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Washington, D.C. “20360

Level of Reuair

I MIL-STD -139bC(NAVY) “

1. This Military Standard is mandatory for use by the .Naval.Air SYstems

Command, Space..and Nava~ Warfare Systems Command, Naval Sea Systems
Command, and the Marine Corps.

2. Beneficial comments (recommendations, additions, deletions) and any
pertinent data which may be of use .in improving this standard should be

I

addresaed to: Commanding Officer, Naval Air Engineering Center, Code
5322, Lakehurst, NJ 08733-5100, by.using the self-addressed
Standardization Document Improvement Proposal (DD Form 1426) appearing at
the end of this standard. or by letter. ●
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MIL-STD- 1390C (NA~)

FOREWORD

1. LOR (Level of Repair) analysis is a justification of the decision to
repair or discard a failed item of hardware for each anticipated maintenance
action on that item. This economic justification shall be provided to support

the decision to repair at any maintenance level.

2. Past experience has shown that repair decisions made during a weapon
system’s life cycle have led to repair at the lowest level of maintenance.
This decision is sometimes necessary due to factors such as readiness, safetY,
reliability, etc. However., at present, technological advancement and
increased system hardware cost have made cost benefit one of the priorities.
In addition, LOR decision affects manning levels , support equipment, stock
levels and training. The cost benefit of these parameters should be obvious,
.if not, the process shall be evaluated until there is some kind of cost
benefit.

3. LOR analysis is an integral part of the Logistic
process whether the LOR analysis is performed by the
contractor.

Support Analysis (LSA)
government or the
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1. SCOPE

1.1 Purpose. This standard provides methods, algorithms, and reporting

requirements for examining the variOus repair alternatives [Level of Repair
(LOR)] so as co establish the mOst ecOnOmical life cYcle suepOrt cOst for
Naval material.

1.2 Application. This standard is applicable when an LOR analysis is

required and cited in solicitations or contracts.

2. REFERENCED DOCUMENTS

2.1 Government Documents.

2.1.1 Specifications, Standards, and Handbooks. Unless otherwise specified,

the following specifications, standards, and handbooks of the issue ,listed in
that issue of the Department of Defense Index of Specifications and Standards
(DoDISS) specified in the solicitation form a part of this standard to the
extent specified herein.

Standards
.

Military

MIL-STD-280 Definitions of Item Levels, Item
Exchangeability, Models and Related
Terms

MIL-sTD-721 Definitions of Effectiveness, Terms for
Reliability, Maintainability, Human
Factors, and Safety

MIL-STD-1388-lA Logistic Support Analysis

MIL-STD-l388-2A DoD Requirements for a Logistic
Support Analysis Record

(Copies of specifications, standards, handbooks, dra!fings,and publications
required by contractors in connection with specific acquisition functions
should be obtained from the contracting activity or as directed by the con-
tracting officer. )

3. DEFINITIONS

3.1 Definition of Terms. For the purpose of this standard the following
terms are as defined. Other terms , abbreviations, and acronyms used are
defined in MIL-STD-280, MIL-sTD-721 , MIL-sTD-1388- lA/2A, or as specified
herein.

3.1.1 Allowance (3”antity. The inventory stocked at operational sites to
support remove and replace maintenance actions.

3.1.2 Assembly. A collection of parts and/or LRI’s joined together, that is
removed and replaced from a Unit in response to a unit fault.

1
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3.1.3 Attrition Quantity (AQ). That part of the allowance quantity stocked
at the operational site to account for items which are to be sent tO a higher
level maintenance facility for repair.

,.

3.1.4 ~ uantity. The inventory stocked at a supply depot to account
for the depot repair resupply pipeline.

3:1.5 Best Replacement Factor (BRF). An estimate for the actual annual
operational assembly usage derived by smoothing actual experienced demand with

initial technicians’ estimates for predicted replacements.

3.1.6 Beyond Capability of Maintenance Rate (BCM). The percentage of failed
items, coded repair, which have been administratively or technically screened
by designated and authorized maintenance personnel, found to be not repairable
at the maintenance activity indicated by the repair code and sent to a higher
level of maintenance for repair.

3.1.7 Common Support Equipment (CSE). A support equipment type that is

designed for a wide range of applications and usually exists in the normal
support equipment inventory.

3.1.8 Contract Data Requirements List (CDRL). Contract form (DD 1423)
listing all DIDs selected from an authorized data list required to be
delivered under the contract.

3.1.9 Contractor. Any corporation, company, association, or individual which
undertakes performance under the terms of a contract, letter contract, letter
of intent or purchase order, project order, or allotment in which this
document may be incorporated by reference. For the purpose of the use of this

document the term includes government operated activities undertaking perform-
ances under a proiect order or allotment with the exception of depot mainte-
nance facilities.

3.1.10 Degradation Factor. A factor which, when multiplied by the predicted
‘Mean-Time-Between-Failures, yields a reasonable estimate of the operational
Mean-T ime-Between-Fai lures..

3.1.11 Deployment Factor. The average fraction of time that specified sites

are operational e.g. , the deployment factor for a carrier that iS at sea four
months per year is .33.

3.1.12 Designated Overhaul Point (DOP). A depot level rework facility
assigned the technical and rework.responsibility for a given aeronautical
system, subsystem, or component.

2
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3.1.13 Direct Maintenance Man Hours to Discard. The number of man hours
required to fault isolate to the item level and to replace the item.

3.1.14 Direct Maintenance Man Hours to Repair. The number of man hours
required to fault isolate the item to the component level and repair the item.

3.1.15 Discard (or washout) . A unique maintenance action where no attempt is
made to repair a failed item; that item is thrown away (discarded).

3.1.16 End Article. An end weapon, aircraft system, subsystem, component, or
equipment e.g. , transmission, engine, computer, radio, etc., being procured on
the contract, including contractor furnished material.

3.1.17 False Removal. The removal of an item from its normal location which,
after testing, is found to be operating properly.

3.1.18 Field Survival Rate (FSR). The percentage of failed assemblies sent

from an operational site that actually arrive at the ,designated maintenance
facility.

3.1.19 First Echelon Support Requireuient (FESR). The assembly ‘inventory
- stocked only at operational sites to support remove and replace maintenance

actiOns on failed assemblies. This quantity is also referred to as the
on-board allowance quantity.

3.1.20 Fixed Cost, A cost independent of the number of repairs.

3.1.21 Level of Repair (LOR). The maintenance level at which repair or
discard of naval material is performed. The repair levels considered in this
document are repair organizational, intermediate, prime intermediate, and
depot.

3.1.22 Logistic Support Analysis (LSA). The selective application of
scientific and engineering efforts undertaken during the acquisition process,
as part of the system engineering and design process, to assist in complying
with supportability and other ILS objectives.

3.1.23 Lowest Replacement Item (LRI). A collection of parts joined together,
that is removed and replaced from an Assembly in response to an Assembly
fault.

3.1.24 Maintenance Action. Any one of a number of types of specific mainte-
nance operations necessary to retain an item in or restore it to a specified
condition.

3.1.25 Maintenance Task. Those incremental maintenance elements performed by
maintenance personnel in completing a maintenance action.

3.1126 Mean Time Between Replacements. The average operational time between
replacements , either preventive, corrective, or both.

3.1.27 Military Essentiality Code (NRC). The military essentiality code
expresses the vitalness of the assembly to the next higher equipment level.

Specifically, it accounts for the following: first, the effect of inoperabil-

3
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ity of the assembly on the operation of the next higher equipment level and
compensation by use of an identical standby; second, the effect of failure of
a single assembly on the immediate operation of the next higher assembly;
third, the effect of compensation by use of some alternative or emergency
assembly (not an identical assembly) .

3.1.28 Minimum Replaceable Unit (MRU). The minimum assembly quantity
required to satisfactorily perform repairs on the failed item. For example,

in repairing an engine, all six spark plugs or piston rings would be changed
instead of just one. The MRU in this case would be six.

3.1.29 Offsprin~. The.next lower item in a system reversing the definition
of a parent item, e.g. , an assembly within a unit, or an LRI within an
assembly.

3.1.30 Overhaul (Engines, Accessories, Equipment) . The disassembly of an
engine, accessory, or equipage as required to permit inspection of every
component part. Component parts that upon inspection will not meet require-
ments as set forth in applicable specifications are restored or replaced by
new parts so that after reassembly and test the engine, accessory, or equipage
will meet th& requirements , as stated above, set forth in the auulicable. .
specifications.

3.1.31 Parent. The next higher item in a system, e.g. , the associated Unit
for an Assembly, or the associated Assembly for an LRI.

3.1.32 Peculiar Support Equipment (PSE). A support equipment type that is
unique and generally designed for use with a specific equipment or equipment ●
family.

3.,1.33 Personnel Attrition Rate. That percentage of personnel who are

replaced each year.

3.1.34 Piece-Part. One piece, or two or more pieces joined together which
are not normally subjected to disassembly without destruction of designed use.
(Examples: Outer front wheel bearing of 3/4 ton truck, electron tube,
composition resistor, screw, gear, capacitor, audio transformer, milling
cutter.)

3.1.35 Pipeline Time (PILT). The resupply time elapsed between the shipment
of a failed assembly from the operational site to a deDot repair facilitv and

the arrival of an RFI assembly from the shore stock point.

3.1.36 Planned Maintenance Requirement (PMR).
replaced per given maintenance cycle to account
maintenance.

The number of assemblies to
for the case of scheduled

3.1.37 Prime Intermediate Maintenance Activity (PIMA). A higher level of
intermediate level repair which is located at selected Nava’1Air Stations for
repair of failed avionic equipments which are located at intermediate Naval
Air Stations and carriers .

be

●
4
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● 3.1.38 Procurement Lead Time (PLT). The time elapsed between the identifica-

tion of a procurement requirement and the arrival of a new assembly at the
stock point.

3.1.39 Ready For Issue (RFI). An item that is functionally operational and .
meets performance specifications. This item may be new, repaired, or over-

hauled.

3.1.40 Repair Cycle Time (RCT). The elapsed time from failure of an item
until the item is’repaired and restored to an RFI condition and returned to
the operational site.

3.1.41 Repair Material Rate. The ratio of material cost for the average item
repair to the item unit cost.

3.1.42 Repair Path. A specified maintenance alternative, i.e. , a directed
sequence of repair points, e.g. , organizational, 3rd echelon, depot, where
failed item repair is authorized.

3.1.43 Replacement. The removal of an item from its operational location and
replacing it with an identical RFI item. The remove and replace repair action
is necessary to account for a failed item and scheduled maintenance.

3.1.44 Required Days of Stock (RDS). The am&nt of time an intermediate
repair facility must be self-sufficient without logistics support from outside

●
sources.

3.1.45 Rotatable Pool Quantity (5P). That part of the allowance quantity of
repairable items reserved at the operational site for”support of avionic
equipment ,

3.1.46 Scrap Rate. The percentage of failed assemblies that cannot be
repaired at the designated maintenance facility, are condemned and conse-
quently replaced in the supply system.

3.1.47 Second Echelon Support Requirement (SESR) . The assembly inventory
stocked at points different from the operational site such as at a tender or
land based stock point . It is a composite of oversea and tender second
echelon support requirements.

3.1.48 Source, Maintenance, and Recoverability Codes (SML.R). A series of
alpha or alpha-numeric symbols used at the time of provisioning to indicate
the source of supply of an item, its maintenance implications , and
recoverability characteristics. The provisioning activity may require the
contractor to recommend these codes .

3.1.49 Special Support Equipment (SSE) . A support equipment type that is
specific to the item it is supporting.
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I 3.1.50 Stock Point Potential (PO). The number of failed assemblies that are
BCM at a tender and sent to a land based stock point “for repair.

3.1.51 System Stock Requirement (SSR~. A first year replenishment assembly
inventory based upon the predicted annual demand. It is a back-up quantity
utilized to augment the allowance quantity and is stocked at various stock
points.

3.1.52 Technical Override Requirement (TOR). An override to the computed
allowance quantity of an item. If positive, this is a required minimum
allowance quantity. If zero, this is the maximum allowance quantity per-
mitted.

3.1.53 ~. A combination of parts, LRI’s and/or assemblies mounted
together, which is removed and replaced from a system in response to a fault.

,.

3.1.54 Variable Cost. A cost directly proportional to the number of repairs.

3.2 Acronyms and Symbols.

AIQ Attrition Inventory Quantity

AQ Attrition Quantity

AQIMDR Attrition Quantity Item Mean Demand Rate

BCM Beyond Capability of Maintenance

BUIQ Back-up Inventory Quantity

BRF Best Replacement Factor

CB Carrier Based

CDRL Contract Data Requirement List

CER Complete Engine Repair

CFE Contractor Furnished Equipment

CONUS Continental United States

CRAW Carrier Replacement Air Wing

CRWLF Combined Reso”tce Work Load Factor

CSE Common Support Equipment

Cv Aircraft Carrier

D LOR Code Assignment for Depot Repair

DDR Daily Demand Rate

6
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‘\.

DID

DOP

ECP

EM

f

FESR

FLISP

GFE

I

ICP

ID

ILS

IFA

● IMCQ

LB

LOR

LSA

M

MCAS

MEC

MOT

MRu

MTBF

MTBR

MTTR

NAS

● NSN

Data Item Description

Designated Overhaul Point

Engineering Change Proposal

Engine Module

Mean Number of Failures per Operating Hour

First Echelon Support Requirement

Fleet Logistics Support Improvement Program

Government Furnished Equipment

LOR Code Assignment for Intermediate Repair

Inventory Control Point

Interconnecting Device

Integrated Logistic Support

Intermediate Maintenance Activity

Item Mission Critical Quantity

Land Based

Level of Repait-

Logistic Support Analysis

Number of Operating Hours per Life Cycle

Marine Corps Air Station c

Military Essentiality Code

Maximum Operating Time

Minimwn Replaceable Unit

Mean-Time-Between-Failures

Mean-Time-Be tween-Replacements

Mea”-Time-to-Repair

Naval Air Station

National Stock Number

7
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o

OBRP

OSESR

P

PAD

PAR

PSE

PILT

PIMA

PLT

Pm

Po

R&R

RAQ

RCT

RDs

RFI

RFP

RISQ

RP

RPIQ

RPIMDR

RRPQ

RUS

SE

SESR

LOR Code Assignment for Organizational Repair

On-Board Repair Part ~

Oversea Stock Point Requirement

LOR Code Assignment for PIMA Repair

Predicted Annual Demand

Progressive Air Rework

Peculiar Support Equipment

Pipeline Time

Prime Intermediate Maintenance Activity

Procurement Lead Time

Planned Maintenance Requirement

Stock Point Potential

Remove and Replace

Raw Attrition Quantity

Repair Cycle Time

Required Days of Stock

Ready for ,Issue

Request for Proposal

Repair Inventory Quantity for .All Sites

Rotatable Pool Quantity

Rotatable Pool Inventory Quantity

Rotatable Pool Item Mean Demand Rate

Raw Rotatable Pool Quantity

Repair Work Space

Support Equipment

Sub-Engine Nodule

Second Echelon Support Requirement ●
8
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SM&R

SPCC

SRA

SSE

SSEM

SSR

SSRA

SSSEM

TBO

TO/R

TOR

TRSR

TSESR

WRA

x

P

Source, Maintenance and Recoverability code

Ships Parts Control Center

Shop Replaceable Assembly

Special Support Equipment

Sub-Sub-Engine Module

System Stock Requirement

Sub-Shop Replaceable Assembly

Sub–Sub-Sub-Engine Module

Time-Between-Overhaul

Technical Override Factor

Technical Override Requirement

Tender Repair Scrap Rate

Tender Second Echelon Support Requirement

Weapon Replaceable Assembly

LOR Code Assignment far Discard

Predicted number of assembly replacements per
quarter per site

9
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4. GENERAL REQUIREMENTS

4.1 General. LOR is an integral part of Logistic Support Analysis (LSA) as

required by MIL-STD-l388-lA, task 303.2.7. LOR decisions influence the
logistic support cost and system effectiveness of naval material and hence
influence the total life cycle cost of ownership. LOR decisions also
influence the maintenance plan and the ILS (Integrated Logistic Support)
elements resources necessary to maintain the operational readiness of the
hardware system. Furthermore, LOR analyses, recommendations, and decisions
for new material should be made as soon as the equipment preliminary design
has been determined and should continue until a final hardware design decision
is reached; the interrelationship of the LOR decision process to the design
process is shown in Figure 1.

o

4.1.1 Purpose. The purpose of LOR analyses is to establish the least cost
feasible repair level or discard alternative for performing maintenance
actions and to influence the equipment design in that direction. The
maintenance policy which results from performing an LOR analysis will,
therefore, reflect the least-~ost feasible method of logistically supporting
the naval material. The analysis is based on applicable operational factors
such as operating hours and baseloading values; support factors such as
maintenance action rates, maintenance times and maintenance costs; and
non-economic factors.

4.2 LOR Program. The requirements of a LOR program are to provide a LOR
program plan, develop data element values ; provide recommendations to the
equipment designer and develop a least-cost equipment maintenance alternative
and associated logistic support program for contractor or government furnished o

equipment as described in section 5.

4.3 LOR Analyses and Recommendations. LOR analyses shall be performed
iteratively. The final analysis shall verify the results of the earlier
analyses or recommend a change based upon finalized input data. The LOR
analyses and associated results shall have impact upon the repair or discard
decisions made on naval material and will therefore provide repair or discard
recommendations to the equipment designer. Also, it shall provide inputs to
the procuring activity so that proper ILS decisions may be reached.

4.4 LOR Reports. As soon as LOR analyses are complete , written LOR reports

shall be submitted to the procuring activity for use in the development of a
maintenance plan. Since LOR decisions effect support equipment requirements ,
provisioning, etc. , these reports should contain all data elements used in
making the recommendations . LOR reports and other reporting requirements are
contained in 5.4.

4.5 Limited Application of LOR Analyses . For contractor and government
furnished equipments currently designed, LOR analyses may be performed to
determine the repair or discard decision. However, in such cases , the
analyses would be tailored to the existing hardware. Redesign at this stage
may not necessarily be practical or cost effective.

L..
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FIGURE 1.

If PIMA is utilized in LOR model.

Level of repair decision process for new eauipment design.
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FIGURE 1 (Continued)

Description of Level.of Repair
Decision .Process for New Equipment Design

Prior to performing an LOR analysis; several preliminary steps are
required. The operational requirements in terms of broad criteria (technical,

logistic, military, economic, etc. ) are established during the initial base
of the hardware system’s life cycle which is called Conceptual Effort b ‘.
The interrelationship and delineation of ILS , LSA (Logistic Support Analysis)
and LOR as well as the ILS System Concept are derived from the ILS Planning
Policy @ , which was originally established to fulfill the operational
requirements. The next step in the process is the Equipment Preliminary
Design @) in which engineering drawings are developed along with preliminary
technical, logistic, military, and economic data. The preliminary data, i.e. ,
MTBF (Mean-Time-Between-Failures) , unit cost, support equipment and personnel
requirements, etc. , are then che substance of the LSA Data Elements @ , which
will provide some of the data necessary to perform an LOR analysis. Only one
step remains before the performance of an LOR analysis; that is, the recogni-
tion of Pre-empting Factors @ , i.e. , safety, repair feasibility. mission
success, readiness, etc. , which would necessitate the performance of a
Non-Economic Analysis @ .

