see Table III-F). The computation of the stockage objective
at 500 hours MTBF shows that 545 spare INS units would be
required. This MIBF is less than half the MIBF guaranteed

by the contractor and yielded undesirable results for the
simulation. Shortages continmued throughout the simulation
after the first month with the maximum number of 1147 units
short during the 16th month (see Table III-F). The three
months' printouts in Appendix C show the trend developed in
this simulation, which revealed the worst results of any of

the simulations,

Contractor performance = 150 percent. The situation
improves somewhat under this assumption. The increased con-

tractor performance plus the 545 spares support the INS

without shortages until the third month (see Table III.F).
The simulation reveals over eight and a half months with
shortages, with a maximum number of 213 shortages during the
sixthk month.,

Contractor performance = 0 percent. Again, the 545
spares and repair support delayed any shortages until the

middle of the third month (see Table III-F). In this simu-

lation, shortages were encountered through five months, with

a maximum number of 111 units in the third month. The
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average number of shortages for this simulation at 500 hours

MIBF was lower than the previous two which had contractor

support, and the duration of the shortages was less,

Table III-F

3 Maximum INS Unit Shortage per Month
= MIBF = 500 Hours
2 Contractor Performance Level
! Month 100% 150% 0%
1 1 0 0 0
2 139 0 0
: 3 473 62 53
; 4 621 121 100
o 5 744 190 93
6 833 213 111
7 874 202 98
8 951 178 52
9 1056 180 0
10 1096 153 0
11 1099 146 0
12 1092 96 0
13 1110 43 0
14 1115 23 0
15 1128 0 0
16 1147 0 0
17 1144 0 0
18 1105 0 0
Summary Statistics
Tables III-G and III-H provide an overall summary
of the data for the twelve simulations. Table III-G shows

the number of install-days that are not supported in each of
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the twelve simulations that were run. An install-day is a
unit expressing the installed INS for one day. There are
928,080 install-days requiring support during the 24 month
simulation (1,289 installs times 720 days). Thus, the quan-
tity and duration of unfilled requirements can be expressed.
The percentages of non-supported install-days of the total
928,080 required are also provided in Table III-G. Table
III-H provides the average effect that non-supported install-

days have on aircraft fully equipped rates for the months |

where there are non-supported install-days. These percent-
ages are derived by dividing the total number of install-days

by the product of the number of months in which non-support

occurred times thirty days times 1,289 installs.

Table III-G

Non-supported Install-Days

Contractor Response 0% 1007% 150%
MTIBF %
10,159 600,000 36,399 |
500 1.09% 65.C% 3.92% -
0 57,169 22,469 4
750 070 6 . 1670 2 . 4270 .
0 15,833 434
1,000 0% 1.71% 0.05%
& 0 10,113 368
1,128 0% 1.09% 0.047%
*Contract guaranteed MIBF.

+Indi.cates that the number is larger than that

shown.




Table III-H
Percentage Impact on Fully-Equipped Rate

Contractor Response 0% 100% 150%
MIBF
%
0 11 8
750 0% 13.447% 7.26%
0 5 3
1,000 0% 8.19% 0.37%
0 4 2
1,18 0% 6.54%  0.48%

*Number of months non-support occurred.

**Percentage impact on fully-equipped rate for
months with non-support.

Contract guaranteed MIBF.

Interpretation of Simulation Results
One surprising result of the simulations was that the

stockage position was maintained better when there -as no
contractor response than under either of the other two levels
of contractor response. This condition resulted from two
fagtorss more personnel were assigned in-house to support
the INS under the no contractor response assumption; and the
immediate commencement of in-house repair activity on D-Day,

as opposed to waiting 91 days for training and receipt of

equipment., The differences in personnel assignment resulted

from the policy that was used to determine the assigmments.

The number of personnel that were assigned reflect an effort

to balance the AGMC maintenance capability according to the

priority of the workloads to be supported in the ..rgency.
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That is, shortages in maintenance capability were to be
rationed out inversely according to priority so as to not
allow a disproportional shortage of maintenance capdbllity
to a singie priority workload (27). Since equipment and data
are optioned into the contract "“to allow organic maintenance
to come in anytime [7:2]," the assumption was made that
organic maintenance activity would commence immediately if
the contractor failed to continue support. These two fac-
tors more than make up for the interception of the learning
curve at a higher point (312.5 actual hours for first time
repair versus 208 actual hours for first time repair).

A peculiarity of the workload at AGMC also influenced
the outcome of the simulations. A large part of the AGMC
workload involves missile guidance systems that do not surge

in the emergency scenario. Since the missile workloads do

not surge, more personnel resources can be made available at
AGMC than could be if the item were assigned to one of the
other Technology Repair Centers (27)., It should be pointed

out, however, that the resources that can be made available

at AGMC are finite and could not support a large influx of

RIW items requiring additional maintenance support in the

event of a surge,




CHAPTER IV
CONCLUSIONS AND RECOMMENDATIONS FOR FUTURE RESEARCH

Conclusions

The effect of relying solely upon Delco, the INS
contractor, for repair support until D-Day would present no
major problem as long as the guaranteed MIBF of 1,128 hours
is achieved and organic capability can be generated at the
same>rate that occurred in the simulations., Although con-
tractor repair was insufficient to meet generated demanus in
all the simulations, shortages were incurred in only four
months of the 100 percent contractor performance level simu-
lation and two months in the 150 percent simulation due to
the additional repair generated by organic maintenance
facilities. The greatest impact on the fully-equipped rate
for months in which shortages were incurred was the 6.54
percent experienced during the four months of the 100 percent
contractor performance level simulation. This would roughly
equate to a 93 percent operational ready rate if the INS
were the only consideration; however, cannibalization of INS
units from aircraft requiring major maintenance could be
considered as an alternative to alleviate deficiencies in

the area of INS shortages for aircraft that would otherwise

be mission capable.
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If the contractor fails to maintain the guaranteed
MIBF of 1,128 hours for the INS, greater disruptions in mis-
sion support and extended periods of INS shortages can be
expected unless organic repair capability beyond that gen-
erated in the simulations could be developed. Although data
from an actual wartime surge could differ from data used in
the simulations, the simulations should be representative
since they were based upon information obtained from individ-
uals and organizations that will be responsible for initiating
organic repair for the INS in the event of a surge require-
ment in a national emergency.

Extreme disruptions occurred in one of the simula-
tions (contractor performance at 100 percent and MIBF of 500
hours) when 83 percent of the support requirements could not
be filled (this occurred in the 16th month)., This situation
appears to be highly unlikely, since the MIBF would be
reduced below half the guaranteed MIBF. Undoubtedly, some
adjustments in resource commitments would be made to allevi-
ate these shortages, but the new allocations could have an
adverse effect on the support of anotﬁer item. The priori-
ties of mission essential equipment would be a primary con-
sideration for this reallocation of resources. ‘

The results of the simulations with reduced MIBFs
f1lustrate the importance of determining the impact that a
commitment to allow a reliability improvement warranty to
solely govern maintenance actions for a mission essential

item could have on depot level maintenance support capability
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in a wartime situation. This impact should be examined for
each procurement action in which RIW clauses are proposed,
AFR 800-21, which addresses Interim Contractor Support,
requires such a study, and should be extended to include RIW

contracts.

Recommendations for Fu Research

Contractor response capability. The legal, economic,
administrative, and physical considerations which could

impinge on a contractor's capability to support surge
requirements (heretofore cited) call for more extensive con-
sideration when an item is selected for suppor: on an RIW
contract. In the literature review, no research was found
that had as its subject an analysis of the expected contrac-
tor response to a surge requirement under an RIW contract.
In view of the improved suppo: t posture that resulted in the
simulations with an assumed contractor response of 150 per-
cent over those obtained when the contractor response was
100 percent, an analysis of expected contractor response in
the event of a surge should be considered a viable, necessary

research topic with respect to RIW contracts.

Expected MIBF. Although a contractor guarantees the
achievement of a certain average MIBF, there is no certainty
that the contractor can or will achleve it. There could, for
example, be a determination that the contractor would achieve
a better profit position (smaller loss position) by accepting
a contractual penalty when the achievement of the guaranteed
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MIBF would cost more than would be lost through the penalty,
The sensitivity of the simulations to changes in MIBF indi-
cate that there should be a risk assessment of the expected
MIBF. Research into the achievement of actual MIBFs versus
guaranteed MIBFs would be beneficial in planning for the
support of items in a surge.

RIW item support policy. As was alluded to in

Chapter I, there is no uniform policy to determine whether

in-house or contract support should be ~=lied upon in the

event of a national emergency. In the simulations completed
in this study, in-house repair capability could satisfy the
surge demands with no stock outage except in the instance
where the achieved MIBF was 500, The simulations depend
entirely on che estimates and assumptions that were made for
their validity, however, and are thus restricted in their
interpretation. Research comparing support sources (con-
tractor vs, organic repair) in the event of surge conditions

E would be a valuable input to the policy formulation process.
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APPENDIX A

DEVELOPMENT OF LiARNING CURVE AND
STANFORD B FACTOR
The mathematical expression of the learning curve is

Y=K(X+SB)™ where Y is the time to repair the X" item; K is
the time required to repair the first item; X is the item
number; SB is the Stanford B Factor; and n is log B divided
by log 2 where B is the nominal value of the learning curve
(90 percent equals .90). Three points on the learning curve
which are required to compute the Stanford B Factor and the
learning curve value are derived from Organic Repair Source
Data given in Chapter II: the first item repair with no
training requires 312.5 actual hours (125 standard hours
divided by'40 percent labor efficiency); the first item repair
with training requires 208 actual hours (125 standard hours
divided by 60 percent labor efficiency); and the sixtieth
item following training requires 138.88 actual hours (125
standard hours divided by 90 percent labor efficiency).
These points allow two simultaneous equations to be devel-
oped:

Y=K(x+sB)" Y=K(x+sB)™

208=312.5(1+sB)" 138.88=312,5(60+sB)"™
The first equation establishes the re.ationship between the
repair time of the first item following training and the

57




repair time of the first ivem with no training. The second

oquin%on eatabilshes the relationship between the time
rnquifGﬁ*té/fepair the sixtieth item following training and
the repair time of the first item with no training. The
first step in the solution procedure is to solve the first
equation in terms of n and to substitute that value of n in
the second equation:
«6656=(1+sB)" .444416=(60+sB) ™
take the log of both equations:
=+176786=(10g(1+SB) )n
_-,;7g786
og(1+SB)

substituting for n in the second equation:

-¢35221=(10g(60+SB) )n

- .35221=(108(60+sB) (2178788 )

1.9929(10g(1+SB) ) ~1og(60+SB)=0

which is solved iteratively to yield: SB=7,3343,
The Stanford B Factor is then substituted into the first
equation to solve the learning curve value:
208=312,5(8.3343)"
.6656=(8.3343)"
take the log of the equation:

-.,176786=,920869(n)

,magggs_mmz.-,lglgn

log(learning curve)=(-.191977)(.301029)=-,057791
take the antilog:
learning curve=,8754,
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Real Array Vaeriables

DDRC(3,31)

MD(24)
MNCOMP( 3, 30,25)

NNCRED(2,5)

NORMAL(2,74)

i e S il

APPENDIX B

PROGRAM VARIABLES AND CODING

Poisson distribution of demands. Row one
contains the value of the daily demand for
repair (0 through 31); row two contains the
individual probability of the demand value;
and row three contains the cumulative prob-
ability of the demand value,

Month's demands for two years.

The second and third dimensions represent
days and months respectively; thirty days
to a month and twenty-four months (plus one
to avoid data spillover in matrix manipula-
tion). Row one contains the stock on hand
at the beginning of the day; row two con-
tains the day'’'s demand based on a probabi-
listic poisson distribution of the average
day's demand for the month; and row three
contains the contractor's repair capability
expressed in units with Saturdays and Sun-
days set to zero (in the third version, no
contractor support, this entire field is set
to zero).

Date of receipt and effect on repair time
of noncritical equipment and data used in
organic repair.

A discrete approximation of a normal (0,1)
distribution. Row one contains the stand-
ard deviation value; row two contains the
cumulative probability density of the
associated standard deviation value in row
one,

Real Scalar Variables

ADD

Accumulates the cumulative probability
density of the poisson distribution.