Whether or not pre-empting factors exist, an LOR economic analysis must
be performed in order to generate an LOR Analysis Recommendation and a Govern-
ment Decision @ as to the least cost decision alternative. Both analyses,
if required, are performed for either CFE (Contractor Furnished Equipment) or
GFE (Government Furnished Equipment) as directed by the procuring activity. ●
If tbe situation is such that there is no clear cut repair or discard
recommendation and a government decision cannot be reached, refinements and
updates to the original LSA data elements will be made and the analysis
repeated until a decision can be ascertained @ . If the LOR analysis recorD-

mends a repair decision, the LOR process continues to the Repair Category
decision block @ . Furthermore, the LOR analysis not only recommends a
repair decision but also the optimum repair level, i.e. Depot ~ , Prime
Intermediate Maintenance Activity

@.

@ , Intermediate 0, or Organizational
On the other hand, the LOR analysis may recommend Discard @ as the

least cost alternative. The LOR repair or discard decision is then provided
as a primary input to the LSA (@ and will significantly influence the
maintenance concept.

If one or more Changes from the Item Preliminary Design @ are
incurred, the LSA data elements will reflect those changes and the entire LOR
analytical process is repeated from that point. The LOR process is then

iteratively repeated until no design changes are incur d. at which time the
item configuration becomes the Final Hardware Design @ . This design is

input to the LSA Record @ as a preliminary step towards inclusion of the
item in the fleet as Operational Hardware o

* Numbers refer to the blocks in Figure 1.

12
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DETAILED REQUIREMENTS

5.1 Preparation of LOR Program Plan.

5.1.1 General. An LOR Program Plan shall be established. This LOR Program
Plan shall be either:

a. an integral but separately identifiable part of the ILS Program Plan
as specified in the applicable documents cited by the contract, or

b. an integral.but separately identifiable part of the Logistic Support
Analysis Program Plan as specified in the applicable documents cited by the

contract, or

c. an independent element of a system/element Design and Development
Program Plan.

The LOR Program Plan shall be incorporated into the overall naval material
procurement program in the order of preference stated above insofar as the
associated programs are a requirement for the specific system or equipment
shall reflect program constraints and limitations as specified.

5 .1.2 Contractor’s LOR Organization. The LOR Program Plan shall identify
interrelationship of contractor related organizational functions and the

appropriate POsitiOns responsible for conducting the LOR program. A new
contractor organization is not required.

and

the

5.1.3 Contractor’s LOR Program Plan. The contractor’s proposed LOR Program
Plan shall be included as part of his response to the RFP (Request For
Proposal) . The plan shall-describe how the contractor will conduct the LOR
program to fulfill the requirements of this standard. The LOR Program Plan,
as approved or modified by the procuring activity, will be incorporated in the
contract and will become the basis for contractual compliance. As a minimum,
the LOR Program Plan shall include the tasks and schedules as specified on DID
(Data Item Description) DI-ILSS- , unless otherwise specified by the
procuring activity.

5.1.4 LOR Reviews . The LOR Program Plan shall include provisions for the
contractor end the procuring. activity to review the LOR -progress and results

at preplanned check-points. Formal reviews of LOR analyses and recommenda-
tions will be presented to the procuring acti”ity for approval. These reviews
shall be conducted after the initial and final LOR analyses required in 5.3
and as set forth in the approved LOR Plogram Plan. Furthermore, any LOR
analysis presented to the procuring activity for review should incorporate the

aPPrOved recommendations which have been suggested for earlier analyses. The
minutes of the LOR Reviews shall be made available to the procuring activity
upon request.

5.2 LOR Data Elements . The required data elements and associated values will
be developed in accordance with the appropriate tasks. Data elements shall be
tabulatcci in a section of the program plan by the contractor. All contractor
furnished values, as well as changes to Navy furnished values , shail be
subject to approval of the procuring activity.

13
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5.3 LOR Analyses. The techniques listed in the appropriate tasks shall be
utilized unless otherwise provided for in the approved program plan. The
issuance of this standard does not preclude the.use of’techniques other than
the ones proposed herein i: these techniques can prove cost effective, are
technically sound, are justified in the proposal, and are approved by the
procuring activity.

5.3.1 Types of LOR Analyses . There are two basic types of LOR analyses.

5.3.1.1 Economic .Analysis. An economic analysis is a method of collecting
and computing the logistic costs associated with maintenance alternatives fro”m
which LOR recommendations can be made. This type of analysis consists of
computing various cost elements (i.e. , cost of inventory, cost .of training,
cost of support equipment, etc. ) for discard and all repair alternatives ,
summing these cost elements by alternative, comparing the sums and selecting
the lowest as the least cost decision alte~native.

5.3. 1:1.1 Economic LOR Computer Programs. Associated with each of the LOR
economic mathematical models described in the tasks is a computer program co
perform the mathematical computations. The program may.be requested from the
procuring activity.

5.3.1.2 Non-Economic Analysis. A non-economic analysis is a method of
evaluating significant non-economic pre-empting factors from which LOR
decisions are made. Examples of pre-empting factors include safety,
readiness , policy, mission success , etc. This analysis is performed without

I regard to cost considerations. Any LOR recommendations based upon this type
of analysis should also include an economic analysis so as to assign some
economic value to the non-economic recommendation.

5.3.2 Scheduling of LOR Analyses. The LOR analyses shall be scheduled such
that the LOR analyses results are available and used in making provisioning
decisions.

5.3.2.1 Initial LOR Analvsis. The initial LOR analysis should be conducted
as soon as possible b“t no later than the end of Demonstration and Valid aci~”
(D&V) phases or equivalent. This an.elysis is performed to isolate those items
that should be clearly designed for discard from those that may be designed
for repair. Nhen adequate data is available, this analysis may be included in
the contractor’s proposal. The initial LOR analysis would not be required for
items in production.

5.3.2.2 Final LOR Analvsis. The final LOR analysis shall be submitted prior
to the provisioning conference as specified on a Data Item Description. The
results of this analysis shall be included as a part of the item maintenance
plan and as a minirrmm it will be “cilized to determine the maintenance portio,x
of SM6R (Source, Maintenance, and’Recoverability) codes. The output of this
analysis determines whether the item should be discarded or repaired at tbe
depot, PIILl, intermediate , or organizational level.
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● 5.3.2.3
that is,

Requirements for Updating Analyses. The LOR process is iterative;

it begins with the initial LOR analysia and continues, with required
updating, until submission Of the final L13Ranalysis. Updating will be

required when there are:

a. Significant changea in data elements.

b. Significant changes in support equipment requirements, capabilities,

utilization rates, costs, etc.

c. Requirements for long lead items.

d. Other requirements imposed by contract.

,e. Changes directed by the government.

Significant changes to approved recommendations will result from engineering
changes and the requirements for modifying the LOR analyses or initiating

additional analyses should be included in the ECP (Engineering Change
Proposal) or change order.

5.3.3 Equipment Item Indenture Levels for LOR Analyses. Prior to performing
LOR analyses, the specific equipment indenture for these analyses must be
determined. The particular equipment division will be specified in the RFP
and contract. LOR analyses would not be applicable to a non-repairable piece

●
part such as a resistor, a bracket or a capacitor.

5.4 LOR Data Requirements. The following LOR data requirements will normally
be prepared and forwarded to the procuring activity in accordance with the
corresponding DID’s and with the CDRL (Contract Data Requirement List) .

5.4.1 LOR Program Plan. After the award of a contract an updated Program
Plan, DID Number DI-ILSS- , will be submitted to the procuring ac”tivity.
(5.1.3)

5.4.2 LOR Analyses Report. Unless otherwise ‘specified by the procuring
activity the results of the LOR analyses shall be submitted to the procuring
activity in accordance with the CDRL and DID Number DI-ILSS- . The
results shall include all data elements used, a summary of the calculations,
and the contractor LOR recommendations.

5.4.3 LOR Performance Options. At the discretion of the procuring activity,
either of two options may be exercised for performance of the required LOR
analyses. First, the contractor is contractually responsible for complete LOR
analyses performance to include input data derivation, analyses performance,
and report preparation. Detailed requirements for this option have been
delineated in section 5. Second, the contractor is contractually responsible
solely for input data derivation for Navy performance of the required LOR
analyses. Requirements for this option are described in section 6.

15
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5.4.4 LOR Program Plan. The contractor”s proposed LOR program plan shall be
included as part of his response to the RFP. The plan shall describe how the
contractor will prepare an input data report to fulfill the requirements of
this standard. The LOR program plan, as approved or modified by the procuring
activity, will be incorporated in the contract and will become the basis for
contractual compliance. As a minimum, the LOR.program plan shall describe the
input derivation task and scheduling thereof.

5.4.5 LOR Input Data Report. Unless otherwise specified by the procuring
activity a LOR input data report shall be submitted to the procuring activity
in accordance with the CDRL and DID Number DI-ILSS - . As a minimum, the
report shall include the data elements and.values developed in accordance with
the requirements of a specific LORA.

5.4.6 Sensitivity Analysis. A sensitivity analysis is a means of varying
some data elements, in the LOR analysis, to see their effect on the calculated
logistic support costs and corresponding LOR recommendations.

5.4.7 Output Reports. The results of the LOR analyses are presented in the
output reports. In evaluating these reports, identification of item and cost
category drivers are the first step in the feedback that should result in
maintenance related design decisions.

16
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6. INFORMATION FOR GUIDANCE ONLY

—
6.1 Intended Use. This standard is intended for incorporation in whole or in

part, by reference or appendage to contracts and for use internally by the
procuring activity for weapons, hardware systems, or equipments OperatiOnally
in use or being procured for future use. Every time this standard is used

each of its paragraphs must be considered by the Government for applicability
of, deviation frem, or supplementary requirements to each paragraph (see 1.2).

6.2 Issue of DoDISS. Nhen this standard is used in acquisition, the

applicable issue Of the DoDISS must be cited in the solicitation (see 2.I.I).

6.3 Consideration of Data Requirements. The following Data Item Descriptions

(DIDS) must be listed, as applicable, on the Contract Data Requirement List
(DD 1423) when this standard is applied on a contract, in order to obtain the
data, except where DoD FAR Supplement 27.410-6 exempts the requirement for a
DD 1423.

Reference Suggested

Paragraph DID Number DID Title Tailoring

5.1/5.1.3/ DI-ILSS- LOR Analysis Program Plan
5.4.1[5.4.4

5.4.2 DI-ILSS- LOR Analysis Report

● 5.4.5 DI-ILSS- LOR Analysis Input Data Report

The above DIDs were those cleared as of the date of this standard. The

current issue of DOD 5010.12-2, Acquisition Management Systems and Data
Requirements Control List (AMSDL) , must be researched to ensure that only
current , cleared DIDs are cited on the DD 1423.

6.4 Security Classification. Every effort shall be made by the contractor to

limit the need for classifying the data furnished in accordance with the
requirements of this document. Classified information shall be made a
separate supplement to the report to which it applies.

6.5 Subject Term (key word) Listing.

Integrated Logistics Support Analysis (ILSA)
Maintenance alternatives
Mean-Time Between Failures (MTBF)
Support Equipment (SE)

Downloaded from http://www.everyspec.com



SECTION 100

LEVEL OF REPAIR
FOR

NAVAL AIR SYSTEMS COMMAND

Downloaded from http://www.everyspec.com



HIL-STD-1390C (NAVY)

I

TASK 101

LOR Analytical Techniques for
NavaL Air SysterisCommand Equipments

10. SCOPE

10.1 Purpose. This task specifies the mathematical equations for performing

LOR analyses for avionic, electrical, and mechanical equipments under the
cognizance of the Naval Air Systems Command. The equations determine, at the
analyst’a option, the logistics support costs associated with any of three
assembly indenture levels.

10.2 General The economic LOR analytical techniques allocate costs to six
major =;es: (1) inventory which includes inventory administration;
rotatable pool, attrition, and system stock inventories; repair material;
scrap material; and transportation; (2) support equipment which includes
hardware cost and support of the hardware; (3) space required by inventory
storage, repair work, and support equipment; (4) labor; (5) training; and
(6) documentation.

10.2.1 Classification of Equipment into Indenture Levels. The equipment
under analysis may be classified into four hardware indenture levels : (l)-the
equipment, (2) the NRA (Weapon Replaceable Assembly) , (3) the SRA (Shop
Replaceable Assembly) , and (4) the sub-SRA. Logistic support costs associated
with WRAs, SRAS , and sub-SRAs are computed by the LOR analytical techniques. ●
10.2.2 LOR Code Assignments. Each item of.assembly indenture classification
may be assigned one of four LOR codes: (1) I ‘(Intermediate Repair) , (2) P
(Prime Intermediate Repair) , (3) D (Depot Repair) , and (4) X (Discard) .

10.2.2.1 Repair Definition. The repair of an item is defined as the removal
and replacement of a failed lower indenture assembly to include fault
verification of the item,.fault isolation and replacement of the failed lower
assembly, and item test.

I 10.2.2.1.1 Intermediate Repair. Failures occurring at an operational site
(CV (Carrier) or NAS (Naval Air Station)) are repaired at the intermediate
maintenance facility of the site.

10.2.2.1.2 Prime Intermediate Repair. Failures removed at operational sites
are sent to selected NAS’s and depots for repair. The seleited NAS’s are
identified as PIMA (Prime Intermediate Maintenance Activity) sites. (Failurea
removed at the PIMA’s and depots are repaired at the same sites.)

10.2.2.1.3 Depot Repair. Failures remo”ed at operational sites are sent to
depot maintenance facilities for repair.

10.2.2.2 Discard Definition. Verified faiI”res are discarded at the
designated site.

20

Downloaded from http://www.everyspec.com



MIL-STD- 1390C(NAVY)

TASK 101 (Continued)

~O.’2.3 L(JRBCM A~tion~. Equipment failures occur at CV, NAS , and pIMA

operational sites. Assemblies that are BCM (Beyond the Capability of
Maintenance) at a particular site are sent to designated sites authorized to
perform the repairs.

10.2.3.1 Equipment Failures Occurring at CV Sites. Items that are BCM at a
CV site are sent to designated PIMA and depot facilities for repair. The
proportion of BCM items sent to each facility is determined by input
specifications .

10.2.3.2 Equipment Failures Occurring at NAS Sites. Items that are BCM at a
NAS site are sent to designated PIMA and depot facilities for repair. The
proportion of BCM items sent to each facility is determined by input

specifications.

10.2.3.3 Equipment Failures Occurring at PIMA Sites . Items that are BCM at a
PIMA site are sent to designated depot facilities for repair. The proportion
of BCM items sent to each depot is determined by input specifications.

10.2.4 LOR Technique Assumptions.

10.2.4.1 PIMA Definition. The PIMA site is defined as an NAS with additional

capability for repair of items that are BCM from other operational sites. The

●
PIMA therefore performs a collateral function. It is considered as an IMA
(Intermediate Maintenance Activity) in support of its local operating aircraft
and 2s a PIMA for the BCM items that are forwarded to it. The total logistics
support cost for performing maintenance functions at a PIMA is the sum of the
costs associated with the lNA and PIMA segments .

10.2.4.2 Maintenance Alternatives. Maintenance alternatives for the
assemblies of the equipment under analysis are selected through LOR code
assignments (20.1.2) . A general description of the code assignment procedure
is given with Figure 1.

10.2.5 Required Parameters . Thirteen parameters are utilized within the cost
element equations : (1) discount factors; (2) annual numbef of items for
disposition at a site; (3) annual number of real failures removed at a site;
(4) annual number of real failures sent from a site; (5) annual number of
items sent from a site; (6) annual number of real failures received by a site;
(7) annual number of items received by a site; (8) annual number of items sent
from all CV’S to a PINA; (9) annual number of items sent from all NAS’S to a
PIMA; (10) annual number of items sent from all CV’S to a depot; (11) annual
number of items sent from all lfAS’s to a depot; (12) annual number of items
sent from all PIMA’S to a depot; (13) annual number of repairs of an item at a
site.

10.2.5.1 Discount Factors. The computation of a discount factor Involves a
discount rate. The discount rate accounts for the time value of money a“d
determines the actual present value of a cost element for the purpose of

21
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TASK 101 (Continued)

evaluating clifferent payment schedules. Three,discount factors are

calculated: (1) the normal discount factor used with equal payment series
starting one year hence and terminating at the end of the life cycle; (2) the
present discount factor used with equal payment series starting at the present
and terminating one year prior to the end.of the life cycle; and (3) the
reduced discount factor used with equal payment. series starting two years
hence and terminating at the end of the life cycle.

22
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TASK 101, Figure 1 (Continued)

Description of LOR Code Assignment Procedure for
Selecting Maintenance Alternatives

There is an inherent limitation on the assignment of LOR codes to
sub-assemblies: no subassembly can be assigned to a lower level repair
facility than the assembly including it. For example, in Figure 1 if a WRA is
assigned to depot,repair (LOR code = D) , @ * then the only choices available
for its SW’S are depot (LOR code = D) @ and discard (LOR code - X) @ A
complication arises from the fact that some of the costs associated with the
code assignments of sub-assemblies depend on the assignments of the assemblies
in which they are included. Because of these considerations , although there
are only four cost computations for each WRA, there are nine for each SRA,
corresponding to the nine feasible combinations of assignments for it and the
WRA including it, and sixteen cost computations for each sub-SRA. Figure 1
illustrates the totality of such combinations; each such combination is
referred to as a case. For example, in Figure 1, SRA (LOR code = D) @ and
@ define two separate cases: Case @ indicates SRA depot repair when the
WRA is assigned a D LOR code @ ; case @ indicates SRA depot repair when
the WRA is assigned an I LOR code @ . In this task, input and equational
parameters whose values vary with the case under consideration are indicated
by the symbol (t).

A maintenance. alternative is defined as a particular set of LOR cases for
all items whose higher assemblies are not discarded. In Figure 1 cases @ ,
@ , and @ together define a maintenance alternative indicating w IW
repair, SRA depot repair, and sub-SRA discard. An important assumption that ●
must be considered when constructing an alternative is that an LOR code
assigned to an item is independent of which lower .f.ndenturelevel part caused
the failure.

*Circled numbers refer to Figure 1.
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TASK ~01 (Continued)

10.2.5.1. I Normal Discount Faccor. The normal discount factor is used with

expenditures occurring as equal payment series starting one year hence and
terminating at the end of the life cycle.

II ()
N“mbe,of
Yearsper

Normal
Life cyck

()
(1.0+Discount Rate) -1.0

Oismu”l =

Far.to, Number 01

()

Years per

Life cycle

(Oiwaunl Rate) (1.0 + Discount Rate)

10.2.5 .1.2 Present Discount Factor. The present discount

expenditures occurring as equal payment series starting at
terminating one year prior to the end of the life cycle.

(“=’)=[““O+Dis(Disto.nl RateI [1.0 + Okcouol Rate)

factor is used with
the present and

factor is used with10.2.5.1.3 Reduced Discount Factor. The reduced discount
expenditures occurring as equal payment series starting two years hence and
terminating at the end of the life cycle.

()
Reduced

Dismu”l .

Fact,,

[(!!;3”1
(1.0 + oil,,””! Raltl – 1.0

Nwmber ,1

()w,,,W,

Lilt cycle

(Oi*mun! Rate) [1.0 i Oiwount Rate)
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TASK 101 (Continued)

10.2.5.2 The Annual Number of Items for Disposition .at a’Site. The annual
number of items for disposition at a site is the total annual n~mber of
removals to include real failures plus false removals less the annual number
of detected false removals at a site.

‘Input and equational pame!e!s whose values WY wi:h the case under consideration.

a . an index e!emen! denoting me am site to inclw Cv, NAS, PIMA, a“d depot silts.

10.2.5.3 The Annual Number of Real Failures Removed at a Site. The annual
number of real failures removed at a site is the annual number of failed items

—,_

removed from their next higher assembly at the site. For the lMA sites,

I

removals refer to the failed items from the locally operating aircraft. For

the PIMA and depot sites , removals of the item are from higher indenture ●
assemblies that vere BCM from the’sites with operating aircraft and forwarded
to the higher level maintenance facilities. For computational purposes , it“is
convenient to consider the PIMA as two separate sites: as an IMA for those
items originating from its operating aircraft , and as a PIMA for those BCM
items forwarded to it from other sites .

A“m”al Number. t

()d Ml Fa,l,re, .

Rerno”eo at

tho ackSite

I

.This equation rcfefs 10 the SRA or Sub.SflA as applicable 10 Iht i“dmturt level under consideration. Corresponding

W!IA equa!ion is given on the following page.

..This !emmrefers !0 repairs lmrm failures originating al the site il Ihe .,” silt is an lMAa”d to ,WIK ttom Iai[urts

originating al Iowet Ievcl mainknance Iacililios il the ar~ site Is a PIMA or depot.

26

Downloaded from http://www.everyspec.com



MIL-STD-1390C (NAVY)

Annual Numbe r... t

()

0! Real Failures

Removed a! =

the 8,, Site

. . . Th,s eq.slim mlers to the wRk which are always removed a! the Operafinq siles

b . m iodez element 6enoting the b,. alrcral! type.

c . the number of dillermt aircralt lYPes.

10.2.5.4 The Annual Number of Real F>ilures Sent from a Site. The annual
number of real failures sent from a site is the annual number of failures of
an item that are BCM at the site and sent to a higher”level maintenance
facility for repair. Tvo parameters are defined tO.accOunt fOr real failures

sent from Itti’sand from PIIL4’s.

10.2.5.4.1 The Annual Xl!mber of Real .Failures Senr from an INA.

wh, r?,

k“”,,! !{u,nb,,0! !3,21 t

( )Failures Sent from!he .

W !MA to the ,8” PIM.4

r 1

md

d . an ,mdex element denoting me d,” IMA.

e = an index element denot, nq the e’- PIMA.

I . me total number 01 PIM.4’s.

q = a“ ,“d,, ,Ienl,”! de”otinq [he gr” deool,

h = the 101,I numb,, 01 de,.!,.
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TASK 101 (Continued)

10.2.5.4.2 The Annual Number of Real Failures Sent from a PINA.—

( )]Annual Number of t

Real Failures Sent

from lhe W PIMA

to the 9,. Depot ~

where.

r

10.2.5.5 .The Ann”al Number of Items Sent from a Site. The annual number of

items sent from a site is the annual number of items that are coded for repair
at the site but are beyond the limit of maintenance capability and sent
off-bass for repair of the annual number of suspected failures of an item at a
site where off-base repair is indicated by the LOR code. Two parameters are
defined to account for items sent from INA’s and from PIMA’s.

10.2.5.5.1 The Ann”al Number of Items Sent from a“ IMA.
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TASK 101 (Continued)

10.2.5.5.2 The Annual Number of Items Sent from a PINA.

(:3’%:’)=
whect,

( )

Annual Number 0! t

Items Se”l

from (h, CC. PIMA =

10 Ihe g$~Oepot

( )]A“””al limber t

i
01 Items sent

lrom the ,1, PIMA
j=, to the g,, OePol ~

()
Annual Number t

01 Ikms 101

oispmitio”

at me e,” PIMA

10.2.5.6 The Annual Number of Real Failures Received by a Site. The annual
number of real failures received by a site is tbe annual number of failures of
an item that are BCM at lower level maintenance facilities and forwarded to
the site for repair. Two parameters are defined to account for real failures

received by a site: PIMA’s receive failures from INA’s while depots receive

failures from IMA’s and PINA’s.

10,2.5.6.1 The Annual Number of Real Failures Received bv a PINA.

(

A“,.,(Number of f

)[(

Annual Number o! 8,,1 t
-4Rta! Failures Received = ~ Failuw* Stnl (mm me

b“ lbe e’” PIMA d.1 )]d,, IMA to the c’” PIMA ~

i = !olal number ofIMAs.

10.2.5.6.2 The Annual Number of Real Failures Received bv a Depot.

10.2.5.7 The Annual Number of Items Received bv a Site. The annual number of
items received by a site is the annual number of BCM items or suspected
failures sent to the higher level maintenance facility. Two parameters are

defined to account for items received by PIMA’s and depot’s.
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TASK 101 (Continued)

10.2.5.7.1 The Annual Number of Items Received’by a PIMA.

(1;:::;; )’=[+ (i:EA)”

10;2.5.7.2 The Annual Number of Items Received by a Depot.

10.~.5.8

i
d=l

The Annual Number of Items Sent from all .CV’S to a PIMA.

10.2.5.9 The A“”ual Number of Items Sent from all NAS’S to a PIMA.

A“”u1Numb,, t

()0(NmsSent

I,!xcAll NAYs =

10 !he eIV PIMA

k“n”dNumberi

i ( )],1{km sent

Irm[hemonNAS
m., !0 the e,” PIMA ~

m . anindm element denoling the m,- NAS.

n . 10121“umber 01 NAS,S.

10.2.5.10 The Annual Number of Items Sent from all CV’S to a Depot.

Annual Number t

()

s! I!cms sent

from All CUS =

1, lhe g,, OePol

AnnualNumber t

i ( )]01Mm sent

lrmi theF“lx
k.1 !0 m Q’” 0,901 *
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TASK 101 (Continued)

10.2.5.11 The Annual Number of Items Sent from all NAS’S to a Depot.

(}:E)=[:l(:E::SI]
10.2.5.12 The Annual Number of Items Sent from all PI14A’sto a Depot.

()
AnnualNumbert
of Items sent .

!rom. A1l PIMAs

10 m, g,. Depot ( )]Annual Number t

i
01 {[ems sent

from Iht W PIMA
,=1

!0 !he g,. OePol ,
L .

10.2.5.13 The Ann”al Number of Repairs of an Item at a Site. This is the
annual m“mber of items inducted into the repair process at the site. In the
repair process malfunctioning lower level parts are removed and replaced.

●
Three parameters are defined to acco”nc for repair of items at IMA’s, PIMA’ S,
and depots.

10.2.5.13.1 The Annual Nwnber of Repairs of an Item at an IMA.

10.2.5.13.2 The A“n”al Number of Repairs of an Item at a PINA.

10.2.5.13.3 The Annual Ntunber of Repairs of an Item at a Depot.
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TASK.101 (Continued)

10.3 Cost Element Equations.
......

10.3.1 Inventory Costs.

10.3.1.1 Inventory Administration Cost. Inventory’administration cost is the
cost associated with entering an item into the supply system and retaining it

there over its life cycle. The .LOR analytical techniques treat the inventory
administration cost as proportional to the number of equipment peculiar items
entered in the NSN (National Stock Number) ‘system. The cost is a function of
three separate costs: item entry, item retention, and field supply
adminis tration. Item entry is a one-time cost per peculiar NSN, incurred
during the inventory procurement process to establish a NSN for the item.
Item retention is a recurring cost per NSN incurred throughout the life cycle.
It is a per year cost due to maintaining the item in the NSN system. Field
supply administration is a per site cost annually incurred for local
management of the item.

10.3.1.1.1 Inventory Administration Cost Equation for the Discard Cases. The
administrative cost incurred for discard is the cost of local management ,
entry, and retention of the discarded item in the NSN system.

.Item mler$ 10 either !he WRA, SRA, m wb.SRA as applicable tothe indenture level under analyses. .-

10.3.1.1.2 Inventory Administration Cost Equation for the Repair Cases. The
administrative cost incurred for repair is the cost of local management,
entry, and retention of the repairable item and its peculiar components or
piece parts in the NSN system. The cost equation is comprised of two segments
to account for administrative costs associated with each repairable item and
with its peculiar components excluding those lower indenture parts under
analysis.

(:;:RV,)’(Z)+

r
([em

()Entry +

cost

I_

.cOmpOnml% teler 10theWI% which m used 10 repair lM i!m and m K.! Included In the analysis,
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TASK 101 (Continued)

10.3.1.2 Spares Inventory Cost Equations.

10.3.1.2.1 Inventory Quantity Equation for Discard. The discard inventory is

the number of spares required during the system life cycle to account for
discard maintenance actions. The inventory quantity for each.item to be

discarded is calculated on an annual basis by individual site. LB
(Land-Based) si~es have the demands on the IMA and PIM, if collocated, added

together to calculate the discard quantity.

10.3.1.2.1.1 Annual Inventory Quantity for Discard at a CV Site.

(
Annual Inventory t

) [(

Annual Numb,, ,1 t

O“a”lit” !,, Discarti . Items 10, Oispo$ilio”

at the kc”CV Sile al the km CV Site )]

10.3.1.2’.1.2 Annual Inventory Quantitv for Discard at a LB Site.

P = an index elemen! denofing the 98”LB site which include, NAS’S and N.4S’S collocated wilh PIM.4’s.
.The le,m may = 0, a, applicable to [he sile ““da, CO”W,,,IIO”.

10.3.1.2.1.3 Annual Inventory Quantity for Discard at a DeDot.

(
.4”””,1In,mlo, ” t

) [(Annual Number 01 t

Ouan!ily Ior Oiscacd . Iltms for Oispmilioo

at the g- O,pol al VU g,” Oepot )]

10.3.1.2.1.4 Inventory Cost Equation for Oiscard.

●
v = m Index elemml denoting lhe VI” sile to include W, LB, and depot sites
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TASK 101 (Continued)

The repairable quantity consists10.3.1.2.2 Repairable Inventory Quantity.

of the rotatable pool quantity, attrition quantity, And system stock quantity.

10.3.1.2.2.1 Rotatable Pool Q“’antity Equation; The rotatable pool is stocked

at the sites where aircraft operate to allow iuuned,iatereplacement of items
repaired at that site. A rotatable pool ,quantity is determined for each
operational site in accordance with t“hecriteria of Figure 2 and the

integerization rules of Table 1. The integerization rules operate on raw or
non-integerized rotatable pool quantities calculated for each CV and LB
operational site.

10.3.1.2.2.1.1 Raw Rotatable Pool Quantity at a CV Site.

(Ii!!W’=

where.

I

I 10.3.1.2.2.1.2 Raw Rotatable Pool Quantity at a LB Site.,.

T( .4nnualNumbwof ,+ 7
I I / BWirstoa”,,ml\ , rle,airc,de Tim, , I

(36;0) 1

1
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TASK 101 (Continued)

Table I. Intezerization rules for computing Rotatable Pool quantities.

“ (:;::;) (‘n;;!”)
<.10 0

,11-.59 1
,60-1.29 2
1.30-2.09 3
2,1O-Z.89
2.90-3.89

.3.90 ,Nr[(;j;,)+l.o}

.INT means round oil lo mare%! integer.

10.3.1.2.2.2 Attrition Quantity Equation. The attrition quantity is a

replenishment quantity stocked at the sites where aircraft operate to replace
those items not repairable or restorable to an RFI (Ready For.Issue) status at

● ’
the sites. These items are BCE1.or scrapped and, therefore, not available to
the site’s supply system. The attrition quantity, conputed for the individual
sites> is subject to the incegerization rules of Table II and the criteria
of Figure 2 which operate on raw or non-in tegerized attrition quantities.

10.3.1.2.2.2.1 Raw Attrition Quantity .Equation for a C’JperfO~in E LOcal
Repairs.

(1
Raw t

AI!n!ion

Ouan!ily .

at III, k,”

Cv sit,

10.3.1.2.2.2.2 Raw Attrition Quantity Equation for a CV when Off-Site Repair
is Indicated.

[1~Raw,,,,i,ionr (::::](::Mi!
Ouaoti!y21 !tm .

● “’c’s’”(“in(ca’!’Em’)
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TASK 101 (Continued)

10.3.1.2.2.2.3 Raw-Attrition Quantity Equation for a LB Performing Local
Repairs.

I “()
Raw t

Altrilim”

O“anli!” .

a! the

PobLB Site

L

+

+
-(

Annual N“mhc, \

01 Real Fail”,,,

flmnovtd a! !he

PIMA Located ,!

[he p. 18 site ,

3650,”s

()
w
Year

‘(H
Annual Number t

01 Real Failures

Rece,ved by lh,

PIMA L,ca!eti al

the p. tE SK,

[“(SCMRate

1.0- 01 [mm at
the PIMA

Required 1()WY, ,1 S!ock

at (h, PIMA

10.3.1.2.2.2.4 Raw Attrition Quantity Equation for a LB when Off-Site Repair
is Indicated.

(RzwNlritiooji (’S%:)(,S,)
O.anlity a! .

[he P. L8 Si!e f 365O~”S\

L \Y,a, /.
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TASK 101 (Continued)

TABLE II. Integerization rules for computing attrition quantities<

“3’ I L 4$””

“35I L G ““

“3’ I L k “’5

*

.37 L .16
4

.38 L .17
6

.39 L .18
G

+

.L6 L .35
4

.68 L ,30

&

.,0

.51
1’:””
I

-1---
.54 L .52

L

.56 L .58
4

F

.58 L .66
&

.60 L .76
L

62 IL&“8’

.,3 ; ,.20 \ ,.2, ; ,0.00 \ ,0.0,; 76.00, C , 76.0,,

.16 - 1.25 1.26 - 10.50 10. s1 - 78.00 C 78.01
3 2 1 1

.17 - l.f. o 1.41 - 11,10 11.11 - 79.00 C 79.01
3 2 1 1

.18- 1.50 1.51 - 12,00 12.01 - 81.00 c 81.01
3 2 1 1

I I I

.19 - 1.60 1.61 - 12.50 12.51 - U.00 c , eh.ol
3 2 1

1 I 1

.20 - 1.70 1.71 - 13.00 13.01 - 86.00 G 86.01
3 2 1 !

1 I 1

.23 - 1.90 1.91 - lL.00 16.01 - 89.00 c 89.01
3 12 1 1 I

.27 - 2.1o 2.11 1s.00 15.01 - 96.00 C 96.01
3 2 1 1

.36 - 2.40 2.L1 - 16.00 16.01 - 96.00 G ~ 96.01
3 2 1

.39 ~ ,.70 i ,.71 ~ ,8.00 i , i , ,8.01 I18.01 - 98.00 G

.&, ~ ,.95 i ,.96 ~ ,9.00 ~ ~ i ,,00.0,119.01 . 100.00 C

.47 - 3,20 >.21 - 21.00 21.01 - 100.00 G 100.01
3 1 1 1

.53 - 3.60 3.61 - 22.00 22.01 - 100.00 c 100.01
3 1 1 i

.39 ; 390 I 3.9,; ,G.00 I 2L.0,.Y MO.00
, ,00,0,

..57, ‘.30 , ‘.,*, ,,.00 / , :,.30.0,26.01 - 100.00 c

.77 ; 4.80, 4.81; 27,00 27.01 - 100.00 c .100.01

.86 ; 5.00, 501; 28.00 28.0, ; ,00.00 ~ c :,00.01
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,,

TABLE

TASK ,101 (Contin.yed)

I. Integerization rules for..computing attrition qu~ntitf.~~

(Continued) . “

Cost Ran8e Criteria
Recommended Attric ton Quantity P., S1,.

.64 / L“ ;.ll: I $.12;$ .90 I , I * I , I ,,,00.0, I$ .91 - $ 5.20 $ 5.21 - $29.00 $29.01 - $100.00 C

.66 L .14 .1s - 1.05 1.06 - 6.1o 6.21 - 32.00 32.01 - 100.00 G 100.01
5 4 3 2 1 1

.68 L .15 .16 - 1.10 1.11 - 6.50
s

6.51 - 3L.00 3&.01 - 100.00 c 100.01
4 3 2 1 1

.70 L .17 .18- 1.2s 1.26 - 7.00 7.01 - 36.00
s. 4

36.01 - 100.00 c 100.01
3 2 1 1

.72 L ~ .19 ..20 - 1.40 1.41 - 7.80 7.81 - 38.00
4

38.01 - 100.00 G 100.01
3 2 1 1

.74 L .22 .23 - 1.50 1.51 - 8.00 8,01 - 39.00
5 4

39.01 - 100.00 G 100.01
3 2 L 1

.76 L .14 .25 - 1.65 1.66 - 8.50 8.51 - 60.00 40.01 - 100.00 c 100.01
5 h 3 2 1 1

.78 L .28 .29 - 1.80 1.81 - 9.OO 9.01 - L3,00 &]. ol - 100.00 G 100.01
5 4 3 2 1 1

.80 L .33 .34 - 2.00 2.01 - 10.00 10.01 - 43.50 L3.51 - 100.00 G 100.01
5 4 3 2 1 1

.82 L .37 .38 - 2.20 2.21 - 10.50 10.51 - 66.50
5

44. s1 - 100,00 c 100.01
& 3 2 1 1

0
.84 L .41 .42 - 2,L0 2.41 - 11,50 11.51 - 67.00 41.01 - 100.00 c 100,01

5 b 3 2 I I

.86 L .4s .L6 . 2.60 2.61 - 12.50 12.51 - SO. oo 50.01 - 100.00 c 100.01
5 G 3 2 1 1

.88 L .49 .50 . 2.8o 2.81 - 13.00 13.01 - 53.00 53.01 - 100.00 c 100.01
5 4 3 2, 1 1

.90 1. .s2 .53 - 3.00 3.01 - 13.50 13.51 - 56.00 56.01 - 100.00 c 100.01
5 4. 3 2 1 1

.92 L .61 .62 . 3.25 3.26 - 14.00 !4,01 - 58.00 58.01 - 100.00 G 100.01
5 & 3 2 1 1

.94 L .70 .71 - 3.50 3.51 - 16.50 !4.51 - 60,00 60.01 - 100.00 c 100.01
5 & 3 2 1 I

,95 L .79 .80 - 3.75 3.76 - 15,00 15:01 62.00 62.01 - 100.00 c 100.0!
5 ‘ 1 2 ! 1

.98 L .86 .87 - ‘.00 4.01 - 16,00 16.01 - 65.00 65.01 - 100.00 G 100.01
5 L 1 2 I 1

.99 L .95 .96 . &,20 1..21 - 17.50 ,7,5, - 68.00
5

68.01 - 100.00 c 100.0,
L 3 2 1 1

0
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TASK 101 (Continued)

TABLE II. Integerfzation rules for computing attrition quantities
(Continued) .

co., R..*= criteria
Recommended Accrlc l.. @Ja.~fcY Per site

1 L .15 $ .16-$ .85 $ .86-$ G.1O $ 4.21-$ 17.00 $17.01-$ 70.00
6$ 5 4 3 2

L 70. o1- 100.00 c 100.01

I I I
t L .13 .14- .9a .91- 3.10 3.11- 9.00 9.01- 15.00

8 7 6 5 4

2 2s.01- 50.00 50.01- 100.00 G 100.01
3 2 2

3 L .22 .23- ,68 .69- 2.00 7..01- 5.75 5.76- 13.00
to 9 8 7 6

3 13.01- 27.00 27.01- 45.00 4s,01- 100.00 G 100. OL
5 4 3 3

L L .50 .51- I.&o 1.41- 3.20 3.21- 8.0o 8.01- 17.00
, 13-11 10 9 8 7

4 17.01- 28. oo 28.01- 6L.00 AL.01- 100.00 c. 100.01
6 s & 4

s L 1.90 1.91- 6.80 6.81- 9.50 9.51- 17.00 17.01- 28.00
15-11 10 9 8 7

,, >8.0,; ‘0,00,‘0.0,; ,00.00,c ,,00.,,,

6 i 28.01- 37.00 I 37,01- 100.00 I G 100.01 I
1716161

7/L ,8,, .35 / .;;:,,,3.00 , 13.0L;0 ,,.00 \ ,,.o,; ,8.,,, ,8.,,; ,,.,, j

7 36. o!- 100.00 c 100.01
7 7

8 L - 1.00 1.01- 20.00 20.01- 27.00 27.31- 35.00
20-16

15.01- 100.00
1s-11 10 9 8

J
8 I C 100.01 I

9 L ?.s0 2.51- 25.00 2s .01- 14.00 34.01- 100.00 c 100.01
20-16 15-II 10 9 9

10 L .25 ,26- 6.00 6,0!. 100,00 ,1.01. ,00.00 c 100.01
23-21 20-16 15-11 10 10

11 L .60 .61- 10.00 10.01- 100.00 ‘ 100.01
24-21 20-lb 15-11 II

12 L 1.10 1.31- 1S.00 15.01- 100.00 c 100.01
2s-2 ! 1O-I6 15-11 1?

Ex..P 1,: Row q.s”ci, ,c, L,,,... ” I and 2S are rm,”d, d t., rh. “CSr CSt “hole i“t. g.r. ,f
.1” 1,,. . . . . . be,.,, ” S8.01 and S17 .00 with a ,.” ,.a”,,, y ,,. ,,,. .[ 1.71
then ,h. re<..me.d<d .,, ,, ,’.” quantity P., ,,,. ,, 7. Ll,,, h,r ‘he
r.c.m.rm”ded q.,, o,,, v i, ,c.eked a, . ,,,. i, d,p.nd. n, . . cl,, ,.1,.,1. of
Ftv,ure 2.