60
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AVFAC Percent of time available from organic
workers that can be applied to direct
effort, expressed in decimal equivalent,

Al An artificial first item repair time used
for learning curve computation when the
Stanford factor is not equal to zero.

A o,
TRATOR P O AR

CR Contract repair level expressed as the
mmber of items repaired per day.

CRIW Partially completed item in contract repair.

CRIWA Completion of an item partially completed

the previous day by the contractor.

CRL Contract specified contractor repair capa-
bility in number of items per month,

FRT Time to repair the first item by the organic
facility as adjusted by the receipt of non-
critical data and equipment.

K Used in computing the factorial in the
poisson distribution computation.

KFAC Used in computing the factorial in the
poisson distribution computation.

MD1 Average day's demand for the month,

PARTL Number of hours required to complete a
partially completed item in organic repair.

PCIDEV Percentage of the ith item organic repair
time that constitutes one standard devia-
tion for the ith item repair time,

RNDM A system supplied random number.

RTA Organic repair time available.

SB Stanford B factor used to adjust the learn-
ing curve to account for transfer of
learning.

SOH1 Stock on hand on D-Day.

STDEV One standard deviation of the current repair
time.

SUN Indicates Sunday if equal to 1.
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YTRU

Time required to repair the first item by
the organic facility.

A system supplied random number,

Log 10 of the learning curve value.

The expected organic repair time for the
ith item computed according to the learning
curve,

The computed organic repair time for the

i item based on a normal deviation about
e expected repair time,

Integer Scalar Variables

CIR

ICREP
ICUMCR

ICUMDMD
ICUMOR
IDDMD
II

IMD1

IR

ISOH
ITH

JJ
J3
JS5

Contract items repaired excluding comple-
tions of in work items carried over from a
previous day.

Index for do loops 10 and 40.

Number of items repaired by contract.

Cumulative number of items repaired by
contract,

Cumulative number of demands.

Cumulative number of items repaired organic.
Day's demand.

Day of the week,

Integer value day's demand,

Number of items repaired by the organic
facilicy.

Stock on hand.

The number of the item in organic repair
(first, second, etc.).

Index for do loops 30 and 50.
Index for do loops 25 and 90.
Index for do loop 220.
Index for do loop 1;3.
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MNPWR

NNCRE

SOH

Index for do loop 670.

Used to compute factorial in poisson dis-
tribution computation.

Number of pérsonnel available for organic
repair,

Index for do loop 3.

Date last critical equipment or data
received.

Number of noncritical equipments and data.
Number of reparables.

gtock on hand at the end of the current
ay.
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168

100
198
200
2N
t 24
138
‘200
2%
268
279
20
290

300
3t
320
329
330
340
350
36
; 370
3ne
3%
a0
ate
70
a3

439
440
93
460
470
400
490
s0¢

s19

140

178

(ULTB.CORESIINIGRADL IS/ TSS, RILIBRARY/ZAPPLIB, Ry
1R/LIBRARY RIAF(LIN/ALINRARY, R

'!Cll NORMAL(2,74)

REAL n"‘ﬂ'gsoiﬂol"ouﬂla‘)o”ﬂtalo"‘ﬂo.Iﬂe(aasl’ocl

REAL CPIM PARTL

REAL WNCRED(2,%)

l"..f' CIR JDCR ,SOH NREP ,ITH
BATA COMORMAL(TE, J3008102)0081,743/.0001,-3.08,.0082,¢3,88,,08283,
893088, .0085,-3,30008087,°3.24.002,3.8,00013,°30040019,°2.9, .
'.a..'.o"clcc.""" 206000647,52,6,¢0062,23:.%5,.9002,-2,4,.08197,
"'0‘0I“"O"o!.u.l”o"ﬁto0.."0‘...0.2.,0'10’00',”0‘10.0
‘-‘.4‘.".’».."'0.’.‘oa.“'a“ 5:00808,.-2:4,.09608,-1.3,.119%1,
823020 013%7:°301001807,0c,01841,5=0%,,2119,7.08,,2420,~°.7,,2743,
808503095, 2¢5,.3446,~ 0400382100300 4207,202004608,2,1,0500,0,
‘0'3'.00‘005’.3n0’0-“”0030.‘,’40o‘ac"l’oo,uo’!!’oc‘o-"...o'v
Qe7888 08000159009, ¢8423:20008643,1.1,.0049,1.2,,9032,1.3,.9192;
“0‘00’33‘a1090"“’010.0o”"clu’n;".la‘..na”t’cto'no"’, 2.0
8:9821,2,1,.9861,2,2,.9093,2,3,.9918,2,4,.9938,2,%5,.9953,2,.6, f
Be9965,2,7,.9974,2.08,.9981,2:9:09907,3:,:9900,3.1,.9993,3.2,,9999,
8303009997, 3:30,:9998,3.49,.9999,3:62,1.,3,09/

BATA SOM1/203.7 3

BATA (NMB(1),191,241/250.,2%50,,258.,229,,229.,229.,226,.
BRP600206,30806¢9028840226,020600276.0226,,220,,22644226.0
8226.,226,:2264,226,,220.,226,/

DATA CRL,TIS, MNPUR,AVFAC/114,,208.,983,,89/

DATA SO, NCRED,.NNCRE27.3343,91,0/

DATA C(NNCRED(I,J),191,2),4%1,9)1/71.0,0,0,2,0,0,0,

R 3.0,0,0,4,0,0,0,35,0,0,0/
BATA XLE,PCTDEV/9.057791,20./

209C COMPUTATION OF 30 DAY'S DEMANDS FOR EANH NONTH

DO 10 (s1,24

HPi1sHD(1) /308

IF(UDPL.LE.13) GOTO 6530
C NORMAL APPROXIMATION OF POISSON DISTRIAUTION
DO 699 J=1,30 :
AsRND(-1,0)

00 476 J6s=1.74

lfll.t!.noault(t,JO)) 80TN 680

670 CONTINUE

680 INDIaMDLe S+t (MD1ee,5)eNORNAL(2,J6))
HNCONP(2,J,1)=1ND1

NNCONP(3,J,1)aCRL/22

699 CONTINUE

8070 &9

4%9 ADD=)

C POISSON DYSTRIRUTIAN OF DEMANDS
DO 3 Ns1,31

PERC(I, N)aN-1

K*DORC(LI, N)

(1211

lf(lf.t!.l).ﬁto 7

KFACSKF

§ KFACSKFACo(KF~1)

KFaskfFeq




20 IF(EF-1.LE-1) 60T0 20

338 gov0 S

540 7 KkFACag A

580 20 PORCI2,M)o(NDLoeK)O(2,72082800(=-HD1))/KFAC
$68 ADDARDODRRCIR. N

S70 OORC(II NI ADD

s8¢ l'(lllﬁ('oliol'..o"”’) eovo 13

S90 3 CONTINUE :
S99C RANDON Sltlc'l.l OF DAY'S DEMAND
600 13 DO 30 J=1;,30

610 XsRND(-1.0)

628 DO 25 JJei,31

630 IFtXN.LE,DORC(I,JJY) GOTO 1?7

640 29 CONVINVE

630 17 NNCONPIR,J,108DBORC(L,JJ)

660 NNCONP(I,J, 1)sCRL/22

670 30 CONTINVE

600 690 Xxs=0

690 19 CONYINVE

700 SON=SON1

789C CONPUTE 24 nnnrus

710 B0 50 Js3,24

720 PRINT 300, -

730 300 FORPMATI//o88,°NONTN®,2X,12)

746 PRINT J303PRINT 3350

750 310 FOomNAT(1X,

7608 PREGINNING ] ITEMNS REPAIREN ENDING [IN®)
770 350 FORMATLLX,

7808°PAY STOCK DENAND PEPARABLES CONTRACT ORGANIC STOCK WORK®)
789C COMPUTE 30 DAVS FOR EACH MONTH

790 DO 40 131,30

799C DETERNINATION OF SATURDAY OR SUNDAY
800 Iisilegs IFCI1,EQ.87680T7041

410 GOV0 42

820 41 1lsy

830 42 SUNsO

840 1F(11.0€,6)R070 60

850 6070 80

860 60 1F(11.€0.6) 6OTG 70
870 SUNs1

8A0 70 WNCOMP(3.1,J0e0

898 80 NNCONPIL.1,J)2S0W

900 NREPSNREPeNNCONPL2,1,d)

909C CONPUTATION OF CONTRACT REPAIR

910 CRSNNCONP(3,1,J)3CINs0

920 CRIWAsO

930 IF(CRIV (8T,CR ) 6070 120

940 IF(CRIN ,NE,9) GOTO 310

950 CRiuAee

960 0OTO 401

970 119 CR sCR <CRIW

980 CRIVAsY

904 CRIW =0

1000 481 IF(CP ,GT,MREP ) GOTO 140

1010 IF(NREP ,LE,9)6070 150

1020 IF(CR ,LE.1) @OTO 138

1030 CIP sch ¥
1040 CRIW sCR <CI®

1050 NRFP sNREP <R
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1060 Q0TO0 130
1070 138 CRIN =1CR "

1080 WREP sMREP -1

: . 1090 €070 1%¢

E 1100 148 CIR aNREP

1110 NREP =0

1120 aev0 1%

1130 126 CRIW sCRIW =-CR

1140 150 1ps

1149C GONPUTATION OF ORGANIC REPAIR

1150 1F(SUN.EQ.1) GOTO 260

1160 IF(NCRED.GT.({+((J=1)030)))GOTA 250
1170 FRTST}Y

1180 80 173 J3=1,NNCRE

1190 1FCNNCRED(1,J5).8T,.(1+((Jp1)030)))80T0 178
1200 FRTSFRT-(TIJoNNCRED(2,y5))

1210 175 CONTINUE

1220 170 IFC(NREP +PARTL ).LE.G)GOTO 360
1230 RTAS19,eHNPNRAVFAC

1242 IF (PARTL .E0.0) 00TO 199

1250 IF(PARTL LE.R7A)GOTO 199

1240 PARTL sPARTL =RTA

1270 0070 260

1280 190 ARTA=RTA<PARTL

1298 PARTL=0

1308 tret

1310 195 IF(NREP .EQ.0) G0OTO 260

1320 NREPINREP+1

B 1330 ITH =[TH o1

2 1340 IF(SR,NE.0)BOTO 200

1350 VY=FRTe(ITH eo(XLC/.3010829)); GOTO 2190 ;
1360 200 ALsFRT/((1+88)ee(XLC/,301029))

1376 YsAle((ITH +SB)ee(XLC/.301029))

k- 1388 210 RNDHERND(-1.0)

- : 1390 STYDEVsVePCTDEY/100

4 1400 00 220 J3=1,74

t419 I1F(RNDM.LE.NORMAL(1,J3)) GOTO 230

1420 220 CONTINUE

1430 230 IF(RNDM.07..0001) GOTO 231

1440 YTPUsY*((,0001-RNDM)*(=100)-3,88)eSTDEV

14590 6070 232

1460 231 YTRU2YS((RNDM=NORMAL(1,(J3=1)))/(NORMAL(1,43)~
- $4708 NORMAL(1,(J3=1)))0(NORMAL(2,J39=NORMAL(2,(J3-1)))
- 14808 *NOPMAL(2,(J3-1)))eSTDEV

1 1490 232 IF(YTRU.GE.0) GOTO 245

1966 YTIRU=0

1530 245 [F(YTRU.ST.RTA) 60TO 240

1520 RTASPTA-YTRU

3 1530 IRs]Re1

b 1548 6QT0 195

§ 1550 240 PARTL =YTRU=RTA

1560 260 SOHSHNCOMP(1,1,J)I=MNCOMP(2,1,J7¢CIRCRINACIR
1570 ISOHZHUNCONP(1,1,J)

1508 1DDAHOEMNCOMP(2,1,J)

1590 1F(PARTL.GT.0)80TD 334

1600 (uUA=0; 6070 338

16390 334 1N0=1

1620 335 1F(CRIN.GT,0) 60TO 336

1630 1WCs=0s 6070 337

3 1640 336 (KCe1




1480

2640
1620
g60¢
1690
1708
1729
1720
1730
1740
t175%¢
1769
17720

337 ICREPsCR+CRINA

297 PRINT 330,1,1S0H, IDDMN,NREP, ICREP, IR, SOH, (IHO+INC)
33 fORNAIlllol!.l7ol7ollt-l’o‘loll.l!)
IGUNOR= ICUNORS IR

ICUNCR= [CUNCR* ICREPR

TCUNDNN= [CUNDND+ 1DDND

40 CONTINUE :

PRINT, "CUNMULATIVE DEMAND “, 1CUNDBND
PRINT,"CUNULATIVE ORGANIC REPAIRs", [CUMOR
PRINF,"CUMULATIVE CONIRACT RPAIR=", [CUNCR
S8 CoNTeNUE

333 FORMAT (V)

stoP

67




R NETRUL IR AT o AT bl - - AR A T O T R e S 5 SRR

APPENDIX C
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APPENDIX C

SIMULATION RESULTS

Introduction

The simulation results in this section were selected
to illustrate trends for each of the twelve programs com-
pleted for this study. The programs are divided into twelve
annexes to this appendix to separate the results by the con-
tractor performance levels--100 percent, 150 percent, and
0 percent of contract specified levels--and the four MIBFs--
contract specified MIBF plus three assumed MIBFs to examine
the results in the event that the contractor fails to achieve
the guaranteed MIBF. Each annex will be identified by con-
tractor performance level (CPL) and the MIBF used for that
simulation. :

The first eight months of the simulations for 100
percent and 150 percent CPL and 1,128 Hours MIBF are given to
coincide with information presented in Figures IIl-A and
III-B. Only the first three months of the 0 percent CPL and
'1.128 Hours MIBF simuiation are needed to develop the trends
shown in Table III-C, since the organic capability is suf-
ficient to meet demands generated plus fill the stockage
objectives., The remaining program results show the initial

month, the month in which maximum stock-outs occur, and the
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| j months when repair capability again covers generated demands
(or months giving the trend when repair will never meet total

MS) .