.s,. .Xmp, e . . ~J8e 3’3 for fn, erp. lac f.. ,Ccl,”, que, .Pp, f,d for .,, rf, io. q.a., ,,y
c,”g.,

.
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TASK 101 (Continued)

TASLE II. Integer ization rules for computing attrition quantities
(Continued) . .,

.,:.,

13 L $ 2.70 $ 2.71-$ 19.00 $19.01- 100.00 G $100.01
27-21 20-16 15-11 13

14 L 5.00 S.01- 24.00 14.01- 100.00 c 100.0,
28-21 20-16 1s-11 14

‘5I ‘,9-~”’0 \ 7“::1F””” I ““:i=l:oo’ooI G M’””””’“1

17 L .18 .~12,14 .00 14.01- 100.00 G 100.01
33-31 20-16 17

18 L .40 .&l- 18.00 18.01- 100.00 c
M-31 30-21

100.01
20-16 18

19 L .10 .71- 20.00 10.01- 100.00 c 100.01
35-31 30-21 2C-16 19

20 L 1.20 1.21- 22.00 22.01- 100,00 G 100.01
36-31 30-21 7.0-16 ?0

21 I L ,7;00 I Z.:~,200.00 I c ,,,,0.0, I

22 L 3.80 3.81- 100.00 c 100.01
39-31 30-21 22

23 L 5.80 5.81- 100.00 c 100.01
60-31 30-2 I 23

Example: The raw .,,.1 ,10” ,, r.aund,d to the . . . . . . . whole i“ceg, r. For any
rounded ,.” quz”,l, y the recommended .,,,’, !.. qum, i,y ,s obtained
chr.au~h a linear lnt, rp.ala,lon .af the applicable ..,, and q“.nttty
,.”8,,. If a“ 1,,. <.,, s s37,00 v,ch a ,.. ~.sw,cicy .f 16.3 then ,he
recommended a,, rit ion qu. n,,,y i, 19. This value i, obtai”=d first
b r...d 8.8 16.3 do. mc. 16. and the. s.1..,1.8 the .PPCOV1.C.
..s, . ..*. [$11.01 - SIoo. ool. The ..s, . ..s. 1s linearly Cnterp.elated
1“ c.anj”” ccl.” wtth 1,, quan,l, y rang, [20 - 16] a, $17.80 per ““1,.
Ex,and,nK the cost ,..s. in ,.c,E,.I steps of S17.80 yjeld, the
following,

m’-l’’”~:8”8”128282$”6”lL6”6~’’~’40”82”2’$001
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MIL-STD-1390C (NAVY)

TASK 101 (Continued)

TABLE II. Integerizatfon rules for computing attrition quantities
(Continued) .

cost Range Criteria
Recommended Actric ion Qua.ticY c... sit.

25 L $ .25 $ .26-$ 10.00 $10.01 -slOO .00 c
&s-b 1

$100.01
40-31 30-21 25

I 30I L$0-4:”50I 2“2:31’’”00I ‘9”’K2P”””I‘ 30’000’ I

Lo L 5.00 5.01- 100.00 c 100.01
7s-51 50-41 40

45 L 9.00 9.01- 100.00 c 100.01
15-51 50-41 45

30 L l&.00 &l. ol - 100.00 G 100.01
75-51 50-41 50

55 L .40 .L1- 100.00 c 100.01
100-76 75-51 55

90 L
,0:”2’ I ‘;;;;:””

, ,.,OO.O,

95 L 7.OB 7,0!- 100,00 c 100.01
100 100-76 95
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MIL-sTD,-1390C(NAVY)

TASK 101 (Continued)

:.. ,

.COA!PU,E 0“. ““” ‘0’’8’’’0’”s’RRPO = (RAW ROTATA8LE POOL OUANT!TY)

1} RRP!I RAQ = @12j [RAW ATTRITION IIUANTITY]

21 RAQ FOR OVERSEAS SITES
RAR = l]) IRAW ATTRITION OUANTITY)

FOR DOMEST!C SITES

No
FOR CV AVIONICS

RRPO = RAW ROTATABLE POOL OU.4NT!TY

l’.

RAO = UAW ATTRITION 12UANTITY

c;m,y @
@“ @

RP=O AO=O

YES

YES 7,

.40 = IHT tR.401

YES

No
i

INT IRA121
.RP . R07AT.4SLC POOL 131MNTITYPER SITE

M = ATTRITION 12UANTlTY PER SITE
. .CIRCLEO NUMSERS ARE OEWNEO ON PAGE 42 BY THEIR RESPECTIVE NUM8ER.

●

FIGuRE 2. Rotatable pool and attrition quantity computations.
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MIL-STD-1390C (NAVT)

TASK 101 - Figure 2 (Continued)

Description of the Rotatable Pool and Attrition Quantity Computations

Figure 2 presents the criteria used in determining per site RF (Rotatable
Pool) and AQ (Attrition Quantity) values. The flow diagram is based on range

and quantity criteria derived by the Aviation supply Office for computing
allowance quantities.

A RRPQ (Raw Rotatable Pool Quantity) and a RAQ (Raw Attrition Quantity)
are computed as in sections 10.3.1.2.2.1 and 10.3.1.2.2.2 @ *. Raw or

non-integerized quantities for the RF and AQ are calculated for each CV and LB
operational site. A criterion for the existence of an RF at a site is whether
the site is authorized to repair the item under anal sis @ . If the item is
not repairable at the site the RF quantity is zero ~ . If the site can
repair the item an RF is computed in accordance with the RRPQ integerization
rules of Table I @ . Various criteria may be used to calculate the AQ; the
criteria used are dependent on the RF existence B. For items with a
non-zero RF the AQ determination is based on an initial RAQ criterion of

1 @ ; fOr items with a zero RF the AQ determination is based on an initial
cost criterion of $5000 @ . If the initial cost criterion is satisfied then
a RAQ criterion of 1/2 is applied @ , if no a RAQ criterion of l/3 is
applied @ . Consequently, there is no AQ b10 for items that: (1) have an
RF but have an RAQ less than 1, (2) have no RF, cost more than $5000, and have
an RAQ less than 1/2, (3) have no RF, cost less than $5000, and have an RAQ

●
less than 1/3. AQs are computed for items that do not satisfy the above

criterial sequence such that the AQ is equal to the RAQ rounded off to the
nearest whole integer for items not meeting the 1/2 criterion @

d“

;the As
for the remaining items are computed according to the rules of Table 11 12
which operate only on RAQs greater than 1/3. rester than 1, 6 and
@), are rounded off to the nearest whole inte~~’ ~ before inclusion in
Table II, RAQs less than 1 are not rounded off.

*Numbers refer to the blocks in Figure Z.
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MIL-STD-1390C(NA~)

TASK 101 (Continued) ,.,

10.3.1.2.2.3 System Stock Quantity Equation. The system stock is a safety
inventory quantity procured to satisfy demands due t6 anticipated losses
during the procurement cycle and pipeline quantities to account for repair
cycle times exceeding required days of stock. The system stock is stored at
designated inventory control resupply points or depots.

[()BCM iate

1.0- 01 [tern at

the PIM.4

.
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MIL-STD- 1390C(NAVY)

TASK 101 (Continued)

10.3.1.2.2.4 Total Repairable Inventory Quantity Equation. ‘She total
repairable inventory quantity is the summation of the rotatable pool,
attrition, and system stock quant-ities. Since the rotatable pool and

attrition quantities are computed by site, the quantities must be totaled
across all sites<

q = toldM!mk,01LBsiteswhich Includes NASS and NAS’S collocated wi!h PIMXS

10.3.1.2.2..4.1 Total Repairable Inventorv Cost Er?uation.

10.3.1.3
inventory
quantity.
losses in
process.

Repair Scrap Quantity Equation. The repair scrap quantity is the
procured throughout the life cycle to replenish the system stock
Replenishment of the system stock is necessary to account for
the supply system caused by items being scrapped during the repair
A repair scrap quantity is computed for each repair site.

10.3.1.3.1 The Annual Repair Scrap Quantity at a CV Site. This quantity
accounts for the contribution to the total repair scrap quantity of losses
occurring at each CV site.
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TASK 10’i(Continued)

10.3.1.3.2 The Annual Repair Scrap Quantity at a LB Site. This quantity
accounts for the contribution to the total.repair scrap quantity of losses
occurring at each LB site.

10.3.E.3.3 The Annual Repair Scrap Quantity at a Depot Site. This quantity

accounts for the contribution to the total repair.scrap quantity of losses
occurring at each depot site.

(’:!F)=[(;::EI+ (E;::J]

10.3.1.3.4 Repair Scrap Cost Equation.

F,dkw of Item

(. )

Failures Scrapped

at Ike Depol

!+,1,,, Fzci!i!y

1 r = numbet 01 repair Iaciltlk 10 include IMA’s, PIM.4’%,and depots

10.3.1.4 Repair Material Cost Equation. The repair material cost accounts
for the cost of parts required per repair action, excluding those which are
included in the analysis. The total repair material cost is the summation of
the costs at all sites. .

10.3.I.4.1 Repair Material Cost at a CV Site.
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TASK 101 (Continued)

10.3.1.4.2 Repair Material Cost at a LB Site.

10.3.1.4.3 Repair Material Cost at a Depot Site.

( )[(Repair Ma!erlal t

cost al the =

Q. Depot site E:J;;;le)’({:11) (%;;;) (:EI)]
10.3.1.4.4 Total Repair Material Cost Equation.

10.3.1.5 Transportation Costs. These are the costs of packaging, handling

and transporting for purposes of repair or replenishment, item inventories to
and from operational, repair, and resupply sites. The costs are functions of

packaging and handling rates per cubic foot and transportation rates per pound
from site to site, and are computed by site.

10.3.1.5.1 Transportation Cost Equation for the Discard Cases.

.
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MIL-STD-1390C(NAVI

TASK 101 (Continued) :,’:

10.3.1.5.2 Transportation Cost Equation for the Repair Cassis.

‘J J

., ...
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MIL-STD- 1390C(NAVY)

TASK 101 (Continued)

10.3.2 Suppoit Eauipment Cost. Two types of support equipment are considered

in LOR decisions. First, the item may require PSE (Peculiar Support

Equipment) for fault isolation or verification. The contractor would design a

specific equipment to service the item. Second, the contractor may design an

equipment that services a group of items, in which case the equipment is
required if at least one member of the group is assigned to some level
requiring the equipment.

10.3.2.1 Peculiar Support Eauipment Cost Equations. When performing an

analysis at the item’s indenture level, allocatable and/or non-allocatable
costs may be incurred. For PSE peculiar to an””individuaI item, the cost is

assigned entirely to the item as an allocatable cost. For PSE designed for a

group of items, the cost is assigned to the group of items as non-allocatable
cost. Within the following equations, the word item refers to an item that
has PSE specifically designed for it or to the items in a group that have PSE
designed for the group. In the PSE cost equations that follow the total cost

of one PSE set is defined to include the initial unit cost’and annually
recurring support costs.

::!)=(”?;)[+[(’’zF)]+i!i!ii!ii’[!:]
11.0 + Discount Bale)

“Applicable to CePair ana discara ?GSE as required by the LOR case unaef consideration.

10.3.2.1.1 Peculiar Support Equipment Cost Equation for the Discard Cases.
Discard or verification PSE may be used at the item level to check and test an
item’s failure.

●
3$10 ‘mtielher CV, oon+lhm, fl.4S, m PIMA sites wrauire s.pporl equipmemt IS dependent .pofl whe’e !ht higher assemoly is renaired.

. .The tyw o{ S.WOCI eQuiornmN remuus, lull a: backup. al the PIMA and OCPQ1 sites is deoenflc.t 0. the LOR case and wk.
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TASK 101 (Continued)

NO RESOURCES ‘
ASS!GN NAS

VERIFICATION

Al ?IMA
RESOURCES

TO PIMA

DEMAND AT P!MA

YES

ASSIGN PIMA
VERIFICATION
RESOUi3CES

TO PIMA

1

b

l-l
ASSIGNNAS

REPAIR
RESOURCES

To pIMA

FIGURE 3. Criteria for full or hack-up’resources at PIMA sites.
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MIL-STD- 1390C(NAVY)

TASK 101 - Figure 3 (Continued)

Description of the Criteria for Full or Back-up Resources at PINA Sites

The LOX analytical techniques allow one or two types of support resources
(support equipment, personnel, and documentation requirements, support
equipment and repair work space) to be used at PIMA repair facilities. The

mode of operation of a PIMA to support the item under analysis depends upon
the LOR code assignment of the item. A PIMA services repairable generated at

the PIi’Adue to its local operating aircraft as well as those foryarded to it
from other operating sites. Full PIMA resources are always provided for items
which are coded PIMA repair, or for higher level assemblies coded PIMA repair;
the resource determination for other items depends on the workload experienced
at the PIMA. If the workload does.noc exceed a specified percentage of the
locally generated workload the PIMA operates under a reduced mode and back-up
NAS resources are provided. If the workload exceeds the specified percentage
the PIILAoperates under a full mode and full PINA resources are required. The

decision criteria used for the determination of full or back-up repair and
verification resources for PIMA facilities as a function of the LOR code
assignment are given in Figure 3.
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TASK 101 (Continued)

ASSIGN8ACK.

DEMANO AT DEPOT
UP WRIFICATION

RESOURCES “’
TO DEPOT

ASSIGN Of POT
VERIFICATION
RESOURCES
TO OEPO1

YES

YES

f

ASSIGN DEPOT ASSIGN 8ACK.
REPAIR YES UP REPAIR

RESOURCES RESOURCES
TO OEPOT TO DEPOT

‘OECISION CRITERIA ARC DEFINED ON PAGE 52.

●

FIGURE 4. Criteria for full or back-up resources ac depot sites.
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MIL-STD- 1390C(NAVY)

TASK 101 - Figure 4 (Continued)

Description of the Criteria for Full or Back-up Resources at a Depot Site

The LOR analytical techniques allow one or two types of support resources
to be used at depot repair facilities. The mode of operation of a depot to

support the item under analysis depends an the LOR code assignment of the
item. A depot services repairable forwarded to it from other repair sites.
Full depot resources are always provided fOr.items which are coded depot
repair, or for higher level assemblies coded depot repair; the resources
determination for other items depends on the workload experienced at the
depot. If the.workload does not exceed a specified percentage then the depot

operates under a limited mode and back-up depot reso”ries are required. If
the workload exceeds the specified percentage the depot operates under a full
mode and full depot resources are provided. The decision criteria for the
determination of full or back-up repair and verification resources at.depot
facilities as a function of the LOR code assignment are given in.Figure 4.
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MIL-STD-1390C(NAVY)

TASK 101 (Continued) ~~~

10.3.2.1.2 Peculiar Support Equipment Cost Equation for the Repair
Intermediate Cases. Repair PSE at intermediate repair facilities can verify
the item failure and fault isolate to the next lower assembly. The repair
PSE is more complex. than its discard counterpart and the complexity is
reflected in different costs for the required PSE. The .issignment of the PSE
cost as allocatable fnon-allocatable and the resource tvue determination are
the same as that for discard.

..

Item PSE

()

cost for

Intmmedialt =

Repair

Yhe tietermlndion 0! lull or bxk.up resources is baseti on me criteria of Figurm 3 and 4.

10.3.2.1.3 Peculiar Support Equipment Cost Equation for the Repair PINA .0
Cases. For the repair PIMA cases, support equipment for fault verification
may be required at the operational site .if the higher assembly was repaired

The assignment’of the PSE cost.as allocatable/non-allocatable is thethere.
same as that for tbe discard and repair intermediate cases.

Hem PSE t

()

cost 10[

PIMA =

R,Palr

●
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● TASK 101 (Continued)

10.3.2.1.4 Peculiar Support Equipment Cost Equation for the Repair Depot
Cases. For the repair depot cases , support equipment for fault verification

-e required at the operational site or PIMA if the higher assembly was
repaired there. The assignment of the PSE as allocatable/non-allocatable is
the same as that for the discard, repair intermediate, and repair PIMA cases.

()
Imm PSE t

Cost for

owl =

%pai,

[

Unit and Suppml

Cost per Discard

PSE d PIMA

10 verily

Item Failure

.The km . 0 [Nthehigherassembly is 00! repaired at the site. as applicable 10 lht LOR case u.dermmideration,

●
10.3.3 “Space Cost. For each case, total space cost is the summation of three
separate costs: cost of inventory storage space, cost of support equipment
space, and cost of repair work space.

10.3.3.1 Inventorv Storage Space Cost. This is the cost of inventory storage

space,associated with the discard inventory; attrition, rotatable pool , and
system stock quantities.

10.3.3.1.1 Inventorv Storage Space Cost Equation for the Discard Cases. For
carrier based aircraft, the storage quantity is adjusted co account for the
fact that failures occur only during the carrier’s deployments . This
adjustment is carried out through division by the carrier.deplO~ent factor.