ANNEX I

100 Pt RCENT CPL
1,128 HOURS MIBF
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3 MONTH 1
L BEGINNING ITEMS REPAIRED ENDING IN
E DAY STOCK DEMAND REPARABLES CONTRACT ORRANIC STOCK WORK
1 1 283 10 4 5 0 278 1
E 2 2748 10 : 9 6 0 274 0
o 3 274 8 11 5 0 271 1
- 4 271 5 11 6 0 272 0
4 5 272 11 16 5 0 266 1
4 6 266 10 26 0 (] 256 1
3 7 256 7 33 0 0 249 1
: 8 249 9 37 6 0 246 0
4 9 . 246 3 34 5 0 248 1
19 248 9 38 6 0 245 0
11 245 3 35 5 0 247 1
12 247 10 40 6 0 243 0
13 243 7 16 0 0 236 1
14 236 5 51 0 (] 231 1
15 231 10 56 5 0 226 1
16 226 & 57 6 0 226 0
17 226 7 58 5 0 224 1
18 224 11 64 6 0 219 0
19 219 12 70 5 0 212 1
20 212 9 79 0 0 203 1
21 203 11 90 0 0 192 1
22 192 ? 92 6 0 191 0
23 191 8 94 5 0 188 1
24 188 10 99 6 0 184 0
25 184 8 101 5 0 181 1
26 181 6 102 6 0 181 0
27 181 10 111 0 0 171 1
28 171 8 119 0 0 163 1
29 163 9 123 5 0 159 1
30 159 i0 128 6 0 155 0
CUMULATIVE DEMAND= 249
CUMULATIVE ORGANIC REPAIR= 9
CUMULATIVE CONTRACT RPAIR=: 121
72
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MONTH 2
:} BEGINNING ITEMS REPAIRED ENDING 1IN
? DAY STOCK DEMAND REPARABLES CONTRACT ORGANIC STOCK MWORK
‘F 1 155 8 130 5 0 152 1
E 2 152 14 139 6 0 144 0
3 144 10 143 5 0 139 1
.4 139 9 152 0 0 130 1
5 130 3 155 0 0 127 1
6 127 8 158 6 0 125 0
7 125 13 - 165 5 0 117 1
8 117 7 1647 6 0 116 0
9 116 4 145 5 0 117 1
10 117 8 168 6 6 115 (]
11 115 11 178 0 0 104 1
12 104 10 188 0 0 94 1
13 94 8 191 5 0 91 1
‘é 14 91 4 190 8 0 93 0
15 93 10 194 5 0 88 1
16 88 ? 196 6 (] 87 0
17 87 8 198 5 0 84 1
18 84 5 203 0 0 79 1
%9 79 11 214 a S 68 1
20 68 8 217 6 0 66 0
21 66 12 223 5 0 59 1
22 59 14 232 6 0 51 L]
23 51 7 233 5 (] 49 1
24 49 4 232 6 0 51 0
25 51 14 245 0 0 37 1
26 37 11 256 0 0 26 1
27 26 11 262 5 0 20 1
28 20 11 268 6 0 15 0
29 15 é 268 5 0 14 1
3n 14 10 273 8 0 10 0
CUMULATIVE DEMAND= 515
CUMULATIVE ORGANIC REPAIR= 0
CUMULATIVE CONTRACT RPAIR= 242
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MONTH 3
BEGINNING ITEMS REPAIRED ENDING 1IN
DAY STOCK DEMAND REPARABLES CONTRACT ORGANIC STOCK WORK
1 10 5 272 5 0 10 1
2 10 11 283 0 0 -1 1
3 -1 14 297 0 0 -15 1
4 -15 5 297 6 0 -14 0
5 -14 14 305 5 0 -23 1
6 -23 5 309 6 0 -26 0
7 -26 5 308 5 0 -26 1
8 -26 11 314 6 0 -31 0
9 -31 7 320 0 0o -38 1
10 -38 13 333 0 0 -51 1
11 -51 8 336 5 0 =54 1
12 -54. 12 343 6 0 =60 0
13 -60 11 348 5 0 -66 1
14 -66 7 350 6 0 -67 0
15 -67 3 347 5 0 -65 1
16 -65 12 359 0 0o -77 1
17 -77 7 366 0 0 -84 1
18 -84 14 375 6 0 .92 0
19 -92 7 376 5 0 -94 1
20 -94 4 375 6 0 =92 0
21 -92 8 377 5 0 -95 1
22 -95 8 380 6 0 =97 0
3 23 -97 6 385 0 0 -103 1
. 24  -103 12 397 0 0 -115 1
] 25  -115 8 400 5 0 -118 1
26 -118 11 406 6 0 -123 0
27 -123 14 414 5 0 -132 1
28 -132 9 418 6 0 -135 0
29 =135 11 423 5 0 -141 1
30 -141 12 435 0 0 -153 1
CUMULATIVE DENAND= 793
CUMULATIVE ORGANIC REPAIR= 0
CUMULATIVE CONTRACT RPAIR= 357
\
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MONTH 4
BEGINNING ITEMS REPAIRED ENDINSG IN
DAY STOCK DEMAND REPARABLES CONTRACT ORGANIC STOCK WORK
1 =153 4 439 0 0 157 1
2 -157 3 433 6 3 =151 1
3 -151 9 432 5 4 =151 2
4 151 12 435 6 4 =153 b §
5 =153 8 434 5 3 =153 2
[.] -153 11 436 6 4 =154 1
7 154 10 440 0 5 =159 2
8 =159 é 446 0 0 =165 2
9 =165 9 446 5 4 =165 2
3 10 «165 6 443 6 4 =161 1
11 -161 5 436 5 6 =155 2
12 -155 8 434 6 5 <152 1
13 -152 8 431 5 5 =150 2
14 -150 4 430 0 5 -149 2
15 -149 6 436 0 0 =155 2
16 =155 8 433 6 6 =151 1
E 17 =151 7 429 5 5 «148 2
} 18 -148 5 423 é 6 =141 1
: 19 -141 6 418 5 5 =137 2
20 137 é 412 6 7 -130 1
21 -130 é 411 0 6 =130 2
22 -130 9 420 0 0 =139 2
23 -139 7 416 5 6 =135 2
24 «135 11 416 6 6 =134 1
25 -134 8 412 5 6 -131 2
26 -131 8 409 6 6 =127 1
27 ~127 7 405 5 5 =124 2
28 =124 7 405 0 7 =124 2
29 -124 4 409 0 0 -128 2
30 -128 5 403 6 6 121 1
CUMULATIVE CEMAND= 1006
CUMULATIVE ORGANIC REPAIR= 129
CUMULATIVE CONTRACT RPAIR= 473
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MONTH S
BEGINNING ITEMS REPAIRED ENDING IN
DAY STOCK DEMAND REPARABLES CONTRACT ORGANIC STOCK WORK
< =121 5 395 5 7 =114 2
2 =114 4 389 6 S =107 1
3 =107 11 387 5 7 =106 2
4 =106 7 384 6 5 =102 1
5 =102 5 381 0 7 =100 2
6 =100 9 390 0 0 =109 2
7 =109 14 392 5 7 =111 2
8 -111 7 3as 6 6 =106 1
9 =106 9 384 5 7 =103 2
10 =103 12 385 6 6 =103 1
11 =103 5 378 5 6 -97 2
12 -97 8 379 0 7 =98 2
13 -98 2 381 0 0 =100 2
14 =100 6 376 6 6 -94 1
15 -94 7 370 5 7 -39 2
16 -89 9 368 6 6 -86 1
17 -86 7 362 5 7 =81 2
18 -81 12 363 6 6 -81 1
19 -81 5 361 0 6 -80 2
2n -80 10 371 0 0 =90 2
21 =90 6 365 5 7 -84 2
22 -84 7 360 6 7 -78 1
23 -78 6 353 S 7 =72 2
24 -72 11 351 6 8 -69 1
25 -69 7 345 5 7 =64 2
26 -64 10 348 0 7 -67 2
27 -67 8 356 0 0 =75 <
28 -75 6 350 6 7 =68 1
29 -68 9 346 5 7 -65 2
30 -65 6 339 6 8 -57 1
CUMULATIVE DEMAND= 1236
CUMULATIVE ORGANIC REPAIR= 302
CUMULATIVE CONTRACT RPAIR=s 594
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MONTH 6
BEGINNING ITEMS REPAIRED ENDING 1IN
DAY STOCK DEMAND REPARABLES CONTRACT ORGANIC STOCK WORK
1 -57 7 333 5 7 =52 2
2 =52 7 329 6 6 =47 1
3 -47 9 330 0 7 =49 2
4 -49 6 336 0 0 =55 2
5 =55 6 330 5 7 =49 2
6 ~49 11 329 6 7 -47 1
7 -47 6 322 5 7 -41 2
8 -41 8 318 6 7 =36 1
9 =36 4 309 5 7 -28 2
10 -28 11 312 0 L =31 2
11 =31 13 325 0 0 =44 2
12 =44 9 322 6 7 =40 1
13 -40 11 319 5 8 =38 2
14 -38 11 317 6 8 -35 1
15 =35 8 312 5 7 =31 2
16 =31 6 306 6 7 -24 1
17 -24 15 313 0 7 -32 2
18 =32 2 315 0 0 34 2
19 -34 11 314 5 7 -33 2
20 -33 13 314 6 8 -32 1
21 -32 14 314 5 8 =33 2
22 -33 6 308 6 7 26 1
23 -26 7 301 5 8 20 2
24 -20 5 298 0 8 =17 2
25 -17 11 309 0 0 -28 2
26 -28 4 300 6 8 =18 1
27 -18 9 295 5 8 14 2
28 -14 5 287 6 8 -5 1
29 -5 6 278 5 9 3 2
30 3 5 270 6 8 12 1
CUMULATIVE DEMAND= 1482
CUMULATIVE ORGANIC REPAIR= 496
CUMULATIVE CGNTRACT RPAIR= 715
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4 : MONTH 7
3 BEGINNING ITEMS REPAIRED ENDING 1IN
4 DAY STOCK DEMAND REPARABLES CONTRACT ORGANIC STOCK WORK
1 12 7 269 0 7 12 2
2 12 8 277 0 0 4 2
3 4 11 274 5 9 7 2
4 7 11 273 & 7 9 1
s 9 8 267 5 8 14 2
6 14 & 260 6 8 22 1
7 22 & 253 s 7 28 2
8 28 8 253 0 ] 28 2
9 28 3 256 0 (] 25 2
10 25 8 251 6 8 31 1
11 31 16 253 5 8 28 2
12 28 13 254 6 7 28 1
13 28 14 253 5 9 28 2
14 28 7 248 6 7 34 1
15 34 7 245 0 9 36 @
16 36 9 254 0 0 27 2
17 27 4 246 5 7 35 2
4 18 35 ? 240 6 8 42 1
- 19 4z 7 234 s 7 47 2
4 20 47 9 229 6 9 53 1
. 21 53 6 220 5 9 61 ]
f 22 61 & 215 0 9 66 2
] 23 66 [ 221 0 0 60 2
24 60 9 216 [ ] 86 1
25 66 10 211 5 9 70 2
26 70 7 205 6 8 77 1
27 77 8 197 5 10 64 2
28 84 11 195 6 8 87 1
29 87 3 189 0 8 92 2
30 92 11 200 0 0 81 2
CUMULATIVE DEMAND= 1726
CUMULATIVE ORGANIC REPAIR= 699
CUMULATIVE CONTRACT RPAIR= 825
]
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MONTH 8
BEGINNING ITEMS REPAIRED ENDINE LN
DAY STOCK DEMAND REPARABLES CONTRACT ORGANIC STOCK WORK
61 193 a8
88 186 96
96 . 179 102
102 174 108
108 168 113
113 166 115
115 175 106
106 166 116
116 160 121
121 157 125
125 147 134
134 142 140
140 137 144
144 144 137
137 141 140
140 134 148
148 127 154
154 124 158
158 111 170
170 108 173
173 118 163
163 111 171
171 107 174
174 100 182
182 91 190
190 80 202
202 77 204
204 83 198
198 7?7 204
204 68 214

[
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CUMULATIVE DEMAND=

CUMULATIVE ORGANIC REPAIR=
CUMULATIVE CONTRACT RPAIR=




ANNEX II

150 PERCENT CPL
1,128 HOURS MIBF
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MONTH 1

BEGINNING ITEMS REPATRED ENDING IN
DAY STOCK DEMAND REPARABLES CONTRACT ORGANIC STOCK WORK
1 283 8 0 7 0 282 1
2 282 7 0 8 0 283 0
3 283 10 2 7 0 280 1
4 280 9 4 8 0 279 0
S 279 5 1 7 0 281 1
6 281 4 5 0 0 277 1
7 277 6 11 0 0 271 1
8 271 8 12 8 0 271 0
9 271 11 15 7 0 267 1
190 267 8 16 8 0 267 0
11 267 6 14 7 0 268 1
12 268 6 13 8 0 270 0
13 270 11 23 0 0 259 1
14 259 12 35 0 0 247 1
15 247 8 36 7 0 246 1
16 246 5 34 8 0 249 0
17 249 5 31 7 0 251 1
18 251 12 36 8 0 247 0
19 247 L5 43 7 0 239 1
20 239 11 54 0 0 228 1
21 228 14 68 0 0 214 1
22 214 6 67 8 0 216 0
23 216 8 67 7 o 215 1
24 215 13 73 8 0 210 0
25 210 11 76 7 0 206 1
26 206 4 76 8 0 207 0
27 207 8 83 0 0 199 1
28 199 4 87 0 0 195 1
29 195 10 90 7 0 192 1
30 192 7 90 8 0 193 0
CUMULATIVE DEMAND= 255
CUMULATIVE ORGANIC REPAIR= 0
CUMULATIVE CONTRACT RPAIR= 165

81
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MONTH 2
BEGINNING ' ITEMS REPAIRED ENDING IN
DAY STOCK DEMAND REPARABLES CONTRACT ORGANIC STOCK WORK
1 193 13 95 7 0 187 1
2 187 3 91 8 0 192 0
3 192 21 104 7 0 178 1
4 178 7 111 0 0 171 1
5 171 10 121 0 0 161 1
6 161 11 125 8 0 158 0
7 158 5 122 7 0 160 1
8 160 7 122 8 0 161 0
9 161 12 126 7 0 156 1
10 156 11 130 8 0 153 0
11 153 5 134 0 0 148 1
12 148 ] 139 0 0 143 1
13 143 7 139 7 0 143 1
14 143 7 139 8 0 144 0
15 144 10 141 7 0 141 1
16 141 5 139 8 0 144 0
17 144 9 140 7 0 142 1
18 142 4 144 0 0 138 1
19 138 10 154 0 0 128 1
20 128 7 154 8 0 129 0
21 129 8 154 4 0 128 1
22 128 (] 153 8 0 130 0
23 130 8 153 7 n 129 1
24 129 10 156 8 0 127 0
25 127 13 168 0 0 114 1
26 114 7 175% 0 0 io7 1
27 a7 15 183 7 0 99 1
28 99 8 184 8 0 99 0
29 99 10 186 7 0 96 1
30 96 11 190 8 0 93 0
CUMULATIVE DEMAND= 520
CUMULATIVE ORGANIC REPAIR= 0
CUMULATIVE CONTRACT RPAIR= 330
o
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MONTH 3
BEGINNING ITEMS REPAIRED ENDING 1IN
DAY STOCK DEMAND REPARABLES CONTRACT ORGANIC STOCK WORK
1 93 7 189 7 0 93 1
2 93 4 193 0 0 89 1
3 89 13 206 0 0 76 1
4 76 12 211 8 0 72 0
5 72 11 214 7 0 68 1
6 68 9 216 8 0 67 0
7 67 12 220 7 0 62 1
8 62 12 225 8 0 58 0
9 58 9 233 0 0 49 1
10 49 4 237 0 0 45 1
11 45 6 236 7 0 46 1
12 46 14 243 8 0 40 0
13 40 5 240 7 0 42 1
14 42 4 237 8 0 46 0
15 46 9 238 7 0 44 1
! 16 44 9 247 0 0 35 1
3 17 35 5 252 0 0 30 1
1 18 30 10 255 8 0 28 0
19 28 6 253 7 0 29 1
20 29 7 253 8 0 30 0
21 30 13 258 7 0 24 1
22 24 7 258 8 0 25 0
23 25 5 262 0 L] 20 1
24 20 7 269 0 0 13 1
25 13 12 274 7 0 8 1
26 8 13 280 8 0 3 0
27 3 13 285 7 0 -3 1
28 -3 8 286 8 0 -3 0
29 -3 10 288 7 0 -6 1
30 -6 11 299 0 0 -17 1
CUMULATIVE DEMAND= 787
CUMULATIVE ORGANIC REPAIR= 0
CUMULATIVE CONTRACT RPAIR= 487
g
]
4
i
§

3
3




30

MONTH
BEGINNING

CUMULATIVE DEMAND=
CUMULATIVE ORGANIC REPAIR=
CUMULATIVE CONTRACT RPAIR=

1009
81
645

IN

1

4
ITEMS REPAIRED ENDING
DAY STOCK DEMAND REPARABLES CONTRACT ORGANIC STOCK WORK
-17 9 308 0 0 =26
=26 10 308 8 2 =26
=26 14 311 7 3 =30
-30 4 308 8 3 =26
-26 2 299 7 3 -18
-18 11 300 8 3 =18
-18 ? 303 0 3 =22
=22 6 309 0 0 -28
-28 2 302 7 2 =21
-21 5 296 8 4 -14
-14 2 287 7 3 -6
-6 9 287 8 2 -5
-5 11 286 7 4 -5
-5 3 286 0 3 -5
-5 9 295 0 0 =14
-14 9 294 8 3 =12
-12 7 290 7 3 -9
-9 5 284 8 4 -2
-2 8 281 7 3 0
0 11 282 8 3 0
0 9 287 0 3 -6
-6 5 292 0 0 =11
-11 11 292 7 4 -11
-11 i3 294 8 4 =12
-12 6 289 7 3 -8
-8 4 282 8 4 0
0 5 276 7 3 5
5 7 278 0 5 3
3 7 285 0 0 -4
-4 8 282 8 4 0
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MONTH 5
i BEGINNING ITEMS REPAIRED ENDING 1IN
; DAY STOCK DEMAND REPARABLES CONTRACT ORGANIC STOCK WORK
1 0 9 279 7 4 2 2
. 2 2 6 274 8 4 8 1
3 3 8 5 268 7 3 13 2
4 13 5 262 8 4 20 1
5 20 11 267 0 5 14 2
6 14 6 273 0 0 8 2
7 (] 4 267 7 3 14 2
8 14 9 265 8 4 17 1
9 17 8 262 7 3 19 2
10 19 10 260 8 5 22 1
11 22 8 256 7 4 25 2
12 25 12 265 0 3 16 2
13 16 6 271 0 0 10 2
? 14 10 2 261 n 5 21 1
3 15 21 9 258 7 4 23 2
; 16 23 5 252 ) 5 30 1
| 17 30 7 248 7 3 33 2
! 18 33 7 244 ) ] 38 1
| 19 38 7 246 0 4 35 2
20 35 7 253 0 0 28 2
21 28 11 253 7 4 28 2
22 28 4 245 8 5 37 1
23 37 9 242 7 4 39 2
24 39 7 238 ) 4 44 1
25 44 6 231 7 5 50 2
26 50 8 235 0 4 46 2
27 I 5 240 0 0 41 2
28 41 9 238 8 4 44 1
29 44 5 230 7 5 51 2
30 51 6 225 8 4 57 1
CUMULATIVE DEMAND= 1223
CUMULATIVE ORGANIC REPAIR= 187
CUMULATIVE CONTRACT RPAIR= 810




MONTH 6
BEGINNINSG
DAY STOCK DEMAND REPARABLES CONTRACT ORGANIC STOCK WORK

1 57 6
2 63 7
3 68 5
4 67 9
5 58 5
6 65 9
7 68 5
8 75 9
9 78 11
10 79 7
11 77 4
12 73 10
13 75 5
14 82 15
15 79 6
16 85 9
17 &8 8
18 85 2
19 83 13
20 81 9
21 85 9
22 88 10
23 90 8
24 94 7
25 91 6
26 85 5
27 93 7
28 97 4
29 106 11
30 107 8

CUMULATIVE DEMAND=

218
214
214
223
216
214
206
204
202
204
208
207
199
203
196
194
196
198
200
197
193
192
187
190
196
189
184
176
174
170

CUMULATIVE ORGANIC REPAIR=
CUMULATIVE CONTRACT RPAIR=

ITEMS REPAIRED

B NDNIOINDINOVNODOOODONIIVNIOODSINODONDINODO® N

1452
306
975

VIV &aVIOaNaVIVMaoWaNIMNAEDUVAEWVMAVIDSALLWN

ENDING

63
68
67
58
65
68
75
78
79
77
73
75
82
79
85
88
85
83
81
85
88
90
94
91
85
93
97
106
107
112
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MONTH 7

BEGINNING ITENS REPAIRED ENDING
DAY STOCK DEMAND REPARABLES CONTRACT ORGANIC STOCK WORK
1 112 6 169 0 6 112
2 112 8 177 0 0 104
3 104 8 173 7 5 108
4 108 10 171 8 5. A
5 111 9 167 7 5 114
6 114 10 166 8 4 116
7 116 7 160 7 5 121
8 121 8 163 0 5 118
9 118 9 172 0 0 109
10 109 7 167 8 5 115
11 115 11 165 7 5 116
12 48 - 7 160 8 5 122
13 122 1 148 7 5 133
14 133 6 142 8 5 140
15 140 5 140 0 6 141
16 141 4 144 0 0 137
17 137 3 138 7 4 143
18 143 ¢ 131 8 4 151
19 151 124 7 4 157
20 157 9 121 8 5 161
21 161 8 115 7 6 166
22 166 2 113 0 4 168
23 168 6 119 0 0 162
24 162 8 115 8 5 167
25 167 9 111 7 5 170
26 170 6 105 8 5 177
27 177 10 102 7 5 179
28 179 10 99 8 6 183
29 183 14 108 0 4 173
30 173 6 114 0 0 167