(
Inventory Reserved t

)forlhe Req.iced . ,M,
nays,1 stock a!

(
Annual Invenfory t Rtq”lr,d 0,”s

Ouanlily Ior Discard)( )]01 S!ock #

al m,“’” She m, v,. Sile
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TASK 101 (Continued)

10.3.3.1.2 Inventory Space Cost Equation for the Repair Cases.

10.3.3.2 Support Equipment Space Cost.

10.3.3.2.1 Support Equipment Space Cost Equation. This is the cost of PSE
space allocated to an item or a group of items. It is determined ss a
function of the number of required PSE, the PSE deck space, and the cost of
space at the facility. The deck space includes both the space occupied by the ●
PSE and the working space necessary to operate the equipment. The assignment
of the space cost to an item or group of items and the determination of type
of resource are the same as that for support .sq”ipment. Within the following
equations,. the word item refers to an item that has PSE specifically designed
for it or to the group of items that have PSE designed for the group.

I +
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● TASK 101 (Continued)

10.3.3.3 Repair ~JOrkSpace COst.

10.3.3 .3.1 Repair Work Space Cost Equation. Repair work space is defined as

that space dedicated solely for maint.~na.nceactions of an item or group of
items exclusive of the support equipment space. The assignment of the space

cost as allocatable /non-allocatable and detenination of type of resource is
the same as that for support equipment. The word item, within the following

equations, refers to the item or the items in a group that uniquely have the
space set aside for maintenance actiOns.

10.3.3.4 Total Space Cost Eauation. The total space cost is the summation of

the inventory, support equipment, and repair work space costs.

57

Downloaded from http://www.everyspec.com



I

FfIL-STD-1390C(NA~)

TASK 101 (Continued)

10.3.4 Labor Cost Equations. These express the labor costs incurred for

discard and repair actions.

10.3..4.1 Labor Cost for the Discard Cases.’

●

I
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● TASK 101 (Continued).

10.3.4.2 Labor Cost Equation fOr the Repair Intermediate Cases.
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MIL-STD-1390C(NAVT)

TASK “101’(C6ntinued)

10.3.4.3, Labor Cost Equation for the ‘Repair PIMA CaseS. TWO labor ~o~t
equations are presented. One is applicable if the higher assembly is repaired
at intermediate level; the other is applicable if the hi”gherassembly is
repaired at PIMA level.

10.3.4.3.1 Labor Cost Equation for the-Repair PINA Case if Higher A~~embly is
Coded Intermediate Repair.

( )
AnnualNumb,,t
‘dR,al Failures

+ i RCm,,e,a,,,,
..1 * NAs s,, *
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TASK 101 (Continued)

M,,,,

w = m inder ,lemenf de,o!ing the WI. “0”.PIMA NAS.

Y = an Index element dtmti”g the “I. PIMA HAS.
x = me number 01 nomPIMA NAS,S.

I . me numberd pIMA NA5s.

10.3~4.3.2 Labor Cost Equation for the Repair PIMA Case if Higher Assembly is
Coded PIMA Repair.

61

Downloaded from http://www.everyspec.com



MIL-STD-1390C (NAVY)

TASK 101 (Continued)

I

10.3.4.4 Labor cost Equation for the Repair Depc,t ca~e~. Three ~abor ~o~t
equations are presented, one .&achfor the next higher asaembly repaired at
intermediate, PINA or depot level.

10.3.4.4.1 Labor Cost Equation for the Repair Depot Case if Higher Assembly
is Coded Intermediate Repair.

1()Nwnal
Oisco””!

Factor
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TASK 101 (Continued)

10.3.4.4.2 Labor Cost Equation for the Repair Depot Case if Higher Assembly

is Coded PIMA Repair.

,[l.o+([;:m;v)[lo-(iii::h)]](=!)
1

10.3.4.4.3 Labor Cost Equation for the Repair Depot Case if Higher Assembly
is Coded Depot Repair.
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TASK 101 (Continued)

10.3.5 Training Cost Equation.

.Full of backup resources based m the criteria 01 figures 3 and 4,

10.3.5.1 Training Cost Equation for.the Intermediate Repair Cases. For the
intermediate repair case, a repair training cost is incurred for each
operational site; for the PIMA and depot repair facilities either full or
back-up resources are required based on the criteria of Figures 3 and 4.

‘o
10.3.5.2 Training Cost Equation for the PIMA Repair Cases . For the PINA
repair cases, a repair training cost is incurred for each PIMA and depot
facility; discard training cost is I“c”rred for each INA site if the higher
assembly is repaired at the Ili4site.

10.3.5.3 Training Cost Equation for the Depot Repair Cases . For the Depot
repair cases, repair training costs are incurred for the depot facilities and
discard training costs are incurred for the sites other than the depots which
repair the higher assembly.

10.3.5.4 Training Cost Equation for the Discard Cases. For the discard
cases , discard training costs are incurred for the sites which repair the
higher assembly. The PIMA and depot sites are subject to the criteria of
Figures 3 and 4.

10.3.6 Documentation Cost Equation. A cost value is predetermined for the
case under consideration. Documentation includes the following elements: the
drawings and specifications which make up the avionic system technical manual;
the LSA (Logistic Support Analysis) preparation; and support equipment

requirement sheets, lists, software, etc. The determination of applicable
costs is the same as that for training.
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● TASK 101 (Continued)

10.4 Combination of Cost Elements. The costs element equations are combined
for each item for the alternative under consideration. The cost of an LOR
alternative for an equipment is the summation of the costs associated with the
items in the equipment. For an avionic equipment different alternatives may
be recommended for the different items; the higher assembly, however, must
always be assigned to the same case when evaluating all the next lower
assemblies contained in it. When making individual recommendations for a

group of items which have non-allocatable costs associated with them,
redundant costing must be compensated for. If part of the group,requires

verification at a site and the remainder requires repair at the same site, the
verification cost is deleted since it is assumed that the capability to verify
is acquired with the capability to repair. Similarly, back-up costs at a site
are ignored if full repair. capability is “collocated with “it.

10.5 Table of Data Elements. Table III contains the various LOR data
eleme”nts, the LSA interface, the associated units required and the data
element sources as input to the LOR model for Naval Air .Systems Command
equipments.
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TASK 101 (Continued)

TABLE III. Naval Air Systems Command LOR data elements.

Input
Data Element. unit

Format LSA Data
Requl.ed source

1 Next Higher Assembly
NRA Yes system
SRA

contractor
Yes WTW. Cent r.ctor

SSR.4 Yes SRA Cent ractor

L PredictedNTBF:
WRA Yes Hours contract.,
SRA Yes Hours Contracc.r
SSM Yes Hours contractor

Y DegradationFactor Fractlcm Navy

1 PartNo. \,,,s PIN COmraccOr

N.ar,enclature Yes Name Contractor

1 IdenticalItem perSystem:
!JaA Yes Wr#.s Collct.ctor
SW Yes SR4S contract.,
SSRA Y., SRA, contract.,

L Co$cperItem:
km Ye, Dollars contractor
SRA Yes Dollar, Co”,r.ctor
Sswl Yes Dollars contractor

L Iteml,%i~ht,
WR.4 Yes Founds
SRA

contractor
Yes Pound.

SSR4
contractor

Yes Pound, Contractor

L Itemvolume,
L%A Yes Fc; contractor
SRA 1’.. Ft3 Co”craccor
SSR.4 Yes Ft contractor

L BCMRaceat lMA:
WsA Fr.ction
SW

contractor
Fraction contractor

SSFL4 Fraction Contra, cor

L BCM Race ,, PINA:
WRA Fraction C.antr actor
SRA Fractfon
SSF”4

contractor
Fraction contractor

s Number of Aircraft per Type,

Cv Alrcr. fc/ Navy

NAS
~YP.lsitc
Aircr.fc/ Navy

PIMA
Typelsite
Afrcrafc Navy
Type/Site
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TASK 101 (Continued)

,TABLE III. Naval Air Systems Command LOR data elements. (Continued)

Input Unit Data ~
Data Elemncs LSA

Format Required source

s Flight Hour Per Month
Cv Yes Hrs/Month/ Navy

Aircraft Type/
Site

?Ws Yes llr,/Month/ Navy

Aircraft ‘Cype/
Site

?lMA Yes HrslMmth/ Navy

Aircraft ‘cywl
sic,

s .Air. raft Type Deployment Factor:
Cv Fraction Navy

NAS Fraction t+lvy

PI)L”, Fraction Navy

s Xumber of Aircraft Operational Sites:

Cv m. Navy

i:As NASs !:avy

? 1!!4. PI14AS

s

Navy

!:utnbcr of Repair Facilici.=s:
Cv Cvs Navy

!:AS I+’is s wavy

P 114J, P lMAS Navy

Depot Da@S Navy

Ylz RCT for Repair:
Intermediate Repair

(Cv-cv) Yes Days Navy

(NAS-NAS) Yes Days K.vy

P1i-w Repair

(CV-PIMA) Yes Days k!.vy

(NAS-PIMA) Yes Day, Navy

(PIMA-PIMA) Yes Days Navy

(CV-PIUA-D,?Pot) Kc, Days Navy

(NAs-PIW-D.pOC) Y.?, Days May

Dep., RePafr
(CV-Depot) Yes Days Navy
(SAS-D.P.C) Yes Days Navy

(PIM-D,Po,) Ye, Days :

s ?0S AC Incermed iam 17cpairFacility:
Cv Day. Navy
NAs Day. Navy
Plm\ Days Navy
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TASK 101 (Continued)

TABLE III. Naval Air Systems Command LOR data elements. (Continued)

Input
Data Elements unit

Format LSA Zlara
Required source

Y F.DSforDiscard
Cv
NAS

Days Navy

F’nw
Days Navy
Day. Navy

z ItemRepairWorkSpace:
Cv
*LB

$+itc Navy
$lFt21Site Navy

Depot SIFtlSite Navy

z Inverm.aryStorageCost
Cv

*LB
$lFc~ /Site Navy

Depot
$lFc3fSite N8vy
SIFC lSite Navy

Labor Rot, ,

U DoUarslHo.r
*LB

Navy
Dollars lHo.r Navy

Depot DollarslHo., Navy

L tep. ir Hacerial Rate:
lMA Fraction
P 1)’((

contractor
Fraction Co., ractor

Depot Fraction Co.tractor

L scrap Rate ac lMA,
Lm Fraction
SSA

Contractor
Fraction

SSRA
contractor

Fraction contractor

L Scrap %ece at Pr.w.:
URA Fracc ion contractor
SRA F,act ion C.nt, actor
SSF.A Fraction contractor

1. Scrap Rat, at Dcpot,
WRA Fraction
SRA

Collcra. tor
Fract ion contractor

SSRA Fraccion C.ntraccor

L OPe.~tl~g H.... to FlightHourRate,
wlw. Yes Fraction
SRA

Navy
Y.. Fraction

SSRA
Navy

Yes Fraction Navy

L FalseRemovalRate:
w Yes Fraction contractor
SRA Yes Fraction Contr..tor
SSRA Yes Fraction contractor

*LB accounts forNASandPIMAsitesIf thevalueof theapplicabledata elem.. t is identical for
che Site ty~as.
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TASK 101 (Continued)

TABLE III. Naval Air Systems Command LOR data elements. (Continued)

hp. c unit Data

Format
Data Elements LSA

Required source

L Fake Removal Detection Rate:
!4s4, Yes Fract ion Contractor

sSA Yes Fract f.. Cmcractc.r
SSM Yes Fraction contractor

L Rate of BCM 1,..s forvarded co PIMA Fract ion Navy

T Direct ttaintenanm Man-H.. rs for Repair:
(WTw)

rx Yes Hour. Cmtractm

NM Yes Hours Cmmactoz

P 1M4 Ye, Hours Contractor

Depot Yes Hours contractor

(SRA)

c\J Yes Hour, Contractor
NM Yes Hours Contractor
F X?CL4 Ye. Hours contractor

D,POC Yes Hours contractor

(SSRA)

Cv Yes Hour. Contractor

5/s Y.. Hours contractor
P1W4 Yes Hours Co”cractor
Depot Y.. Hours contractor

T Direct llain:. n..c. Man-Hours for Verify Hours contrac t.,

(Opzions Idcnc ical to Han-hour. for Repai.)

s Tra.spore.cion 3ate:
114A-PIMA Dollars lPound Navy

lW-Depot Dollars/Pound Navy

PIMA-Dep. c Dollars lP..nd N.vy

Re,upply-CV D.llars/Found Navy

Re,upply-NAS Dollars /F’.und Navy

Res.pply -PIMA Dollars /P.aund Navy

ResuPply-DeP. t Dollars lPound Navy

T Unit Cost of Repair PSE:
Cv D.llars/PSE Cent race.r
NAS Doll. rs/PSE Contra.t.r

P lMA DollarsiPSE Contractor
Depoc Doll.rsfPSE Contractor

T unitcostofVerifyPSE DollarslPSE contractor
(Option. Identicalc.RepairPSE)

T Number of Verify/Repair PSE:

Cv Yes PSE Contract.r
NAS Yes PS E contractor
P 1)*LA Ye, PSE C.”tr.ccor
D, F,. Ic Yes PS E contractor

T SE D.velopme”c cost Y., Dollars CO”,. *.,.,

T SE Training Hardware Co. c Dollars contractor
Cv
MS
P lNA
Depot
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TASK 101 (Continued)

TABLE III. Naval Air Systems Command LOR data elements. (Continued)

Input UnitData Elements
Form.c ISA

Dar,
Required source

T .Sp... Rewired f., Repair pSE:
Cv Yes F+PSE C.antractor
NAS Yes Ft2/PSE C.ntraccor
PIHA Yes Fc2/PSE Concraccor
Depot Yes Ft /PSE Cmtraccor

T SP..e Rewired for verify pSE Yes Yt 2/Pss Cc.lmracc.or
(Option. Idencfcal to Repair PSE)

T Additional Work Space Cost Ft2 Cmltracmr

T Documentation Cost:
IMA Dollar. C.”cracmr
PIf44 Dollars Contractor
DePot Dollars Contractor

M Number of Uen Trained:
Cv Me”
NAE

Navy
Men

PIMA
Navy

Men Navy
DePot tin Navy

M Training Cost:

Cv Y. s small Navy/C. r.tractc.r
llAS Yes $IM.. Nwy/Cmt, actor
P lMA Yes $lHan Navy/Cmt.act.r
Depot Yes $/Man ~ N.wy/Contr.actor

%

M Personnel Attrltim Rare,

Naval FractiorJYe.r Navy
Cfvilia” Fractior,lYear N,w

L Number of New Items Entered in NSN System Units. ~~ c.anmacwr

Y. Item Entry .Cost Dollars/NSN Navy

Y, Item Recenrio” cost Dollars/NSN/ ~ Navy

Year

I Field supply Ad.ninistraticm Cost D.11.rs/NSN/ Navy

Sttel Year

Y Packaging and Handling Race DollarslFt3 Navy

Y Life Cycle Years Navy

Y Proc. reamnt Lead Time !heks Co.tl-actor

Y Safety Level Weeks Navy

Y Discount Rice Fractior, Navy

T SE Support Factor (first year). Pratt iolllY ear Cmtractc.r

‘2 SS Support Factor (succeedi.p, year) Fractior.lYear contra. t 0,
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TASK 102

LOR Analytical Techniques for
Naval Air Systems Command Gas Turbine Engines

10. SCOPE .

10.1 Purpose. The Gas Turbine Engine Level of Repair (GTE-LOR) analytic

techniques were developed to provide a means of examining all feasible repair
alternatives for gas turbine engines within the constraints of existing Navy
maintenance policies. The objective of the techniques is to determine the

most economical maintenance concepts and plans for gas turbine engines.

10,.2 General. The analyses performed incorporate several factors when

establishing feasible repair alternatives. These include: (1) the inherent
failure and repair characteristics of an item; (2) the indenture level or
parts breakdovm for discard, remove and replace, and repair actions; and,
(3) the minimum maintenance level capable of performing these actions. The
economic analytic techniques then allocate the repair alternatives costs in
five major categories: (1) inventory which includes inventory administration;
rotatable pool, attrition, and system stock inventories; repair materials;
scrap material; and transportation; (2) support equipment which includes’
hardware cost and support of the hardware;. (3) support required by inventory,
repair work, and support equipment; (4) labor and training; (5) documentation.

10.2.1 Classification of Gas Turbine Engine into Indenture Levels. The basic

“o

gas turbine engine can be classified into five discrete indenture levels: the
engine, EM (Engine Module) , SEM (Sub-Engine Module), SSEM (Sub-Sub-Engine
Module), and SSSEM (Sub-Sub-Sub-Engine Module).

10.2.1.1 Engine. The engine is the end article functional subsystem composed
of EM’s, SEM’S, SSEX’S, and SSSEM’S.

10.2.1.2 Engine Module. An EM is a unit of the engine with the compressor,
combustion section, and turbine sections as examples. Certain engines might
also have fans as in the case of a turbo-fan engine and more than one turbine
such as a low and high pressure turbine. These items are also considered
EM’s. All engines contain accessories necessary to the operation of the
engine. Included in the accessories are fuel pumps, fuel controls, hydraulic
pumps, generators, starters, and lubrication pumps. All accessories are
classified as EM’s.

10.2.1.3 Sub-Engine Module. The SEM is an assembly of the EM. Included in

this group are compressor rotors and stators and turbine rotors and stators,
turbine transition assemblies, etc.

10.2.1.4 Sub-Sub-Engine Module. The S5EM is a sub-assembly of the EM.
SSEM’S ar.4items such.as fan. compressor, and turbine blades, compressor rotor
discs, combustion chamber liners, etc.

●
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TASK 102 (Continued)

10.2.1.5 Sub-Sub-Sub-Engine Module. The’SSSEM iS asub-sub-assembly of the
EM.

10.2.2 Maintenance Assignments.

10.2.2.1 Repair Definition. For the purposes. of these analyses, the repair

of an item is defined as the removal and replacement of a failed lower inden-
ture assembly to include fault verification, fault isolation, and replacement
of the failed lower assembly and test.

10.2.2.2 Discard Definition. Failures removed from a higher assembly are
discarded at sites of a designated maintenance capability. Discard includes
any required fault verification or demilitarization actions.

10.2.2.3 Three Degrees of Intermediate Maintenance. The intermediate mainte-
nance level is divided into three uniaue levels of reDair Capability: first

degree, second degree, and third degree. The engine LOR analytic techniques
may show that certain remove and replace, repair, and discard functions
presently assigned a specific degree of failure classification may be per-
formed more economically if assigned a different degree of failure clasaifica-

1 tion.

!

10.2.2.3.1 First Degree Intermediate Maintenance. . First degree maintenance
is the repair of gas turbine engines to a depth which includes and goes beyond
that repair authorized for second and third degree MA’s (Intermediate Mainte-
nance ‘Activities), but not” to the extent required to perform overhaul. First o

degree repair is also CER (Complete Engine Repair), which includes cOmPressOr
rotor replacement or disassembly to the extent that the compressor rotor .
assembly can be removed: Activities specifically designated as first degree
repair sites will be outfitted to accomplish CER as well as lesser degree of
repair including incorporation of all technical directives (changes or
bulletins) below the depot level of maintenance.