CUMULATIVE DEMAND=
CUMULATIVE ORGANIC REPAIR=
CUMULATIVE CONTRACT RPAIR=

1670
429
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E MONTH 8
5 BEGINNING ITEMS REPAIRED ENDING IN
;. DAY STOCK DEMAND REPARABLES CONTRACT ORGANIC STOCK WORK
3 1 167 5 106 7 6 175 2
] 2 178 ¢ 100 8 5 182 1
- 3 162 10 97 7 5 184 2
3 4 184 6 91 8 5 191 1
E 5 191 4 82 7 5 199 2
1 6 199 9 86 0 5 195 2
7 195 6 92 0 0 189 2
8 189 8 88 8 5 194 1
9 194 9 83 7 6 198 2
10 198 7 77 8 6 205 1
11 205 9 73 7 5 208 2
12 208 5 66 8 5 216 1
13 216 7 67 0 5 214 2
14 214 7 74 0 0 207 2
15 207 6 67 7 6 214 2
3 16 214 8 63 8 5 219 1
3 17 219 12 62 7 5 219 2
3 18 219 8 58 8 5 224 1
. 19 224 8 52 7 6 229 2
% 20 229 3 51 0 4 230 2
% 21 230 8 59 0 0 222 2
’ 22 222 14 61 8 5 221 i
: 23 221 8 56 7 5 225 2
4 24 225 3 47 8 5 235 1
E 25 235 6 39 7 6 242 2
> 26 242 10 36 8 6 246 1
o 27 246 7 36 0 6 245 2
4 28 245 7 43 0 0o 238 2
: 29 238 8 38 7 6 243 2
30 243 5 31 8 5 251 1
CUMULATIVE DEMAND= 1889
CUMULATIVE ORGANIC REPAIR= 567
CUMULATIVE CONTRACT RPAIR= 1290




ANNEX III

0 PERCENT CPL
1,128 HOURS MIBF




MONTH 1
BEGINNING ITEMS REPAIRED ENDING IN

DAY STOCK DEMAND REPARABLES CONTRACT ORGANIC STOCK WORK
283 8 281
201 8 282
282 12 278
278 4 283
283 8 283
283 6 283
283 12 271
271 13 267
. 267 9 271
271 7 275
275 10 276
276 275
275 278
278 269
269 272
272 275
275 279
279 283
283 283
283 283
283 275
275 279
279 283
283 283
283 283
283 283
283 283
283 275
275 283
283 283

CUMULATIVE DEMANDs=

CUMULATIVE ORGANIC REPAIR=

CUMULATIVE CONTRACT RPAIR=
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MONTH

BEGINNING ITEMS REPAIRED ENDING 1IN
DAY STOCK DEMAND REPARABLES CONTRACT ORGANIC STOCK WORK
1 283 9 0 0 9 283 0
2 283 14 0 0 13 282 1
3 282 7 0 0 8 283 0
4 283 6 0 0 6 283 0
5 283 11 11 0 0 272 0
6 272 14 12 0 12 270 1
7 270 11 9 0 14 273 1
8 273 5 0 0 14 282 1
9 282 9 0 0 10 283 0
10 283 11 0 0 11 283 0
11 283 7 0 0 7 283 0
12 283 13 13 0 0 270 0
13 270 9 6 0 15 276 1
14 276 7 0 0 14 283 0
15 283 8 0 -0 8 283 0
16 283 4 0 0 4 283 0
17 283 5 e 3 5 283 0
18 283 8 0 0 8 283 0
19 283 9 9 0 0 274 0
20 274 17 10 0 15 272 1
21 272 6 0 6 16 282 1
22 282 11 0 0 12 283 0
23 283 7 0 0 7 283 0
24 283 12 0 0 12 283 0
25 283 11 0 0 11 283 0
26 283 6 6 0 0 277 0
27 277 9 0 0 15 283 0
28 283 11 0 0 11 283 0
29 283 13 0 0 13 283 0
30 283 13 0 s 13 283 0

CUMULATIVE DEMAND=
CUMULATIVE ORGANIC REPAIR=
CUMULATIVE CONTRACT RPAIRs




b
MONTH 3
BEGINNING ITENS REPAIRED ENDING (N
DAY STOCK DEMAND REPARABLES CONTRACT ORBANIC STOCK WORK
1 283 13 0 0 13 283 0
2 283 5 0 0 5 283 0
3° 283 10 10 0 0o 273 0
s 273 11 4 0 16 278 1
‘ 5 278 4 0 0 9 283 0
3 6 283 8 0 0 8 283 0
4 7 283 10 0 0 10 283 0
8 283 7 0 0 7 283 0
9 283 9 0 0 9 283 0
10 283 7 7 0 0 276 0
11 276 4 0 0 11 283 0
.12 2863 11 0 0 11 283 0
13 283 12 0 0 12 283 0
14 283 10 0 0 te 283 0
15 283 15 0 0 15 283 0
16 283 - 11 0 0 11 283 0
1228 10 10 0 o 273 0
16 273 5 0 0 15 283 0
19 283 7 0 0 7 283 0
20 283 9 0 0 o 283 0
21 283 14 0 0 14 283 0
22 283 4 0 0 4 283 0
23 283 9 0 0 9 283 0
24 283 4 6 0 Y 0
25 277 10 0 0 16 283 0
26 283 7 0 0 7 283 0
27 283 9 0 0 9 283 0 (
28 283 10 0 0 10 283 0
29 283 5 0 0 5 . 283 0
30 283 10 0 0 10 283 0
CUMULATIVE DEMAND= 787
CUMULATIVE ORGANIC REPAIRs= 787
CUMULATIVE CONTRACT RPAIR=
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ANNEX IV

100 PERCENT CPL
1,000 HOURS MIBF




MONTH 1
BEGINNING ITEMS REPAIRED ENDING IN
DAY STOCK DEMAND REPARABLES CONTRACT ORGANIC STOCK WORK
1 311 9 3 5 0 307 1
2 307 11 9 6 0 302 e
.3 302 5 8 5 0 302 1
4 302 7 10 6 0 Jo1 0
5 301 7 11 5 0 299 1
6 299 4 15 0 L] 295 1
7 295 8 23 0 0 287 1
8 287 4 22 6 0 289 0
9 289 7 23 5 0 287 1
10 287 [ 24 é 0 287 ]
11 287 4 22 5 0 288 1
12 288 8 25 6 0 286 o
13 286 8 32 0 0 278 1
14 278 7 39 0 0 271 1
15 271 6 40 5 0 270 1
16 270 16 51 6 0 260 0
17 260 7 52 5 0 258 1
18 258 11 58 6 0 253 0
19 253 5 57 5 0 253 1
20 25%3 6 63 0 0 247 1
21 247 10 73 0 0 237 1
22 237 (] 74 6 0 237 0
23 237 5 73 5 0 237 1
24 237 8 76 6 0 235 a
25 235 9 79 5 0 231 1
26 231 9 83 6 0 228 0
27 228 12 94 0 0 216 1
28 216 11 105 0 0 205 1
29 205 14 114 5 0 196 1
30 196 9 118 6 0 193 0
CUMULATIVE DEMAND= 239
CUMULATIVE ORGANIC REPAIR= 0
CUMULATIVE CONTRACT RPAIR= 121




1 95
1 MONTH 3
BEGINWING ITEMS REPAIRED ENDING 1IN
DAY STOCK DEMAND REPARABLES CONTRACT ORBANIC STOCK WORK
1 27 10 288 5 0 22 1
2 22 7 295 0 0 15 1
3 15 12 307 0 0 3 1
4 3 11 313 6 0 -2 0
5 -2 12 319 5 0 -9 1
6 -9 7 321 6 0 -10 0
7 -10 7 322 5 0 -12 1
8 -12 10 327 6 0 -16 0
9 -16 6 332 0 0 =22 1
10 -22 14 346 0 0 =-36 1
11 -35 9 350 5 0 =40 1
12 -40 13 358 '3 0 =47 0
13 -47 9 361 5 0 =51 1
14 -51 9 365 6 0 -54 0
15 -54 11 370 5 0 =60 1
16 <60 11 381 0 0 =71 1
17 -71 10 391 0 0 -8t 1
1 18 -81 6 392 6 0 =31 0
| 19 -81 5 391 5 0 -81 1
i 20 -81 6 392 6 0 -81 0
21 -81 17 403 5 0 -93 i
22 -93 10 408 6 0 =97 0
23 -97 7 414 0 0 =104 1
24 =104 10 424 0 0 -114 1
25  -114 11 430 5 0 =120 1
26 =120 16 441 6 0 =130 0
27 =130 9 444 5 0 =134 1
28 =134 13 452 3 0 =141 0
29 -141 7 453 5 0 =143 1
30 =143 7 460 0 0 =150 1
] CUMULATIVE DEMAND= 818
3 CUMULATIVE ORGANIC REPAIR= 0
3 CUMULATIVE CONTRACT RPAIR= 357
3 8
14

4
¥
|
1




DAY STOCK DEMAND REPARABLES

" 13

MONTH 7
BEGINNING
1 =69
2 -69
3 -77
4 -73
5 -64
6 -58
7 =57
8 =56
9 =56
10 =67
11 =59
12 =50
=42
14 =35
15 =26
16 =27
17 «35
18 -28
19 =23
20 =21
21 =13
22 -8
23 -7
24 =12
25 -2
26 4
27 13
28 15
29 22
30 18

7
8
9
5
8
11
12

8
11

-

-

6
5
6
5
9
8
6
0
0
6
7
8
5
4
7
5
2
(-]

13
13
CUMULATIVE DEMAND=

CUMULATIVE ORGANIC REPAIR=
CUMULATIVE CONTRACT RPAIR=

378
386
382
374
367
367
365
365
376

369

359
352
344
336
336
344
337
333
330
323
317
316
321
312
305
297
294
288
291
304

ITEMS REPAIRED

ENDING

CONTRACT ORGANIC STOCK WORK

0
0
5
6
5
6
S
0
0
6
5 1
6
5
6
0
0
5
6
5
6
5
0
0
6
5
6
5
6
0
0
1816
685
825
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-69
-77
-73
-64
-53
«57
-56
-56
.67

=59

-50
-42
-35
-26
-27
-35
-28
-23
-21
-13
-8
-7
-12
-2
4
13
15
22
18
5
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ANNEX V

150 PERCENT CPL
1,000 HOURS MTBF
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MONTH 1 -3
BEGINNING ITEMS REPAIRED ENDING 1IN 3
DAY STOCK DEMAND REPARABLES CONTRACT ORGANIC STOCK WORK 3
1 311 6 0 6 0 311 0 4
2 311 8 0 8 0 311 0 4
3 311 14 5 8 ¢ 305 1 .
4 305 8 5 9 0 306 0 b
5 306 10 6 8 0 304 1 3
3 6 304 12 18 ] 0 292 1 E
3 7 292 6 24 0 0 286 1 3
3 8 286 13 29 9 0 282 0 3
; 9 282 8 28 8 0 282 1 E
3 10 282 9 29 9 0 282 0 *
3 11 282 10 30 8 0 280 1 .
9 12 280 15 37 9 0 274 0
13 274 9 45 0 0 265 1 E”
14 265 9 54 0 0 256 1 4
15 256 4 50 8 0 260 1 5
16 260 10 52 9 0 259 0 o
17 259 8 51 8 0 259 1 ,
18 259 10 53 9 0 258 0 i
19 258 7 51 8 0 259 1 i
20 259 9 60 0 0 250 1 3
21 250 11 71 0 0 239 1 -
22 239 9 72 9 0 239 0
23 239 2 65 8 0 245 %
24 245 9 66 9 0 245 0
25 245 14 71 8 0 239 1
26 239 [ 69 9 n 242 0 ;
27 242 4 72 0 0 238 1 E
28 238 6 78 0 0 232 1
29 232 10 80 8 0 230 1
30 230 11 83 9 0 228 0
CUMULATIVE DEMAND= 267
1 CUMULATIVE ORGANIC REPA[IR= 0
g CUMULATIVE CONTRACT RPAIR= 184
‘ 98