10.2.2.3.2 Second Degree Intermediate Maintenance. Second degree maintenance
is the repair ofa damaged or non-operating engine, its accessories or
components to an acceptable operating condition. Repair by designated IMA’s
includes the repair and replacement of turbine rotors and combustion sections,
including afterburners. Also authorized are the replacement of externally
damaged, deteriorated or time limited components, gearboxes or accessories,
and conducting engine calendar or equivalent inspections. In addition, minor
repair to the compressor sectiorf is authorized. In the case of turbo-shaft
engines the repair or replacement of reduction gearboxes and torque shafta
which are considered repairable within the limits of the approved intermediate
maintenance handbooks shall be done by second degree IMA’s. Activities
authorized to perform second degree repair will also have third degree repair
capability.
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TASK 102 (Continued)

10.2.2.3.3 Third Degree Intermediate Maintenance. Third degree maintenance
is the repair of a damaged, or non-operating engine, its accessories or
components to an acceptable operating condition as cited in second degree
repair.. However, certain functions that require high maintenance manhours and

are of low incident rate will be deleted from third degree repair responsibil-
ities.
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TASK 102 (Continued)

SITE

[

SITE SITE
1 2 3

1

1

SITE
4

uOEPOT

FIGURE 1. Site configuration.
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TASK 102 (Continued)

ENGINE E

I a“

EM AA

r---i
sEM AAA AA8

a r--l
SSEM AA8A AABB

B8

BBA BBB BBC

I
EMBA BBBB

cc

d---+
SSSEM BEIBBA BBBBB

“DEFINITIONOFNUMBEREDITEMS
ANDAGENERALDESCRIPTION
ONTHEBREAKOOWNARE
GWENONPAGE

FIGURE 2. Engine breakdown.
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TASK 102 (Continued)

:1OWESTAssmw
IS AN ENGINE MODULE “

N 0

!-7
N !&x N :&-x

!

i

o L, L, L

ILOR, CODE ASSIGNMENTI IREL.ATIONSHIPSI
L,x L,

N .REMOVAL NOT REQUIRED
0 = ORG.4NIZATIONAL
1, = 3n0 DEGREE
,12 = 2“90EGREE
1, = ,lS1 oEGREE
D = :DEPOT
X = DISC.4R0 ITEM AT LEFT
L, = 0.1,, 2#,.’D

FIGURE 3. Maintenance alternatives for lowest
assembly engine modules.
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TASK 102 (Continued)

LOWESTASSEMBLY
ISA SIJB.ENGINEMOOULE

I
ENGINE N o

SEM N o—x LFX N L,—X N L,rX

II ;11111
o L, L, L, L, L, L9 t,L

(LORCOOEASSIGNhlENTS)

N = REMOVALNOTREOUIREO
O = ORGANIZATIONAL
1,= 3“DDEGREE
I,= 2“0OEGtlEE
1,= lslOEGREE
O = OEPOT
X = OISCAROITEMATLEFT
L,= O.1,,1,,I,.O

(RELATIONSHIPSI

L,zL3 L9zL8
L,zL6 L,12L,0zL9

FIGURE 4. Maintenance alternatives for lowest
assembly sub-en~ine modules.
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TASK 102 (Continued)

Description of LOR Code Assignment Procedure for
Selecting Maintenance Alternatives

The repair actions listed in the maintenance alternatives given in Figures
3 through 7 refer only to those assemblies for which there are no lower
indenture parts under consideration in these analyses. These assemblies are
designated lowest assemblies. For instance, in Figure 2, CC, BBC, and BBBBA
are all lowest assemblies. For all other items , repair consists of the
removal and replacement of a lower assembly.

Every failure is assumed to be caused by the failure of a lowest assembly.
The trees in Figures 3 through 7 give all possible maintenance alternatives

generated by the failure of a lowest assembly. The branches of the tree are
translated in the analyses to a maintenance allocation vector for each lowest
assembly. The vector has six positions. The first five positions indicate
whether removal of the “item in that node of the engine breakdown tree is
required so that the action indicated in the sixth position can be performed.
If removal is not required the position is filled with an N, otherwise it is
filled with the maintenance level authorized to perform the removal and
replacement. If the breakdown does not go to the fifth level, all positions
not needed are filled with 99’s. If the sixth position is positive, the
lowest assembly will be repaired at any site which is of this authorized level
or greater. If the sixth position is negative, the last item given in the

●
vectGr as being removed and replaced will be discarded at sites of the
indicated level of maintenarice.

There are found in both the trees given in the figures and in the mainte-
nance allocation vecrors described above. The first action that appears in a
branch of the tree or in the vector must occur at the organizational site.
Second, the naintena”ce level chosen to perform an action must be at least as
capable as the level chosen for the previous action. In the figures this
requirement is given as a listing of relationships.

As an example:

Engine=E, EM=AA, SEM=AAB, SSEM=MBA

Maintenance Allocation E E!4 SEM SSEM SSSEM R/D
Vector for MBA o 13 N ~p 99 D

---- ---- —..- ---- ---- ----

The above maintenance allocation vector indicates that removal of the engine
at the O = organizational level is required. The EM must also be removed and
the 13 = third degree intermediate level is authorized. The SEM need not be
removed , but the SSEM is removed and the authorized level is 12 = second
degree intermediate level. The 99 i“ the SSSE14position indicates that AABA
the SSEM is the lowest assembly on this Ixanch of the engine breakdown. The
positive D in the sixth position indicates that the SSEM is repaired at the
O = depot level.
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TASK .102 (Continued)

Maintenance Allocation E EM SEM SSEM ) SSSEM R/D
Vector for AABA o 13 N 98 99 D

---- ---- ---- ---- ---- ----

All positions are the same except for the SSEM. Its position is now filled
with a 98 which indicates that its repair does not require its removal from
the engine module.

Maintenance Allocation E EM Sill SSEM SSSEM R/D
Vector for AABA o 13 12 N 99 -12

---- ---- ---- ---- ---- ----

The failure of the SSEM = AABA is corrected by removing the engine at the
organizational level. The EM at a third degree or greater site, the removal
of the SEM at a second degree or greater site, and the discard of the SEM at
that site.
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TASK 102 (Continued)

10.2.3 LOR Technique Assumptions.

10.2.3.1 Logistic Support Costs. The technique considers the logistic

support cost associated with the cost elements and does not consider research
and development, or production costs.

10.2.3.2 Site Configuration. Each site under consideration in the analyses

is assigned to a site of higher capability to form a site by maintenance
capability tree as in Figure 1.

10.2.3.3 LOR Beyond Capability of Maintenance Actions. Gas turbine engine
failures and the resulting actions occur aboard CV’S (Aircraft Carriers) . at
NAS’s (Naval Air Stations) , and at MCAS’s (Marine Corps Air Stations) . Each
cv, NAS, and MCAS is assigned a specific degree IMA. If a repair cannot be
performed at a particular site, the entire engine or a unit, assembly,
subassembly, or a sub-subassembly (EM, SEM, SSEM, or SSSF.Mrespectively) of

that engine is sent to the site designated in the site configuration as being
authorized to perform the repair. It is not assumed that a site performs all

authorized repairs. A rate for each item and designated maintenance level is
given as input to account for Beyond Capability of Maintenance (BCM) Action
Taken Codes 2 to 8.

10.2:3.4 Maintenance Alternatives . An equipment breakdown and p“ossible

o

maintenance alternatives are given in Figures 2 through 7.

10.~.4 Ba$ic paramete=~.

10.2.4.1 Discount Rates. The discount rate accounts for the time value of
money and determines the actual present value of a cost element. Costs within

each cost element are calculated on a yearly basis and adjusted by using the

aPPrOp~iate discount rate.

10.2.4.2 Failure Rates . Each lowest assembly is assigned two values
essential to determining the failure race of the item. They are the failure
category, and the inherent repair characteristics.

10.2.4.2.1 Failure Category. There are three failure categories and they
indicate how the failure or impending failure of a part is to be handled.

10.2.4.2.1.1 Category I. Category I items are removed and replaced immedi-
ately up’onfailure.

10.2.f$.2.l.2 Categorv II. Category II items are removed and replaced only at
predesignated intervals. The failure does not degrade the performance to a
degree that immediate action is “ceded to preserve mission readiness, for
irstance, the item may be one item in a red””dant set.

10.2.6.2.1.3 Category 111. Category III items are mission critical and
cannot be allowed to fail. The items are inspected at predesignated intervals
and arc removed when in a degraded state.
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TASK 102 (Continued)

10.2.4.2.2 .Inherent Repair Characteristics. There are three inherent repair
classifications.

10.2.&.2.2.1 Class A. Class A items are consumables.

10.2.’4.2.2.2 class B. Class B items are repaired to a pre-failure condition,
that is, upon -items in Class B will have the same hazard rate as
identical items of the same age which have not undergone repair.

10.2.4.2.2.3 ClaSS C. Class C items are repaired to a zero-time condition,
that is, upon repair the Class C item will have the same hazard rate as new
items.

10.2.4.3 Failure Rates for Lowest Assemblies. Failure rates as a function of
operating hours are calculated using the assumption that the assembly’s
failure distribution is Weibull. The technique uses the assembly’s Weibull

shape parameter, its mean time between failure, the failure category, and the
inherent repair class to generate the function.

10.2.4.4 Ann”al Failures of the
.th

Lowest Assembly at the i
th

User Site.

10.2,4.4.1 ~n”aI th
Lowest Assembly Operating Hours at the ith User Site.

,,,,,,.j,=(:~;;;;) (::;[;:;:,) (’;:;:) (%;~;;:) (;”:) ●

10.2.4.4.2 Annual Failure of a
.th

Lowest Assembly in its kch Year of

Operation at the i
th

User Site. The analytical technique establishes the

array B (f.,j ,k) by determining the age in operating hours of the j
th

lowest

th
assembly in its k year of operation at the ith user site.

th10.2.4.4.3 Number of j,.
th

Lowest Assemblies Entering Service at the i user

Site During the kth Year of the Engine Lifecycle.

‘(

No.01Engines Placed in Service

)(

No. 01 Iknl!cal

A(i,i,kl = at the P“ Uscf Silt Ouring Ihe in Lowes! Assemblies

km Year 01 the Engine Lilecycle per Engine )
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TASK 102 (Continued)

10.2.4.4.4 Number of Failures of
th thLowest Assemblies at the i User Site

th
in the n Year of the EnEine Lifecycle.

“

[

W.i.,)= ~ (NiiJl)(M1.i.,-k+ll)]
k=l

[

No. ofinLowest Assemblies

=~ ( )(

Annual Failures 01 itn Lowes!

Entering Service In Year k Assemblies Ouring 1!s ink),” Year

al the it” User Site of Operation al the im User Sile )]

10.2.4.5 Annual Removals of an Item. The annual number of removals of an
item is ge=erated by real failures to lowest assemblies. The value calculated

cakes into consideration false removals and scrap rates for higher assemblies
removed. The calculation is done lowest assembly by lowest assembly and for
each lowest assembly’s failures, removals are calculated recursively down the
engine tree from the engine to the lowest assembly.

10.2.4.5.1 The Number of Removals of Failed Item a in Year k at the Site s

th th
Generated by the Failure of the Lowest Assemblv at the i User Site. If

a is the engine or the first item removed, then

Tlak.sl.il . D(i,i,nI

(

NO, of Ilem a- Awaiting nes!oration

,1s, T(a, k,s.t,il .

a’:::::;:’” ) [-(’i;::;:;!)]
Failures olthe P Lowest Assembly

where a- {$ the higher assembly from which a (Sremoved.

10.2.4.5.2 Annual Removals of Item a in Year k at Site s Generated by the

Failure of the
th

Lowest Assembly
th

at the i User Site. .

R[a,k,s,i,il is me !o!al number 0! removals

10.2.4.5.3 Disposition of Removed Item a. For item a there are two possi-
bilities , restoration to ready for issue status and discard.
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TASK”-102 (Continued) ●
10.2.4.5.3.1 Number of Item a Discards Generated at Site s in the k

th
Year

Due to Failure of the
th

Lowest Assembly at the i
th

User Site. If the

maintenance option for disposition of item a due to failures of the j
th

lowest

assembly is discard the value is equal to the number of removals.

O$(a,k,$,l,i] = R@k,s,l,il

10.2.4.5.3.2 Number of Item a at Site s Awaiting Restoration to Ready for

Issue Status in the k
th

Year Due to Failures of
th Lowest Assembly at the i

th

User Site. If the maintenance option for disposition of item a due to

failures of the j
th

lowest assembly is restoration of to ready for issue
status, the number of removals must be adjusted to account for scrappage, and
then for items found to be beyond capability of maintenance.

{ [WV;)]+(No. cd Item aSent tositesFrom Lower

RS@,k,s,i,i) = R(a,k.s,i,il SileS Oue 10 Failures 01 the f“ Lowest

)} [

, _ 1 Beyond Capability o! Maintenance

Assembly in Year k al the it” user Site
\ Rat810rltemaatSi!es )]

If a is not a lowest assembly, restoration to ready for issue status involves

th
removal and replacement of lower”assemblies, if a is the J lowest assembly ●
RS(a,k,s, i,j) is the number of repairs of the j

th
lowest assembly at site s.

10.2.4.5.3.3 Number of,Item a at Site s Scrapped in Year k Due to Failures of

the .th
Lowest Assembly at the i

th
User Site.

S[a,k,s.i,il = Rla.ks.l,il [l.(~;fi:)]

tO.2.4.5.4 Number of Removals of Item a at Site s i“ ‘Year k.

22
RT@k,sl . Usef Lowesl R(a,k;s,l.il

Site Assembly
Ii

Wht,e Rla.k.s.i.ip will be lero if the P“ user site does .01 ship 10

,*i!es, mdil j is not a era tower assembly ola.
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● TASK 102 (Continued)

10.2.4.5.5 Number of.Item a at Site s to be Discarded in Year k.

Z2
DSTla,k.s) = UsCr Lowest DS(a.k.sS.11

silt Assembly
i I

Whete Os[a,k,$,i.i] will be zero !1the I,n user site doe%not shiv to

si!es, and it j Is not a or a lower assembly of a.

10.2.4.5.6 Number of Item a at Site s Awaiting Restoration to Ready for Issue

Status in Year k.

X2
RSTia,k,sj = U$*r Low,sl RS{a.k.s.l.il

Si!e Assembly
, 1

Where RS(a.k,s,i,ll will be zero il the i,” user site does not Shio !0

sites. anti if i is no! a or a lower assembly 01 a.

10.2.4.5.7 Number of Item a at Site s to be Scrapped in Year k.

xx
W.W .Uw LOWCS~ SWS.M

S1?Assembly
Ii

whew S(a,k.s,i,il wilt be zero 11me i,n usec si!e does nO! ,~P 10

situs. and it I is .01 a or a Iuwtr asswnb!y ot a.

10.3 Cost Element Equations.

10.3.1 Inventory Costs.

10.3.1.1 Inventorv Administration Cost. Inventory administration cost is the

cost associated with entering an item into the supply system and retaining it
there over its lifccycle. The LOR analytical techniques treat the inventory
cost as proportional to the number of equipment peculiar items entered in the
NSN (National Stock Number) system. The cost is a function of three separate

costs: item entry, item retention, and field supply administration. Itcm

entry is a one-time cost per peculiar NSN incurred during the inventory

●
procurement process co establish a NSN for an item. Item retention is a
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I
TASK 102 (Continued)

recurring cost due to maintaining the item in the NSN system. Field Supply
Administration is a per site cost annually incurred for local management of.
the item.

I 10.3.1.1.1 Inventory Administration Cost for the Discard Cases. The admin-
istration cost incurred for discard of Iocai and system management of the
discarded item in the NSN system. The cost is calculated on a yearly basis
for each year of the lifecycle.

I
(JR2Ud)”=(N;H)+[(;~2ir) (Rii’&i’)]

I
wh,ce,

( ){NSNsystem ItemEntry Cmt II Year = 1

castPer =

Number Ilem Relenlio” Cost otherwise.

10.3.1.1“.2 Inventory Administration Cost .Equation for the Restoration /Reuair
Case. The administration cost incurred for repair is the cost of local

I management, entry, and retention of the repairable item and its peculiar
components or piece parts in the NSN system excluding those lower indenture

I
parts under analysis.
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TASK 102 (Continued)

10.3.1.2 Spares Inventory Cost Equations.

10.3.1.2.1 Inventory Quantity for Discard. The discard inventory quantity is

the number of spares required during the sYstem lifecYcle to accO~nt fOr
discard maintenance actions. The inventory quantity for each item to be

discarded is calculated on an annual basis for each site. Collocated sites
have their demands combined and aasigned to the site of lowest capability.

10.3.1.2.1.1 Annual Inventory Cost for Discard of an Item.

10.3.1.2.2 Repairable Inventory Quantity Equation. The repairable inventOrY

quantity consists of a rotatable pool quantity, attrition quantity. and a
system stock quantity.

10.3.L.2.2.l Rotatable Pool Quantity Equation. The rotatable pool is stocked

at the sites where aircraft operate to allow immediate replacement of items
repaired at the site. A rotatable pool quantity is determined for each
operational site in accordance with Figure 8. The rule works On the raw Or

non-integerized pool quantities.

(
Raw Rotatable Pool

RRP[a,k.il = Ouan!ity 01 the at.

Ilem In !he ksb‘fear )

.=J ~~(:::][Rsia.k,l.l,jl+RS(a.k.s.t.!ll

( J

usersitei’s
()1365OaysPer Yearl ~Cployment~ac,o,

Silts is a collocated site 01 higher capahili!y. IIs does nol exist

RS[a,k,s,i,i] i%zero tor each i.
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TASK 102 (Continued)

10.3.1.2.2.2 Attrition Quantity Equation”. The attrition quantity is a
replenishment quantity stocked at sites where aircraft operate to replace
those items not repairable or restorable to ready for issue status at the
site. These items are BCM or scrapped and, therefore, not available to the
site’s supply system. The attrition quantity is computed for individual
sites, and determined from the raw attrition quantity by the method ~iven as
Figure 8.

(
Raw kttrl!lon Quantityof

RAR[a,k,l) = the W I!mn i. Ih? km

Year al the im User Sile )

L _l
J

() User Site K
[365 Day, P,, Y,,,) ~eployment ~ac,o,

Wes is the ml[ocated sled higher capability. Ifs exkts. S = s

Otherwise, s, = i and the R(a,k,s.i,j) are zero 10, 211j.
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TASK 102 (Continued) ●
10.3.1.2.2.3 Svstem Stock Quantity Equation. The system stock is a safety
stock inventory quantity procured to satisfy demands due to anticipated losses

during the procurement cycle, and pipeline quantities to account for rePalr
cycle times exceeding required days of stock.

()
SyslemStock

SYS(a,k] . of Item a

In Year k

‘[ 1
k+(P+SF1 /52

~ z S,a.k,s,

k%

P is the procurement lead tima in weeks and SF is lhesyste,ns salely

lead given in weeks 1!(P + 2+)152 h not an in!eger, the S(a,k.s)

lasts 10, the flna! “ear are prorated:

‘II the value of[his fenn is negative, 11IS texf 10 zero.