HONTH 3

BEGINNING ITEMS REPAIRED ENDING 1IN
DAY STOCK DEMAND REPARABLES CONTRACT ORGANIC STOCK WORK
1 98 8 212 ) 0 98 1
2 98 9 221 0 0 89 1
3 89 11 232 0 0 78 1
4 78 11 235 9 0 76 0
5 76 9 235 8 0 75 1
6 75 12 239 9 (] 72 0
7 72 13 243 8 (] 67 1
8 67 9 244 9 0 67 0
9 67 9 252 0 0 58 1
10 58 9 © 261 0 0 49 1
11 49 7 260 8 0 50 1
12 50 12 264 9 (] 47 (]
13 47 14 269 8 (] 41 1
14 - 41 é 267 9 (] 44 0
15 44 7 265 8 0 45 1
16 45 5 270 0 0 40 1
17 40 7 277 0 0 33 1
18 33 10 279 9 0 32 0
19 32 14 284 8 0 26 1
20 26 7 283 9 0 28 0
21 28 8 282 8 0 28 1
22 28 12 286 9 n 25 0
23 25 14 299 0 0 11 1
24 11 9 308 0 0 2 1
25 2 6 306 8 0 4 1
26 4 16 314 9 0 -3 0
27 -3 16 321 8 0 -11 1
28 -11 9 322 9 0 -11 0
29 -11 10 323 8 0 -13 1
30 -13 8 331 0 0 21 1

CUMULATIVE DEMAND=
CUMULATIVE ORGANIC REPAIR=
CUMULATIVE CONTRACT RPAIR=

881

549
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MONTH 4 -
BEGINNING *TEMS REPAIRED ENDING 1IN
DAY STOCK DEMAND REPARABLES CONTRACT ORGANIC STOCK WORK
1 -21 4 335 0 0 =25 1
2 -25 7 331 9 2 =21 1
3 -21 8 327 8 3 18 2
4 -18 6 323 ) 2 13 1
5 -13 10 321 8 3 .12 2
6 =12 10 319 9 4 -9 1
7 -9 7 322 0 3 -13 2
8 -13 7 329 0 0 =20 2
9 =20 7 326 8 2 .17 2
10 -17 7 321 9 4 11 1
11 -11 12 321 8 3 .12 2
12 -12 11 321 9 3 e11 1
13 -11 ] 313 8 3 -4 2
14 -4 7 317 0 3 -8 2
15 -8 9 326 0 0 17 2
16 -17 ? 322 9 3 12 1
17 -12 10 319 8 4 =10 2
18 =10 10 317 9 4 -7 1
19 -7 10 315 8 3 -6 2
20 -6 10 313 9 4 -3 1
21 -3 9 317 0 4 -8 2
22 -8 11 328 0 0 =19 2
23 =19 7 324 8 3 .15 2
. 24 -15 11 323 9 4 =13 1
1 25 -13 6 316 8 4 -7 2
4 26 -7 4 309 9 3 1 1
3 27 1 11 308 8 3 1 2
. 28 S 316 0 4 -7 2
s 29 -7 7 323 0 14 2
i 30 -14 10 320 9 5 =10 1
: CUMULATIVE DEMAND= 1132
: CUMULATIVE ORGANIC REPAIR= 83
CUMULATIVE CONTRACT RPAIR= 728
i N\




MONTH 5
BEGINNING ITEMS REPAIRED ENDING IN
DAY STOCK DEMAND REPARABLES CONTRACT ORBANIC STOCK WORK
-10 5 312 -3
-3 4 305 5
5 12 304 5
5 8 299 11
11 6 301 8
8 9 310 -1
-1 9 306 3
3 14 308 2
2 16 310 -1
-1 10 308 2
2 305 4
4 311 -2
-2 321 -12
.12 320 -10
15 -10 313 -4
16 -4 308 2
17 2 302 7
18 7 298 12
19 12 299 10
20 10 303 6
21 6 299 10
22 10 293 17
23 17 291 18
24 18 288 22
25 22 284 25
26 25 291 18
27 18 296 13
28 13 289 21
29 21 284 25
30 25 279 31
CUMULATIVE DEMAND=
CUMULATIVE ORGANIC REPAIR=
CUMULATIVE CONTRACT RPAIR=
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ANNEX VI

0 PERCENT CPL
1,000 HOURS MTBF

102




MONTH 1
BEGINNING ITEMS REPAIRED ENDING 1IN

DAY STOCK DEMAND REPARABLES CONTRACT ORGANJC STOCK WORK

8 300
8 296
10 301
9 299
12 307
9 311
0 305
10 305
11 306
11 306
10 303
11 305
11 310
0 298
13 308
7 311
8 311
9 311
10 311
11 311
0 296
13 297
13 308
12 310
8 311
9 311
8 311
0 303
13 307
13 310

J11 19 10

300 12 14

296 5

301 11

299 4

307 5

311 6

305 10

305 10

306 11

796 13

303 9

305 6

310 12

298 3

308 4

311 8

311 9

311 10

311 11

311

296

297

308

310

311

311

J11

303

307 10
CUMULATIVE DEMAND=
CUMULATIVE ORGANIC REPAIR=
CUMULATIVE CONTRACT RPAIR=
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MONTH 2
BEGINNING ITEMS REPAIRED ENDING 1IN
DAY STOCK DEMAND REPARABLES CONTRACT ORGANIC STOCK WORK
310 9 0 0 10 311

311 12 0 12 311

311 15 14 310

310 12 13 311

311 13 0 298

298 8 14 304

304 11 15 308

308 9 12 311

J11 7 7 311

311 7 7 311

311 12 12 311

311 11 0 300

300 13 14 301

3ng 12 15 304

304 11 16 309

309 6 8 J11

311 10 10 311

311 8 8 311

311 7 0 304

304 13 17 308

308 10 13 311

(— B I - B N A B B B B B - B N B B R AN I
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311 6

6 J11

23 J11 10

10 311

24 311 3 3 311
25 311 6 6 311
26 311 12 0 299
27 299 16 16 299
28 299 10 17 306
29 306 13 16 309
30 309 13 : 15 311
CUMULATIVE DEMAND=

CUMULATIVE ORGANIC REPAIR=s

CUMULATIVE CONTRACT RPAIR=




MONTH 3
BEGINNING ITEMS REPAIRED ENDING IN
DAY STOCK DEMAHD REPARABLES CONTRACT ORGANIC STOCK WORK
311 13 £3 311
311 9 9 311
311 7 0 304
304 7 14 311
311 6 6 311
311 10 10 311
311 12 12 311
311 5 5 311
311 6 6 311
311 12 0 299
299 8 16 307
507 16 16 307
307 7 11 311
311 7 7 311
311 12 12 311
311 15 311
311 0 305
305 15 311
311 6 311
311 7 311
311 11 311
311 6 311
311 8 311
311 0 301
301 18 303
303 14 311
311 5 311
311 8 311
311 10 311
311 8 311
CUMULATIVE DEMAND=
CUMULATIVE ORGANIC REPAIR=
CUMULATIVE CONTRACT RPAIR=s
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ANNEX VII

100 PERCENT CPL
750 HOURS MIBF




i

1
0

MONTH 1

BEGINNING ITEMS REPAIRED ENDING I[N
DAY STOCK DEMAND REPARABLES CONTRACT ORGANIC STOCK WORK

1 391 11 3 7 0 387 1

2 387 12 8 8 0 383 0

3 383 17 17 7 g 8573 1

4 373 16 26 8 0 365 0

5 365 14 32 7 o 358 1

6 358 8 40 0 0 350 1 :
7 358 9 49 0 0 341 1 :
8 341 11 53 ] 0 338 0

9 338 8 53 7 6 337 1 -
10 337 13 59 8 0 332 0
11 332 16 67 7 o 323 1
12 323 12 72 8 0 319 0
13 319 14 85 0 0 305 1
14 305 15 100 0 0 290 1 ;
15 290 10 103 7 o 287 1 ;
16 287 11 107 8 0 284 0 ¢
17 284 14 113 7 o 277 1 3
18 277 16 122 8 0 269 0 &
19 269 14 128 7 0 262 1 ;
20 262 8 136 0 0 254 1 3
21 254 12 148 0 0 242 1 4
22 242 13 154 8 0 237 0 g‘
23 237 14 160 7 0 230 1 gf
24 230 17 170 8 0 221 0 3
25 221 12 174 7 0 216 1 i
26 216 13 180 8 0 211 0 ¢
27 211 12 191 0 0 199 1 ﬁ
28 199 12 203 0 0 187 1 4
29 187 8 204 7 0 186 1 E
30 186 16 o e 8 0o 178 0 p
CUMULATIVE DEMAND= 378 :
CUMULATIVE ORGANIC REPAIR= 0 i
CUMULATIVE CONTRACT RPAIR= 165 |

107




MONTH 2
BEGINNING " ITEMS REPAIRED ENDING IN
DAY STOCK DEMAND REPARABLES CONTRACT ORGANIC STOCK WORK

1 178 13 218 7 0 172 %

2 172 11 222 8 0 169 0

3 169 10 224 7 (] 166 1

4 166 6 230 0 0 160 1

5 160 20 250 0 (] 140 1

[ 140 10 253 8 ] 138 0

7 138 18 263 7 0 127 3

8 127 12 268 8 0 123 0

9 123 15 275 7 0 115 1

10 115 15 283 8 (] 108 0

11 108 18 300 0 0 90 1

12 90 18 318 0 0 72 1

13 72 12 323 vi 0 67 1

14 67 14 330 8 0 61 0

15 61 13 335 7 0 55 1

16 55 10 338 8 0 53 0

17 53 11 341 7 (] 49 1

18 49 10 351 0 0 39 1

: 19 39 6 357 0 0 33 1

E 20 33 8 358 8 0 33 0

& 21 33 13 363 7 0 27 1

22 27 12 368 8 0 23 0

23 23 8 368 7 0 22 1

24 22 11 372 8 0 19 0

E 25 19 17 388 0 (] 2 1

A 26 2 11 399 0 (] -9 1

. 27 -9 6 398 7 0 -8 1

29 -8 10 401 8 0 «10 0

29 «10 18 411 7 (] -21 1

2 30 -21 11 415 8 0 24 0
i CUMULATIVE DEMAND= 745
4 CUMULATIVE ORGANIC REPAIR= 0
4 CUMULATIVE CONTRACT RPAIR= 330




g MONTH 3
§ BEGINNING
g ' 1 .24 17
B 2 -34 16
i 3 -50 11
: 4 -61 18
& 5 -71 13
B 6 77 13
” 7 -02 9
i 8 -84 9
z 9 -85 13
E 10 -98 16
d 11 =114 15
H 12 -122 15
£ 13 -129 10
1 14 -132 10
g 15 <134 11
g 15 =138 13
§ 17 =151 11
i 18 -162 10
19 =164 )
20 =166 10
21 -168 10
22 -171 11
23 -174 12
24  -186 9
25 =195 8
26 <196 8
27 =196 13
28 =202 13
29 <207 16
30 =216 12

CUMULATIVE DEMAND=

424
440
451
462
467
473
474
476
488
504
512
520
522
525
528
541
552
555
556
559
561
565
576
585
586
587
592
598
606
618

CUMULATIVE ORGANIC REPAIR=
CUMULATIVE CONTRACT RPAIR=

7
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i ITEMS REPAIRED
: DAY STOCK DEMAND REPARABLES CONTRACT ORGANI

1106

c

ENDING

IN

STOCK WORK

-34
-50
.61
-71
-77
-82
-84
-85
-98

-114

-122

«129

-132

-134

-138

-151

-162

-164

-166

-168

-171

-174

-186

-195

-196

«196

-202

-207

-216

-228
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i 0. b - R L SR i -,
HONTH 11 i
BEGINNING ITEMS REPAIRED ENDING 1IN 3
DAY STOCK DEMAND REPARABLES CONTRACT ORGANIC STOCK WORK i
1 =143 10 542 0 0 -153 2 P
2 -153 12 538 8 9 =148 1 1
3 -148 14 534 7 10 =145 2 E
4 -145 16 534 8 9 =144 1 4
5 ~144 10 527 7 9 =138 2 E
6 -138 15 526 8 5 =136 1 ;.
7 =136 8 523 0 10 =134 2 4
8 ~134 10 533 0 0 =144 2 4
9 =144 9 525 7 10 =-136 2
10 -136 12 521 8 9 =131 1
11 -131 16 520 7 9 =131 2
12 =131 ? 509 8 11 =119 1
13 -119 8 500 7 9 =111 2
14 -111 10 501 0 9 =112 2 3
19 =112 12 513 0 0 =124 2 E
16  -124 9 506 8 9 =116 1 3
17  -116 10 497 7 11 =108 2 9
: 18 -108 15 495 8 10 =105 1 5
3 19 =105 13 491 7 9 =102 2 b
4 20 -~102 10 486 8 8 =96 1 3
21 -96 11 486 0 10 =97 2 e
22 -97 13 499 0 0 =110 2 3
3 23 -110 12 494 7 10 =105 2
A 24  -~105 7 484 8 10 =94 1
3 25 -94 4 470 7 10 =81 2
26 -81 9 462 8 10 =72 1
27 -72 12 456 7 10«67 2
28 -67 9 454 0 11 =65 2
29 =65 13 467 0 0 =78 2
30 -78 10 460 8 10 =70 1 3
CUMULATIVE DEMAND= 3876 1
CUMULATIVE ORGANIC REPAIR= 1645 i
CUMULATIVE CONTRACT RPAIR= 1770 E
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MONTH 12

BEGINNING ITEMS REPAIRED ENDING
DAY STOCK DEMAND REPARABLES CONTRACT ORGANIC STOCK WORK
1 =70 12 454 7 10 -€5
e =65 7 444 8 10 =54
3 =54 16 442 7 10 =53
4 -53 9 434 8 10 -44
5 =44 8 432 0 9 -43
6 -43 16 4408 0 0 -59
7 =59 17 4438 7 10 =59
8 =59 10 441 8 10 =51
9 =51 15 438 7 10 =49
10 =49 15 436 8 10 =46
11 -46 8 425 7 11 =36
12 =36 6 421 0 10 =32
13 =32 4 425 (] 0 =36
14 =36 s 417 8 10 =27
15 -27 9 409 7 9 =20
16 =20 6 398 8 10 -8
17 -8 15 395 7 10 -4
18 -6 12 389 8 11 b
19 1 9 388 0 9 1
20 1 12 400 9 0 =11
21 =11 14 397 7 11 -8
22 -8 14 394 8 10 -4
23 -4 16 392 7 10 -3
24 -3 10 385 8 10 5
25 5 7 374 7 10 15
26 15 11 375 0 10 14
27 14 17 392 0 0 -3
28 -3 3 378 8 10 12
29 12 6 367 7 9 22
30 22 10 359 8 11 31
CUMULATIVE DEMAND= 4199
CUMULATIVE ORGANIC REPAIR= 1904
CUMULATIVE CONTRACT RPAIR= 1935

111







MONTH 1

BEGINNING ITEMS REPAIRED ENDING
DAY STOCK DEMAND REPARABLES CONTRACT ORGANIC STOCK WORK:
1 391 9 L] 9 0 391
2 391 12 0 11 0 390
3 390 13 2 12 0 389
4 389 14 4 11 0 386
5 386 12 5 12 0 386
6 386 15 19 0 0 371
7 371 15 34 0 0 356
8 356 17 40 11 0 350
9 350 15 44 12 0 347
10 347 15 47 11 0 343
11 343 12 48 12 0 343
12 343 16 52 11 0 338
13 338 15 67 0 n 323
14 323 19 86 0 0 304
15 304 11 86 12 a 305
16 305 14 88 11 0 302
17 302 19 96 12 9 295
18 295 14 98 11 0 292
19 292 12 99 12 0 292
20 292 12 108 0 0 282
21 282 12 120 0 0 270
22 270 5 114 11 0 276
23 276 13 116 12 a 275
24 275 12 116 11 0 274
25 274 13 118 12 0 273
26 273 12 118 11 0 272
27 272 10 128 0 0 262
2% 262 7 135 0 0 255
29 255 15 139 12 0 252
30 252 10 137 11 0 253

CUMULATIVE DEMANDs=

CUMULATIVE ORGANIC REPAIR=

CUMULATIVE CONTRAC( RPAIR=

388
0
250
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MONTH 3
BEGINNING ITEMS REPAJRED ENDING 1IN
DAY STOCK DEMAND REPARABLES CONTRACT ORGANIC STOCK WORK
65 14 328 12 63

63 14 341 0 49

49 16 357 : 0 33

33 11 357 11 33

33 15 361 12 30

30 9 358 11 32

32 9 356 12 35

35 16 360 11 30

30 9 369 0 21

21 17 386 0 4

4 22 397 12 -6

=6 10 395 11 -5

-5 20 404 12 -13

-13 15 407 11 -17

13
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-17 8 404 12

=13 15 418 0 -28

-40
-41
=40
<46
-50
-57
-70
-93
-97

-28 12 430 0
=40 12 431 11
-41 11 431 12
-40 17 436 11
=46 16 441 12
=50 18 447 11
-57 13 460 0
=70 23 483 0
-93 16 488 12
-97 13 489 11
=99 12 490 12
-99 13 491 11
29 =101 20 500 12
30 =109 5 504 0
CUMULATIVE DEMAND=
CUMULATIVE ORGANIC REPAIR=
CUMULATIVE CONTRACT RPAIR=
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MONTH 5 :
BEGINNING ITEMS REPAIRED ENDING IN

DAY STOCK DEMAND REPARABLES CONTRACT ORGANIC STOCK WORK
=160 13 547 12 -157
=157 16 547 11 =158
-158 14 547 12 =157
-157 14 545 11 «156
=156 7 548 0 =159
=159 10 558 0 =169
=169 4 547 12 -157
=157 10 541 11 =152
=152 14 540 12 =150
=150 14 537 11 =148
=148 11 533 12 ~143
=143 12 540 0 -151
=151 15 555 ] =166
=166 28 568 11 -179
-179 10 562 12 -172
=172 555 11 =166
=165 547 12 =157
=157 546 11 =157
=157 559 0 =170
=170 571 0 -182
-182 567 12 -177
=177 558 11 =169
=169 551 12 =161
=161 551 11 =162
=162 11 547 12 =157
=157 14 556 0 =167
=167 11 567 0 -178
=178 11 563 11 =174
-174 21 568 12 -178

30 =178 13 565 11 =176

CUMULATIVE DEMAND=

CUMULATIVE ORGANIC REPAIR=

CUMULATIVE CONTRACT RPAIR=
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MONTH 10
BEGINNING ITEMS REPAIRED ENDING IN
DAY STOCK DEMAND REPARABLES CONTRACT ORGANIC STOCK WORK
1 -25 13 410 12 6 «20 1
2 =20 13 416 0 6 27 2
3 -27 9 425 0 0 =36 2
4 -36 7 415 11 [ 26 2
5 26 ool 407 12 5 17 1
6 -17 9 398 11 6 -9 2
7 -9 10 391 12 6 -1 1
8 -1 9 383 11 5 6 2
9 6 9 386 0 6 3 2
10 3 i3 397 n 0 -8 2
11 -8 10 391 12 ] -1 1
12 -1 12 385 11 [ 4 2
13 4 7 376 12 5 14 1
14 14 11 369 11 6 20 2
15 20 16 368 12 6 22 1
16 22 10 371 (i} 6 18 2
17 18 15 386 0 0 3 2
18 3 8 377 11 6 12 2
19 12 16 S e b 12 5 13
20 TS 5 365 11 5 24 2
21 24 12 360 12 6 30 1
22 30 9 351 11 & 38 2
23 38 11 356 0 6 33 2
24 33 16 372 0 0 17 2
25 17 12 367 12 6 23 1
26 23 7 356 11 6 33 2
27 33 9 348 12 [ 42 1
28 42 16 346 11 6 43 2
29 43 15 344 12 [ 46 1
30 46 9 346 0 6 43 2
CUMULATIVE DEMAND= 3690
K CUMULATIVE ORGANIC REPAIR= 872
; CUMULATIVE CONTRACT RPAIR= 2470




ANNEX IX

0 PERCENI CPL
750 HOURS MTBF




MONTH 1 :
BEGINNING ITEMS REPAIRED ENDING 1IN

DAY STOCK DEMAND REPARABLES CONTRACT ORGANIC STOCK WORK
391 11 3 7 387
387 13 7 9 383
383 8 7 8 383
383 18 15 10 375
375 22 27 10 363
363 12 27 12 363
363 15 42 0 348
348 16 47 11 343
343 13 50 10 340
340 13 53 10 337
337 8 49 12 341
341 12 49 12 341
341 18 56 11 334
334 8 64 o 326
326 12 64 12 326
326 14 64 14 326
326 16 68 12 322
322 ) 65 12 325
325 11 63 13 327
327 19 69 13 321
321 13 82 o 308
308 19 86 15 304
304 11 - 83 14 307
307 12 82 13 308
308 17 85 14 305
305 15 85 15 305
305 7 79 E e L ]
311 12 91 0 299
299 16 92 15 298
298 15 94 13 296

CUMULATIVE DEMAND=

CUMULATIVE ORGANIC REPAIR=

CUMULATIVE CONTRACT RPAIR=
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MONTH 2

BEGINNING ITEMS REPAIRED ENDING 1IN
DAY STOCK DEMAND REPARABLES CONTRACT ORGANIC STOCK WORK
1 296 13 93 0 14 297 1
2 297 16 94 0 15 296 1
3 296 11 91 0 14 299 1
4 299 17 93 (] 15 297 1
S 297 9 102 0 0 288 1
6 288 16 104 0 14 286 1
7 286 11 99 0 16 291 1
8 291 18 101 0 16 289 - 1
9 289 18 104 0 15 286 1
10 286 15 103 0 16 287 1
11 287 9 98 0. 14 292 1
12 292 13 111 9 0 279 1
13 279 15 110 0 16 280 1
14 2810 13 109 0 14 281 1
15 281 20 113 0 16 277 1
16 277 11 109 0 15 281 1
17 281 10 102 0 17 288 1
18 288 14 100 0 16 290 1
19 290 17 117 0 0 273 1
20 273 15 117 0 15 273 1
21 273 9 111 0 15 279 1
22 279 20 115 0 16 275 1
23 275 10 108 (] 17 282 1
24 282 12 104 0 16 286 1
25 286 13 100 0 17 290 1
26 290 10 110 0 0 280 1
27 280 20 113 0 17 277 1
28 277 15 1140 0 18 280 1
29 280 18 112 0 16 278 1
30 278 15 111 0 16 279 1
CUMULATIVE DEMAND= 828
CUMULATIVE ORGANIC REPAIR= 716
CUMULATIVE CONTRACT RPAIR= 0
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100 PERCENT CPL 2
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MONTH 1

BEGINNING ITEMS REPAIRED ENDING 1IN
DAY STOCK DEMAND REPARABLES CONTRACT ORGANIC STOCK WORK
1 545 25 13 1 6 531 1
2 531 23 25 12 0 520 0
3 5240 26 39 11 ¢ S5 1
‘ 505 22 50 12 0 495 0
5 495 17 55 11 0 489 1
6 489 15 70 0 0 474 1
7 474 18 88 0 0 456 1
8 456 20 97 12 0 448 0
9 448 18 103 11 0 441 1
10 441 21 113 12 0 432 0
11 432 18 119 11 0 425 1
12 425 26 134 58 0 411 0
13- 411 17 150 0 0 394 1
14 394 19 169 0 6 375 1
15 375 19 177 11 0 367 1
16 367 24 190 12 0 355 0
17 355 17 195 11 0 349 1
18 349 23 207 12 o 338 0
19 338 8 203 11 0 341 1
20 341 22 225 0 0 319 1
21 319 22 247 0 0 297 1
22 297 22 258 12 0 287 0
23 287 19 265 11 8 279 1
24 279 26 280 12 0 26% °
25 265 22 290 11 0 254 1
26 254 15 294 12 o 251 0
27 2%1 17 310 0 0 234 1
28 234 19 329 0 0 2315 1
29 215 14 332 11 0 212 1
30 212 20 341 12 0 204 0
CUMULATIVE DEMAND= 594
CUMULATIVE ORGANIC REPAIR= 0

CUMULATIVE CONTRACT RPAIR= 253
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MONTH 2

BEGINNING ITEMS REPAIRED ENDING
DAY STOCK DEMAND REPARABLES CONTRACT ORGANIC STOCK WORK
1 204 21 350 11 0 194
2 194 20 359 12 0 186
3 186 19 366 11 0 178
4 178 19 385 0 0 159
5 159 21 406 0 L] 138
6 138 17 412 12 0 133
7 133 17 417 11 0 127
8 127 26 432 12 0 113
9 113 23 443 11 0 101
10 101 19 451 12 0 94
11 94 26 476 0 0 68
12 68 26 502 0 0 42
13 42 21 512 11 L] 32
14 32 15 516 12 0 29
15 29 20 524 11 0 20
16 20 16 529 12 0 16
17 16 17 534 11 0 10
18 10 20 554 0 0 =10
19 =10 22 576 0 0 -32
20 =32 16 581 12 0 -36
21 =36 19 588 11 0 44
22 -44 18 595 12 0 =50
23 =50 20 603 11 0 =59
24 -59 18 610 12 0 =65
25 =65 18 627 0 0 =83
26 -83 11 638 0 0 -94
27 -94 15 642 11 0 =98
28 -98 30 661 12 0 -116
29 =116 28 677 11 0 -133
30 =133 18 684 12 0 -139