10.3.1.2.2.4 .Annual Repairable Inventory Quantity Equation. The tOtal
repairable inventory qumtity is the summation of the rotatable pool,
attrition, and system stock.quantities.

10.3.,1.2.2.5 Annual Cost of Repairable Inventor.v. Tlie total inventory
allowance i’scalculated on an annual basis . The cost of the.allowance is
determined by considering the net change in the ~llow~nce. If the allowance
has increased, the difference over the previous y@rf S allowance is purchased.,
If the allowance has.decreased no purchase is made and the net change is
avai~able to decrease the purchase of repair.scrap.
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TASK 102 (Continued)

10.3.1.3 Annual Cost of Repair Scra~. The repair scrap quantity is the

inventory procured to replenish system stock. The annual cost is determined

by finding the total number of the item scrapped during the year. If the net
repairable allowance has decreased for’.the year, the excess allowance is
charged against the purchase to replenish the system stock.

(l!!E:)=(?STa,s)+(”’ti;[;”)

. This term is included only when its value is negative.

# 11the total p.cchase is ne9ative. lhis.iefm is set to zero

10.3.1.4 Repair Material COst Equ~tiOn. The repair material cost accounts

for the cosc of parts required per maintenance action, excluding those which
are included in the analysis. The repair material cost is calculated on an

annual basis .

10.3.1.4.1 Repair Material Cost Associated with RemOval and Replacement Of an
Item.

(’=)=(:;4EI)?‘T(aks’

10.3.I.4.z Material Cost Associated with Discard Or Scrapping ‘f an item-

(:”:~~q=(ii!”a)(.:!3)?[Ds’(a’s’+sr(aks’l
i“ Year k
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10.’3.1.4.3

TASK 102 .(Continued)

Repair Material Cost Associated with Repair of “Lowest.Assembl.ies.

10.”3.1.4.4 Annual Cost of Repair ‘:Mater”iiI,.

‘.This term is Zer.i!m al! but Ihe lowest msemblies,

10.3.1.5 Transportation Costs . These are the costs of packaging, handling,

and transporting for purposes of repair or replenishment, item inventories to
and from operational, repair, and resupply sites. The costs are functions of

packaging and handling rates per item and transportation rates Per pound frOm
site to site, and are computed by site.

(:!?:”)=[ X?:[(R!;:!:)( ’;:::’)

● ’
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TASK 102 (Continued)

10.3.1.6 Total Inventory Cost.

10.3.2 Support Equipment Cost. Support equipment costs include the cost to “
procure support equipment. the cost to set up the support equipment, and the
cost co maintain the equipment. The cost is determined by year and site.
Figure 9 gives the method for determining each maintenance level’s support
equipment needs.

10.3.2.1 First Year Support Equipment Cost. The first year support equipment
cost is calculated per site. The first year of the life cycle that mainte-
nance actions are performed at the site is determined and the cOst of
establishing and supporting the equipment is determined for that year.

10.3.2.2 Subsequent Support of Support Equipment. The subsequent cost of
support equipment refers to the maintenance costs associated with the
equipment for each year.of the lifecycle beyond the first year the equipment
is used at the site.
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TASK 102 (Continued)

FIGURE 9.

DSTART oSTOP

El---4+

I
1

! I

I NRHI . NUMBER
OF 110 NEEDED

FOR TASK I I
1 J I

‘i’,Y

%+----l
Determination of support equipment allocation.
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TASK 102 (Continued)

Description of the Criteria for the Determination
of Support and Test Equipment Allocations

The LOR analytical technique allows UP to three maintenance tasks to be
assigned to each item under consideration: remove and replace, discard, and
repair. During evaluation of feasibIe LOR recommendations, the analytical
technique determines the maintenance tasks which have been included in the
recommendation. For each type of support and test equipment listed under the
task, the number needed to perform the task is determined. The support
equipment allocation for each maintenance level authorized under the recomtnen-
dation to perform the task is evaluated to ensure that the resources exceed

the task’s requirement. If not, the allocation is adjusted to reflect this
need.
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TASK 102 (Continued)

10.3.2”.3 Annual Support Eauipment Costs.

10.3.2.4 Total Support Equipment Cost.

10.3.3 Space Cost. Space cost is the summation of three separate costs:
cost of inventory storage space, cost of support equipnent space, and the cost
of repair work space.

10.3.3.1 Inventory Storage Space Cost. This is the cost of inventory storage
space associated with the discard inventory, attrition, rotatable pool, and ●
system stock quantities.

10.3’.3.1.1 Inventory Storage Space Cost Equation for Discards.
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TASK 102 (Continued)

10.3.3.1.2 Inventory. Storage Space Cost Equation for Repairable.

.10.3.3.1.3 Inventory Storage Space Cost Equation for System Stock.

10.3.3.1.L Annual Inventory Storage space COst.

10.3.3.2 Suuport Eauipment Space Cost.

10.3.3.2.1 Support Equipment Space Cost Equation. The space cost for SuPPOrt
equipment is determined on a per year per site basis. It is a function of the

deck space required for the equipment, the nwnber of the equipment allocated
to a site, and the deck space cost for site. ‘I’hedeck space includes the
space occupied by the equipment and the working space necessary to operate the
equipment. The space cost is incurred only during those yeari that the site
is supporting engines.
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TASK 102 (Continued)

10.3,3.2.2 Annual Support Equipment Space Cost for Year k.,..

10.3.3.3 Repair Work Space. Repair work space is defined as space that is
dedicated solely for a specific maintenance task exclusive of support equip-
ment space. Th~ cost is-determined by year and site. Figure 10 gives the
method for determining each maintenance level’s dedicated repair work space
requirement. The cost is incurred at a site only for those years that the
site is supporting the engine.

10.3..3.3.1 Repair Work Space Cost Equation.

10.3.3.3.2 AnnuaI Repair Space Cost.
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oSTART oSTOP

Doc . Doc +
NUMBER OF PAGES

OF DOCUMENTATION
FOFi TASK

+

N

Pa--69’
+----l

t’ I

RSPt LfVELl = RSPILWELI . SPACE REQU18EOFOIIT.4SK
1

.

FIGURE 10. Determination of repair space and
documencacion requirements.
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TASK 102 (Continued)

Description of the Criteria for the Determination
of Repair Workspace and Documentation Requirements

The LOR analytical technique allows up to three maintenance tasks to be
assigned to each item under consideration: remove and replace, repair, and
discard. During evaluation of feasible LOR recommendations, the analytical
technique determines the tasks which have been included in the recommendation.
If these tasks require’ dedicated workspace, the dedicated workspace is added
to the total workspace” requirement of each maintenance level authorized to
perform the task under the recommendation. The total number of pages of
documentation required to perform the task is added to the total number of
pages associated with the recommendation.

102”
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TASK 102 (Continued)

10.3.3.4 Total Space Cost.

10.3.4 Labor and Training Cost. Labor and training costs are charged

directly for each type of maintenance actiOn. The costs are calculated by

site and year.

10.3.4.1 Labor Cost to Perfomn Remove and Replace Actions.

10.3.4.1.1 Total Number of Mantvpe 1 Performing Task in year~.

[“ii’!!iq‘(RT(aks))(~~::J)MRRla,k.s,l).Remove mOWacem.1

d sit,s

(‘::H%’;H)

10.3.4.1.2 Annual Labor Cost to Perform Removal and Replacement of Item a at
Site s.

10.3.4.2 Labor Cost to Perform Discard Actions.

10.3.4.2.’1 Total Number of Mantvne 1 Performing Task in Year k at Site s.

A“””al OPe,a!ing

() Hours for site ,
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TASK 102 (Continued)

10.3.4.2.2 Annual Labor Cost to Perform Discard of Item a at Site s.

10.3.4.3 Labor Cost to Perfomn Repair Actions.

10.3.4.3.1 Total Number of Mantyp e 1 Performing Task in Year k at Site s.

()Annual Operating

noun Ior sites

10.3.4.3.2 Annual Labor Cost to Perform Repair of Item j at Site s.

10.3”..4.4Training Cost to Perform Remove and Replace Actions.

10.3.L.4.1 Number of Mantyp e 1 to Train in Year k to Perform Removal and \

Replacement of Item a at Site s. ~~

(TRR[a,k,s,l) . MRR(a,k,s,ll -PRR(a,k,s.11 ) [l_[fl::::t;;)]

wh,,e

{

“[

MR,(a;k-l,s.1] l! MRR@,k- l, S.l)>PRR[a,k-2, S.il 1

‘R’(a’’”s’”= @“’-’’’l)”[’-( ::::::!:)]”’’’’w’”

PRRla,k,s,l]ls mm to, allk 1,ss !ha, O, ,,,al 100,
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TASK 102 (Continued)

10.3.4.4.2 Annual TraininR Cost to Perform Removal and Replacement of Item a
at Site s.

10.3,4.5 Training Cost to Perform Discard Actions.

10.3.4.5.1 Number of Mantyp e 1 to Train in Year k to Perform Discard of
Item a at Site s.

( ) [1-( ::::::,fi)]TDS[a,k,s,lJ = MOS{a,k,s,l) –POSla,k,s,ll

where

{

MOS(a,k-l,s,l) lfMOS{a.k -l.s.l) >PDS[a.k-2,s,lj [,-(::::;,;;)]

“s’’’’”’’”= (pDs(ak.2s,l))[1 -( by:::,:;:)] .olherwise

Posla,k,s,ll i$zero 10, all k less than orequd 100

10.3.4.5.2 Annual Training Cost to Perform Discard of Item a at Site s.
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TASK 102 (Continued)

10.3.4.6 Training Cost to Perform Repair Actions.

I 10.3.4.6.1 Number of Mantype 1 to Train in Year k to Perform Repair of Item a
at Site s.

( ) [1 -( ;::;::,~)]lllqa.k,s,ll=MflP[a.k.s.il -PRP[a,k,s,ll

whew

f- MRP(a,k 1,s.11 lfMRPia,k -l,s.ll >PRPfa.k-2,s,l]

‘Rp(aks’)=[(pRp(ak_2.s.))[l_(y;,:,::)]oth@‘“’
PRP[a,k,s,t] 1$mm 1.x al! k less than m equal 100.

10.3.4.6.2 Annual Training Cost to Perform Repair of Item a at Site s.

10.3.4.7 Total Labor and Training Cost.
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TASK 102 (Continued)

10.3.5 Document ariOn COst. Documentation includes the following: the

drawings and specifications Which make UP the weapOns sYstem technical manual;
the logistic support analysis preparation; and the VariOUS suPPOrt equipment
requirement sheets, lists, etc. The cost is based on an average cost per page

for documentation and the tOtal number Of pages required tO PerfO~ all tasks
under consideration. The method used by the LOR analytic technique to

determine the total number Of pages Of dOcumentatiOn is given in-Figure 10.

10.3.5.1 Cosr.of Documentation for the First Year.

(’5:%: ) =,,,,,, ( ‘“’’p”)
Page

10.3.5.2 Subsequent Years Cost of Documentation.

10.3.5.3 Total Documentation Cost.

(’”C:::’’’””)

_ Z ( Omumeo!a!ion )
– Yea, \ ~~~if~ryea,k

C,,( k

10.3.6 Total Maintenance Plan Cost.

(“p!:)=(’”i::’’)+(:;,)+(;:)+(::)‘(”0’”2’’”’)
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TASK 102 (Continued)

TABLE 1. Naval Air Systems Command LOR data elements.

Data

Input Element Data

Fwv.ac Number Data Element Name LSA units sources

v 1 Run Identification None
c 1

Navy
Life Cycle Yes Years

c ‘2
Navy

oe,rati@F1f@t Ro.rs Ratio Ye, Fraction
G 3

Navy
Discount Race Fraction

c 4

Navy
Item Entry Cost SINSN Navy

Number
G 5. Item Retention Cost SINsN Navy

G
Number

6 Field Supply Admin. Cost $lSiCelNSN Navy

c
Number

7 Average Docurnenc.atfo. Cost $lP.*e
c 8

Navy
Subsequent Documentation
Cost Factor Fraction

c 9

Navy
Procurement Leadcime Week, CO”,.,.,..

G 10 Safety Level Weeks
R

Navy

1 RepairCycle- CV Yes Days Cmlrr,ctor
R 2 RepairCycle- Landbased(13/12) Ye, Days C.”tr,ctor
W 3 RepairCycle- 11 Ye, Days Co”cract.ar
R h RepairCycle- CV to11 Yes Days Co”c.accor
R 5 RepairCycle- CV coDepot Yes Days Concr,ct.r
R 6 RepairCycle- Landbasedto II Ye, Days Co”cr.ccor
R 7 RepafrCycle- Landba,edtoDepot Yes Day, Ccmcracto,
R 8 RepairCycle- CV to 11coDepot Yes Days Contra.ro,
R 9 Repair Cycle - LB to 11 to Depot Yes Days contrac t..
1 1 Item Reference Number None contract.,

1 2 Commonality Number None

1 3

Co”craccor

Nome”clacurelPart Number
1

None Contra.cvar

4 Number of New NSN Number, Yes unit Concraccor
H,L 2 unitcost Yes $/1,.. Co.trac,or
H 3 HoursBetweenRework Yes %e..ci.g contrac t.,

L
t!. ”,.

3 Hardt ime Requirement 0pe,acin8 C.n,,,ct.ar

H,L
flours

4 Number P,, Next Higher Assembly Y,, unit Co”cr, ct. r
N.L 5 F1fghc Ucilfzacicm F.ct. r
H

Fraction Corlcracco.
6 UTBUA Yes Hours

H
Co”cractor

1 False Removal Rate Fr, ccion
L 11

Navy

False Removal R=Jce Fraction
L 6

Navy

KCBF Yes Hours Co”craccc,r
L 7 Degradation Factor F,.cc1o,T
L 8

Navy
Ueibull ShaPe Parameter

L
None C.”,..,,.,

9 Mai”c,”amce category No”, Concrac,.r
L ID Time Between l, Sp, CCiOn, - OrP,. Operatiw Concraccor

M
Hours

2 Hinimum Capab L1fty to R&R Item None Navy/

H
C.a”t,,CCO,

3 UinirnUnICapabilitytoRepairItem No”, Navyl

M ‘k
Contr.ccor

Ui”imumCapabilitytoDiscardItem None NavyI
CO”,,,,,.,

M 5 Removal Req. iremcncs - Repair Yes None
n

contractor
6 Removal Rt-quiremenc, - Discard Yes No”,

s
Co”cr.ct.,

2 Weight of Item and CO”, airier Ye, lb,
s

Co”cr,ctor
3 Packing Cost l’.?, $/lcem

8 2
Navy

BCH Race - Org.anizati. nal Frac, ion
B

Navy

3 BCM Race - I“cermedlatc 3rd Degree F,a’cc i.”
B 4

Navy

BCM Rate - Intermediate 2“d Degree Fract ion
B 5

Navy

BCH Rate - Intermediate Ist Degree Fraccion
B 6

Navy

Scrap Race Yes Fracc ion
B 7

Navy

salvage value $/lcem
A 1

C.ntr,ctor
Site Nan, None

A 2
Navy

Echelon Level !+0”.
A

Navy

3 Number of Location, ‘f,, !+0.,
A

Navy

4 0pe~atin8 Hour. hr.. Iyear Navy

●

●
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TASK 102 (Continued)

TABLE I. Naval Air Svstems Command LOR data elements (Continued).

Data

Input Element Data
Format Numb. r Data Element Name LSA unit, source,

A 5 Available Inventory Storage c“. ft. Navy

A 6 Available Repair Workspace sq. ft. Navy

A 7 Required days of Stock - Repair Yes Days Navy

A 8 Required days of Stock - Discard Yes nays N.avy

A 9 Repair Space COSC $Isq. ft. Navy

.4 10 Inventory Space Cost Slcu. ft. Navy

c ‘2 Next Site of Higher Capability None Navy

c 3 collocation Indicator None Navy

c 4 Shipping Cost - Con., $Ilbs. Navy

c 5 Shipping C.aSc - Non-Co $/lb. . Navy

o 3 Engine Delivery Schedule - Year 1 Unit Navy

0 4 E“gi”e Delivery Schedule - Year 2 Unit Navy

0 5 Engine Delivery Schedule - Year 3 unit Navy
0 6 Engine Delivery Schedule - Year & unit Navy

0 7 Engine Delivery Schedule - Year 5 unit Navy
0 8 Engine Delivery Schedule - Year 6 Unit Navy

0 9 Engine Delivery Schedule - Year T unit Nwry

0 10 Flight Hour, Yes hrs. lures. Navy

0 11 Deplqm’,enc Factor Yes Fraction Navy

w 2 Task None Contractor

!4 3 Elapsed TicIe co Perf.m Task Yes Ho. rs Contractor

w 4 Workspace Required (Dedicated) Yes sq. fc. Concraccor

w 5 Number of Unique Types of Support None Co.craccor

Eq. ipme. c and Men co Perform Ta,k
w 6 Page, of Documentation Pa&e. C.ancrac,or

T 4 Tool or Man Code None Concracc. r

T 3 Number of Tool, O, lien Required Yes None Co”traccor

E 2 Unit Cost of Support EquiPment Yes $lEquiP. Navy\

E

Concrr.cc.r

3 SecuP Factor for Support EquiPmenc Fraccio” Navy/

E
Co”cr.ctor

4 l%ince”ance Factor for SuPPOrc Fraccion Navyl

Equipment contractor

E 5 space Req.i~ed by s.pport Equipmen C Yes sq. fc. Navyl

C.ntr.cc.ar

E 6 N.me”cla c.rels.pporc Equipment Yes None Navyf

Number Concraccor

F 2 Labor Race - Shipboard Slyr. Navy

F 2, Labor Race - Ashore $Iyr. Navy

F 2 Labor Race - Civilian sly. Navy

F 3 Training cost - Service... s man Navy
F 3 Training Cost - Civilign $IMs” Navy
F L Initial Training Req. ircd I“dicac.ar None Navy

F 5 Site Indicator No”. Navy

F 6 Ma”po”er Description None Navy
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LOR Analytical
Avionic

10. SCOPE

MIL-STD-1390C (NAVY)

TASK 103

Techniques for Naval Afr Systems:Command
PSE (Peculiar Support Equipment)

10.1 Purpose. This task specifies the mathematical equations for performing
LOR analyses for avionic support equipment under the cognizance of the Naval
Air Systems Command. The equations determine, at the analyst’s option, the

logistics support costs associated “with any of three assembly indenture
levels.

10.2 General. The.economic LOR analytical techniques allocate costs to six
major =ies: (1) inventory which includes inventory administration;

rotatable pool, attrition, and system stock inventories; repair material;
scrap material; and transportation; (2) support equipment which includes
hardware cost and support of the hardware; (3) space required by inventory
storage, repair work, and support equipment; (4) labor; (5) training; and (6)
documentation.

10.2.1 Classification of Equipment into Indenture Levels. The equipment
under analysis may be classified into four hardware indenture levels: (1) the
equipment, (2) the w (Weapon Replaceable Assembly), (3)the SRA (ShOp
Replaceable Assembly), and (4) the sub-SRA. Logistic support costs associated
with WKAs, SRAS, and sub-SKAs are computed by the LOR analytical techniques.

10.2.2 LOR Code Assignments. Each item of assembly indenture classification
may be assigned one of three LOR codes: (1) I (Intermediate Repair), (2) D
(Depot Repair), and (3) X (Discard).