CUMULATIVE DEMAND=
CUMULATIVE ORGANIC REPAIR=
CUMULATIVE CONTRACT RPAIR=

1190
0
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ITEMS REPAIRED

o

DAY STOCK DEMAND REPARABLES CONTRACT ORGANIC

MONTH 3
BEGINNING
1 =139
2 -143
3  -156
4 -177
5 -186
6 =197
7 =205
8 -214
9 -220
10 =239
11 -261
12 =272
13 =274
14 =282
15 =291
16 =294
17 =317
18 =333
19 =344
20 <348
21 =346
22 =349
23 =362
24 =381
25 =398
26 <409
27 =425
28 -434
29 <444
30 <444

CUMULATIVE DEMAND=

15
13
21
21
22
20
20
18
19
22
22
14
19
21
14
23
16
23
15
10
14
25
19
17
22
28
20
22
11
29

687
700
721
731
741
750
758
765
783
805
816
819
826
836
838
861
877
889
892
891
893
907
925
942
953
9740
978
989
088
1017

CUMULATIVE ORGANIC REPAIR=
CUMULATIVE CONTRACT RPAIR=

11
0

0
12

11

12
11
12

0

0
11
12
11
12
11

0

0
12
11
12
11
12

(1]

0
11
12
11
12
11

0

1765

747

ENDING

IN

STOCK WORK

“143
-156
-177
-186
-197
=205
-214
=220
-239
-261
-272
-274
-282
=291
-294
-317
-333
-344
=348
-346
-349
-362
-381
=398
-409
-425
-434
-444
444
-473
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ANNEX XI i

150 PERCENT CPL
500 HOURS MIBF




MONTH 1 ;
BEGINNING ITEMS REPAIRED ENDING IN

DAY STOCK DEMAND REPARABLES CONTRACT ORGANIC STOCK WORK
545 19 1 17 543
543 15 0 17 545
545 16 0 16 545
545 18 0 17 544
544 19 2 18 543
543 19 20 0 524
524 22 42 0 502
502 17 42 17 502
502 19 44 18 501
501 16 42 17 502
502 16 41 18 504
504 17 40 17 504
504 21 61 0 483
483 14 75 0 469
469 25 83 18 462
462 19 84 17 460
460 25 92 18 453
453 18 92 17 452
452 18 93 18 452
452 16 108 0 436
436 11 119 0 425
425 30 132 17 412
412 22 137 18 408
408 28 147 17 397
397 21 151 18 394
394 18 151 17 393
393 23 174 0 370
370 19 193 0 351
351 21 197 18 348
348 19 198 17 346

CUMULATIVE DEMAND=

CfUMULATIVE ORGANIC REPAIR=

CUMULATIVE CONTRACT RPAIR=
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y
3 MONTH 3
BEGINNING ITEMS REPAIRED ENDING IN
DAY STOCK DEMAND REPARABLES CONTRACT ORGANIC STOCK WORK
1 157 19 389 18 0 156 0
f 2 156 21 409 0 0 135 1
3 3 135 19 428 0 0 116 1
3 & 116 25 436 17 0 108 1
k- 5 108 10 429 18 0 116 0
3 6 116 16 427 17 0 117 1
? 117 25 435 18 0 110 0
8 110 21 438 17 0 106 1
| 9 106 17 455 0 0 89 1
é 10 89 30 485 0 0 59 1
g 11 59 17 485 18 0 60 0
i 12 60 17 484 17 ] 60 1
? 13 60 22 489 18 0 56 (i}
14 56 18 489 17 0 55 1
| 15 55 17 489 18 0 56 )
! 16 56 22 510 0 0 34 1
' 17 34 14 524 0 0 20 1
18 20 21 528 17 0 16 1
19 16 22 533 18 n 12 0
20 12 21 536 17 0 8 1
21 8 ] 527 18 0 18 0
22 18 21 530 17 0 14 1
23 14 17 547 0 0 -3 1
24 -3 20 567 0 0 23 1
25 -23 21 571 18 [} -26 0
26 -26 17 570 17 0 26 1
27 26 19 572 18 0 27 0
28 -27 23 577 17 0 -33 1
29 =33 25 585 18 n -40 (]
30 -40 22 606 0 0 -62 1
CUMULATIVE DEMAND= 1742
CUMULATIVE ORGANIC REPAIR= 0
CUMULATIVE CONTRACT RPAIR= 1135
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27

28
29
30

MONTH
BEGINNING

6

-189
=188
=185
=197
=211
=203
=199
=199
=189
-182
=195
-211
=205
=196
-191
=187
-182
=197
-213
=197
=185
-182
=179
=174
-182

=201
=195
=190

-180
-179

21
19
16
14
16
17
23
12
17
18
16
15
13
16
18
18
19
16

7
10
20
19
19
12
19

16
18
13

21
18

CUMULATIVE DEMAND=
CUMULATIVE ORGANIC REPAIR=
CUMULATIVE CONTRACT RPAIR=

ITEMS REPAIRED

732 18
728 17
740 0
754 0
747 18
742 17
743 18
732 17
726 18
738 0
754 0
748 17
740 18
734 17
731 18
725 17
740 0
756 0
741 18
728 17
726 18
722 17
718 18
725 0
744 0
738 17
734 18
723 17
723 18
718 17
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n

A2

3313
321
2272

ENDING
DAY STOCK DEMAND REPARABLES CONTRACT ORGANIC STOCK WORK

-188
-185
-197
-211
-203
-199
=199
~189
-182
=195
-211
=205
~196
=191
=187
-182
=197
=213
=197
=185
-182
=179
-174
-182
=201

=195
=190
=180

=179
-175
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ANNEX XII
0 PERCENT CPL
500 HOURS MTBF
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MONTH 1
BEGINN[NSG ITEMS REPAIRED ENDING 1IN
DAY STOCK DEMAND REPARABLES CONTRACT ORGANIC STOCK WORK
1 545 17 10 0 6 534 1
2 534 21 23 0 8 521 1
3 521 18 32 0 9 512 1
4 512 7 30 0 9 514 1
5 514 22 40 0 12 504 1
[3 504 19 50 0 9 494 1
7 494 15 65 0 0 479 1
8 479 12 67 0 10 477 1
9 477 22 78 0 11 466 1
10 466 14 82 0 10 462 1
11 462 19 90 0 11 454 1
12 454 24 102 0 12 442 1
13 442 18 108 0 12 436 1
14 436 24 132 0 0 412 1
15 412 16 136 0 12 408 1
16 408 17 141 0 12 403 1
17 403 20 149 0 12 395 A
18 395 19 154 0 14 390 1
19 390 19 161 0 12 383 1
k. 20 383 16 164 0 13 380 i
E 21 380 21 185 0 ] 359 1
: 22 359 20 193 n 12 351 1
23 351 19 199 0 13 345 1
24 345 18 203 0 14 341 1
25 341 24 214 0 13 330 1
26 330 19 220 0 13 324 1
27 324 21 227 0 14 317 1
28 317 19 246 0 0 298 1
29 298 22 254 .0 14 290 1
30 290 22 262 0 14 282 1
b CUMULATIVE DEMAND= 564
4 CUMULATIVE ORGANIC REPAIR= 301
4 CUMULATIVE CONTRACT RPAIR= 0
5 129
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MONTH 3
BEGINNING ITEMS REPAIRED ENDING 1IN
DAY STOCK DEMAND REPARABLES CONTRACT ORGANIC STOCK WORK
113 15 426 20 118

118 26 437 15 107

107 13 450 9 94

94 24 457 17 87

87 26 465 18 79

79 15 463 17 81

81 15 461 17 83

83 14 459 16 85

oo oocoocoo0o
S A s

9 85 23 466 16 78

-

10 78 22 488
11 56 22 493
12 51 25 500
13 44 27 510

0 56
17 51
18 44
17 34
18 33
18 29
15 18

0 -4
19 -9
19 -6
18
18 -16
18 20
17 .22

0
18
19 =50
17 =52
18 =49
19 =50
18 =53

14 34 19 511
15 33 22 515
16 29 26 526
17 18 22 548
18 -4 24 553
19 -9 16 550
20 -6 25 557
21 =13 21 560
22 «16 22 564
23 -20 19 566
24 =22 18 584
25 =40 26 592
26 =48 21 594
27 =50 19 596
28 -52 15 593
29 =49 20 594
30 =50 21 597
CUMULATIVE DEMAND=
CUMULATIVE ORGANIC REPAIR=
CUMULATIVE CONTRACT RPAIR=
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MONTH 6 ¥
BEGINNING ITEMS REPAIRED ENDING 1IN %
DAY STOCK DEMAND REPARABLES CONTRACT ORGANIC STOCK WORK 4
1 -92 te . 631 0 19 -87 1 g
2 -87 16 628 0 19 -84 1 :
3 -84 15 622 0 21 =78 1 B
4 78 28 650 0 0 <106 1 /4
5 -106 16 645 0 21 101 1
6 -101 24 648 ) 21 =104 1
7 -104 16 645 0 19 -101 1
8 =101 16 640 0 21 96 1
9 -96 21 641 0 20 .97 1
10 97 13 632 0 22 -88 1
11 -88 16 648 0 0 =104 1
12 -104 23 650 0 21 «106 1
13 -106 16 646 0 20 =102 ¥
14 =102 13 640 0 19 96 1
15 =96 g2 631 0 21 -87 1
16 -87 22 631 0 22 -87 1
17 -87 20 631 0 20 -87 1
18 87 24 655 0 0 =111 1
19 -111. 15 648 0 22 104 1
20 104 14 640 0 22 -96 1
21 96 15 632 0 23 -88 1
22 -88 14 626 0 20 -82 1
23 82 20 625 0 21 =81 1
24 -81 21 625 0 21 -81 1
25 -81 21 646 0 0 =102 1
26 -102 17 644 0 19 =100 1
27 «100 19 641 0 22 -97 1
28 -=97 17 637 0 21 -93 1
29 =93 13 626 0 24 -82 1
30 -82 19 622 0 23 -78 1
CUMULATIVE DEMAND= 3331
CUMULATIVE ORGANIC REPAIR= 2708

CUMULATIVE CONTRACT RPAIR=




MONTH 8

DAY STOCK DEMAND RE

BEGINNING
1 -54
2 «52
3 .42
4 .44
5 -40
6 -31
7 -19
8 -38
9 -33
10 «30
11 -21
12 -16
13 -4
14 5
1% -14
16 -7
17 -6
18 5
19 16
20 27
21 28
22 4
23 12
24 19
2% 21
26 = 24
27 27
28 39
29 22
30 30

CUMULATIVE DEMAND=

19
13
26
19
13

9
19
17
20
15
18
11
15
19
16
22
11
12
12
24
24
15
17
20
20
19
12
17
14
10

PARAB

P b b P b b B B b b (b b A B (b b (b (b (b (b (b (b b S P A B A i

ITEMS REPAIRED ENDINC
LES CONTRACT ORGANIC STOCK WORK
596 0 21 =52
586 0 23 =42
588 0 24 =44
584 0 23 =40
575 0 22 =31
563 0 21 -19
582 0 0 =38
577 0 22 =33
574 0 23 =30
565 0 24 -21
560 0 23 16
548 0 23 -4
539 0 24 5
558 0 n =14
551 0 23 -7
550 0 23 -6
539 0 22 5
528 0 23 16
517 0 23 27
516 0 25 28
540 0 0 4
532 0 23 12
525 0 24 19
523 0 22 21
520 0 23 24
517 0 22 27
505 0 24 39
522 0 0 22
514 0 22 30
499 0 25 45

4359
3859

CUMULATIVE ORGANIC REPAIR=
CUMULATIVE CONTRACT RPAIR=
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