10.2.2.1 Repair Definition. The repair of an item is defined as the removal
and replacement of a failed lower indenture assembly to include fault
verification of the item, fault isolation and replacement of the failed lower
assembly, and item test.

10.2.2.1.1 Intermediate Repair. Failures occurring at an operational site
(CV (Carrier) or NAS (Naval Air Station)) are repaired at the intermediate
maintenance facility of the site.

10.2.2.I.2 Depot Repair. Failures removed at operational sites are sent to
depot maintenance facilities for repair.

.

10.2.2.2 Discard Definition. Verified failures are discarded at the removal
site.’

10.2.3 LOR BCM Actions. Equipment failures occur at CV and NAS operational
sites. Lower indenture assemblies that are BCM (Beyond the Capability of
Maintenance) at,a particular site are sent to designated sites authorized to
perform the repairs.
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MIL-STD-1390C (NAVY)

TASK 103 (Continued)

10.2.3.1 Equipment Failures Occurring at CV~. Items that are BCMat a
CV site are sent to designated depot facilities for repair. The proportion of
BCM items sent to each facility is determined by input specifications.

10.2.3.2 Equipment Failures Occurring at NAS Sites. Items that are BCM at a

NAS site are sent to designated depot facilities for repair. The proportion
of BCH items sent to each facility is determined by input specifications.

10.2.4 LOR Technique Assumptions.

10.2.4.1 Maintenance Alternatives. Maintenance alternatives for the

assemblies of the equipment under analysis are selected through LOR code
assignments (10.2.2). A general description of the code assignment procedure

is given with Figure 1.

10.2.5 Discount Factors. The computation of a discount factor involves a
discount rate. The discount rate accouncs for the time value of money and

determines the actual present value of a cost element for the purpose of
evaluating different payment schedules. Three discount factors are

calculated: (1) the normal discount factor used with equal payment series
starting one year hence and terminating at the end of the life cycle; (2) the
present discount factor used with equal payment series starting at the present
and terminating one year prior to the end of the life cycle; and (3) the
reduced discount factor used with equal payment series starting two years
hence and terminating at the end of the life cycle.
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MIL-STD- 1390C(NAVY).

● TASK 103 - Figure 1 (Continued)

Description of LOR Code Assignment Procedure for
Selecting Maintenance Alternatives

There is an inherent limitation on the assignment of LOR codes to
sub-assemblies; no subassembly can be assigned to a lower level repair
facility than the assembly including it. For example, in Figure 1 if a WRA is

assigned to depot repair (LOR code = D), @ * then the only choices available
for its SRA’S are depot (LOR code = D) @ and discard (LOR code = X) @) A
complication arises from the fact that some of the costs associated with the
code assignments of sub-assemblies depend on the assignments of the assemblies
in which they are included. Because of these considerations, although there
are only three cost computations for each WKA, there are five for each SRA,
corresponding to the five feasible combinations of assignments for it and the
NRA including it, and seven cost computations for each sub-SRA. Figure 1
illustrates the totality of such combinations; each such combination is
referred to as a case. For example, in Figure 1, SRA (LOR code = D) @ and
@ define two separate cases: Case @ indicates SRA depot repair when the
WRA is assigned a D LOR code @ ; ...s+?@ indicates SRA depot repair when
the WRA is assigned an I LOR code @ . In this appendix, input and
equational parameters whose values vary with the case under consideration are
indicated by the symbol (t).

A maintenance alternative is defined as a particular set of LOR cases for

●
all the items whose higher assemblies are not discarded. In Figur2 1 cases

@ , @ ,.nd @together define amaintenance alternative indicating~
IMA repair, SRA depot repair, and sub-SRA discard. tit-important ass~mption
that must be considered when constructing an alternative is that an LOR code
assigned to an item is independent of which lower indenture level part caused
the failure.

*Circled numbers refer to Figure 1.
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MIL-STD-1390C(NAVY)”

TASK 103 (Continued~

10.2.5”.1 Normal Discount. Factor.. The norma~. discount factor is used with
expenditures occurring.as equal ~aymeit series startfng One.year hence.and.
terminating.at.the end”of’the Tif&..cycl’e.

()
Normal

,Discaunt =

Facto,:

( )]
.Numb%ro!i t

Years :per:

.LNe.cydt. !

{1:0.+. Discount Rateb, -1.0

[, N,mbe,,ol.\

10.2.5..I..E Present’Discount l%ctor...The present discount
expenditures,occurring as equal’payment series starting:.at
terminating,one.year prior to the:end of the Iifi+.cycle.

()
Presenl.
mcouol:“.
.Fado,.

terminating,at the end.of’the Iif’wcyc~e.

‘:)’=[O”O’siJilhml Rate] :(l;O ;+. 01s,,,,1 Rate)

factor is used wftli
ttiepresent. and’

factor is used witfi.
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MIL-s-rD-1390c(NAVY)

TASK 103 (Continued)

10.2.5.2 The Annual Number of Items for Disposition at a Site. The annual
number of items for disposition at a site is the total annual number of
removals to inc’ludereel failures plus false removals less the annual number
of detected false removals at a site.

tlngut and ea,alional Daramil.xs whose values vary with the case under consideration.

a =aninder eltment denOting theamsile tOlnciude CV, NAS. anddepot sites

10.2.5.3 The Annual Number of Real Failures Removed at a Site. The annual
number of real failures removed at a site is the annual number of failed items
removed from their next higher assembly at the site. For the IMA sites,
removals refer to the failed items from the locally operating aircraft.

.7hlsequa!lon relem!o lhe SRAor Sub. SRAasapplicabtc lothelndenlure level unatrca"sidefatioo. Ccmespo”dlng

WRA equa! ion 1$given m the following paoe.

..This term mlers to renalrs Irom Iailurm odginating a! the site if the am site is m lMA and !0 repairs Irom failures

orlqi"a!lng atlowtr ltvelmainlenance facilities iflheamslte Is a depot,
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al Real Failures

Removed at =
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MIL-STD-1390C (NAW )

TASK 103 (Continued)

(Fj~””)(DMY”)

. ..Thl$ euuatlon refers to the WR9A.wIManalwavs removed at the Oc’eraNna sites

b = an index element denoting the b!h aircraft twe.

c= lhen,mbe,oltifltrenlainrafllyPes.

10.2.5.4 The Annual Number of Real Failures Sent from a site. The annual

number of real failures sent from a site is the annual number of failures of
an item that are BCM at the site and sent to a higher level maintenance
facility for repair. One parameter is defined to account for real failures
sent from IMA’s. ●
10.2.5.4.1 The Annual Number of Real Failures Sent from an INA.

I (
Ann.al Number ol Real t

) [(

Annual Number olReal t

Failures sent !ro.nme = Failu,m Rem.aved al

6. IMA 10 th8 g. Depot the d? IMA
)( R%:tl: ) ( ‘V::::m

)]

d =anln6ez tlemtnl tienaUngthednhlMA.

I q .antnde, elemenl d,m”g!heg,. dnpol

h . Nletolaln ”mberolecmts.

●
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TASK 103 (Continued)

10.2.5.5 The Annual Number of Items Sent from a Site. The annual number of
items sent from a site is the annual number of items that are coded for repair
at the site but are beyond the limit of maintenance capability and sent
off-base for repair or the annual number of suspected failures of an item at a
site where off-base repair is indicated by the LOR code. One parameter is
defined to account for items sent from IMA’s.

10.2.5.5.1 The Annual Number Of Items Sent from an 1~.

whefe.

● 10.2.5.6 The Annual Number of Real Failures Received by a Site. The annual
number of real failures received by a site is the annual number of failures of
an item that are BCM at lower level maintenance facilities and forwarded to
the site for repair. One parameter is defined to account for real failures
received by a site: depots receive failures from IMA’s.

10.2.5.6.1 The Annual Number of Real Failures Received by a Depot.

10.2.5.7 The Annual Number of Items Received by a Site. The annual number of
items received by a ,s~.teis the annual number of BCM items or suspected
failures sent to the higher level maintenance facility. One parameter is
defined to account for items received by depot’s.

10.2.5.7.1 The Annual Number of Items Received by a Depot.
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TASK 103 (Continued)

i

10.2.5.8 The Annual Number of Items Sent from All CV’S to a Depot.

10.2.5.9 The Annual Number of Items “Sent from All NAS’S to a Depot.

10.2.5.10 The Annual Nwnber of Repairs of an Item at a Site. This is the
annual number of items inducted into the repair process at the site. In the
repair process malfunctioning ”lower level parts are removed and replaced. Two
parameters are defined to account for repair of items at IMA’s, and depots.

10.2.5.10.1 The Annual Number of Repairs of an Item at an IMA.

10.2.5.10.2 The Annual Number of Repairs of an Item at a Depot.

10.3 Cost Element Equations.

10.3.1 Inventory Costs.

10.3.1.1 Inventory Administration Cost. Inventory administration cost is
cost associated “ith entering an item into the supply system and retaining

life cycle. The LOR analytical techniques treat the inventorythere over its
administration
entered in the
three separate

the
it

cost as proportional to the number of equipment peculiar items
NSN (National Stock Number) system. The cost is a function of
costs: item entry} item retention, and field supply ●
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MIL-STD- 1390C(NAVY)

TASK 103 (Continued)

administration. Item entry is a one-time cost per peculiar NSN, incurred
during the inventory procurement process to establish a NSN for the item.
Item retention is a recurring cost per NSN incurred throughout the life cycle.
It is a per year cost due to maintaining the item in the NSN system. Field

supply administration is a per site cost annually ’incurred for local
management of the item.

10.3.1.1.1 Inventory Administration Cost Equation for the Discard Cases. The
administrative cost incurred for discard is the cost of local management,
entry, and retention of the discarded item in the NSN system.

Field SUPVIY Numberof t

Admlnlstra! ion

)( )

sites

Cost per I!em Discarding

per site per Year the Item
()

Normal

Discount

F,c1o,

.l!em refers to eitherthe WF!A, SRA, or wb.SRA as applicable to the indenture level untie, analyses

10.3. I.l. Z Inventory Administration Cost Equation “for the Repair Cases. The

administrative cost incurred for repair is the cost of local management,

●
entry, and retention of the repairable item and its peculiar components or
piece parts in the NSN system. The cost equation is comprised of two segments
to account for administrative costs associated with each repairable item and
with its peculiar components excluding those lower indenture ”parts under
analysis.

Number Ol t

Sites

Rep,i, ing

me Ilem )

()
Normal

Okccml +

Facto,

Normal

( )](Number 01 Peculiar.

Disco””l Cornpo.nmts in !be

Faclor NSN system )

.Compments felcf !0 the parts which am used 10 repair the item and arc not Included In me analysis

10.3. 1.2 Spares Inventory Cost Equations.

10.3.1.2.1 Inventory Quantity Equation for Discard. The discard inventory is
the number of sDares reauired durine the svstem life cvcle to account for
discard maintenance actions. The i~ventor~ quantity fir each item to be

●
discarded is calculated on an annual basis by individual site.
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10.3.1.2.1.1

I h,wal[”w”tor”\t

TASK 103 (Cone?.nued)

Annual Inventory Quantity for Discard at a CV Site.

Annudllumberd t

\ ,,trlBk*,vs,,,) [(OulntllvlOrOlscard = [MN 10, Otspositlon

at Iho ka W sue )]

10.3’.,1.2.1.2 AnnuaI Inventory Quantity for Discard at a LB Site.

Q = an index element dmotinglhe pm 18 We which Includes NAYs.

.The lenm may = 0, as apollmb!e to !ha site under consideration.

10.3.1.2.1.3 Annual Inventory Quantitv for.Discard at a Depot.

1’ attheg!hllemtJ

I 10.3.1.2.1.4 Inventory Cost Equation for Discard.

V . *nlndtZ elemenldeOOtlng !hev,nsite tolncl.de CV, LS, aoOdepot'siles:

10..3.1.2.2 Repairable Inventory Quantity. The repairable inventory quantity

consists of the rotatable pool quantity, attrition quantity, and system stock
quantity.
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TASK 103 (Conti.!mcd)

10.3.1.2.2. 1 R,, c,, t:,l,l.,,P<,,,], (>o:l!lt<. tv I@l:lti.m. ‘Chc rot:itahle pOOl h !Jtockcd——— .—. -——— .__-—..—— ..,..-
;Itthe :;itcswl}crc aircraft opcr:]tc co :11.lowfmmcdi.ntc repl.:lcemcntof items
rcpairc<l<Itthat site. A rot:lcal>.lcpool quantity is detcrmlncd for each

operational site in accordance with the criteria of Figure 2 and the
intc~criz:ltion rules of T.able I. Tllc intcgerization rules opcrfitcon raw or

non-in ccgcrizcd rotatable pool qu:lnti.ticscalcul~tcd for each (N and LB
opcrationxl site.

10.3.1.2.2.1.1 Rm?’Rotatnl>lc Pool.(]!!antS.t~at a CV St.rc.

.!!,,,

● (REi’H)’
()

Numb,, ot Ai,c, at!

<“ thal OeOloy 10 the
~

k,” C,,,,,, Per
b=l Alrc,a!tlw, ~

10.3.1.2.2.1.? Raw Rotatable Pool Quantity at a LB Site.

[ I
A“nu,l N”mbe, ol t

()

Repairs la m Ilem

Orlwn,li”q

(R;%ic]’ ““”’’’’;O:Y);P)

Per
Yea,

121

Downloaded from http://www.everyspec.com



MIL-sTD.1390c(NA~)

TASK 103 (Continued)

TABLE I. Integerization rules for computing rotatable pool quantities.

“ (%;::?;) (:;(:”)

<.10 a
.11- .59 1

.60-1 .29 2

1,30-2.09 3

2.10-2.89

2.90-3.89

,3.,, ,Nr{(Lj~F)+j

‘IRT means round off to nearest integer.

10.3.1.2.2.2 Attrition Quantity Equation. The attrition quantity is a

replenishment quantity stocked at the sites .where aircraft operate to replace
those items not repairable or restorable to an RFI (Ready For Issue) status at
the sites. These items are BCM or scrapped and, therefore, not available to ●
the site’s supply system. The attrition g“antity, computed for the individual
sites, is sub~~c~ t~ the integerization riles of”Table- II and the criteria of
Figure 2 which operate on raw or non-integerized attrition quantities.

10.3.1.2.2.2.1 Raw Artrition Quantity Equation for a CV Performing Local
Repairs.

H
Raw t

At!rilion
Ouantiq .

al !he km

CV 3i1e (36;0)(’::;;:;’)’ .
curie, Deployment
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TASK 103 (Continued)

10.3.1.2.2.2.2 Raw Attrition Quantity Equation for a CV when Off-Site Repair
is Indicated.

()
Raw Aurlfion t

Ouanlitya!lhe =

k,, CV SIle

( )(
365 Days Carrier Dwloymenl

Per Factor for the

Year )k.cvsite -

10.3.1.2.2.2.3 ~aw Attrition Quantity Equation for a LB Performing Local
Repairs.

.

( AIRY

1

10.3.1.2.2.2.4 Raw Attrition Ouantity Equation for a LB when Off-Site Repair

is Indicated.

(E?i)” 365 clays

()
Per

Yea,
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MIL-STD- 1390C(NAV.y)

TASK 103 (Continued)

TABLE 11. Integerization riles for computing attritfon quantities.

T%... i, n. .,, rttion qu.nci,y f.. . . . qu.nt<,le. 1... .,han .3tI.

.34 L !$ ..11 $ .12-$ .1.10 $ 1.11=$ 9.80 .$ 9.81 -$,74.00 G $.14.01
.6 3 ,2 ;1 :1

.35 :L ..12 .13- 1.20 1.21- 10.00 10:01- ‘76:00 C 76.01
b ; 3 .2 ,1 1

.:36 L .1s ,.16- 1.25 1.26- 10.50 ,10. S1- 78;00 C 78.01
.6 .3 2 :1 .1

.37 L ..16 .;17- .1.40 1:41- 11:10 :11.11- 79.00 G ~ .79:01 :
4 3 ,2 , ;1

..38 ~ ?L .:17 ; .18- 1.50 :1.51- -12.00 .12:01 - 81.00 G 81.01 :
.6 :3 :2 .1 :1

.;39 : L ..18 .19- .1.60 1.61- 12:50 12.51- 86.00 ; c 84:01
44 :3 :2 1 I

.40 :L .19 ,.20- 1.70 .1.71 - .13.00 13,01- ,86.00 G , 86.01
:4 .3 :2 1

..41 L .22 .23- .1;90 ,1.91- Ib. oo lb. ol- 89.01 C ‘89.01
h :3 .2 :1 1

.46 iL .2.6 .27- .2:10 2.11- ,15;00 15.01- 94:00 G 94.01 ,
‘4 3 ,2 1 1

.46 ‘L .35 .:36- 2.LO Z. Cl- .16.00 16.01- 96.00 c ‘96:01
4 :3 2 1 :1

..68 :L .38 .39- 2.70 2.71- 18.00 .18.01 - 98.00 c 98.01
4 .3 2 1 1

..50 L ..40 .41- 2.95 2.96- 19.00 19.01- 100.00 c * 100;01
,4 3 .2 1

.’s2 1. .46 .47- 3.7.0 3.21- 21.00 21.01- 100.00 c 100.01
4 3 .2 1 .1

.s4 L .52 .53- .3.60 3.61- 22.00 22.01- 100.00 c 100.01
.4 3 :2 .1 1

..56 L .58 .S9- 3.90 3.91- 2L.00 26;01- 100.00 c ,00.0,
4 3 2 1 1

.58 I. .66 .67- &.30 6.31- 26,00 i6.01- 100.00 c 100.01
4 3 2 1 1

.60 L .76 .77- 6.80 4.81- 27.00 27;01- 100.00 c .100.01.
.4 3 2 1 .1

.62 L .85 .86- 5.00 5.01- 28.00 ?8.01- 100.00 c 100.0!
.& :3 2 ,1 1

Noce: L mean, ‘,1, ss than or.equal to,,.
cw... “water than .r. wd CO”.

I .s24

I
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TASK 103 (Continued)

—

TABLE II. Integerization rules for COmPuting attrftiOn quantitfe~
(Continued). .

cost Rmh3e Crltmi.
Rec-ended Attritiom Qu~”tiC, Per Site

.64 L .11 $ .12-$ .90 $ .91-$ S.20 $ 5.21-$ 29.00 $29.01-$100.00 c $100.01
5$ 4 3 2 1 1

.66 L .14 .15- 1.0s 1.06- 6.20 6.21- 32.00 32.01- 100.00 c 100..01
5 4 3 2 1 1

.68 L .15 .16- 1.10 1.11- 6.50 6.51- 34.00 34.01- 100.00 G
5

100.01
b 3 2 1 1

.70 L .17 .le- 1.25 1.z6- 7.00 7.01- 36.00 36.01- 100.00 c 100.01
5 4 3 2 1 1

‘.72 I. .19 .20- 1.40 1.41- 7.80 7.81- 38.00
5

38.01- 100.00 c 100.01
4 3 2 1 1

.74 L .22 .23- 1.50 1.51- 8.00 8.01- 39.00 39.01- 100.00 c
5

100.01
h 3 2 1 1

.76 L .24 .25- 1.65 1.66- 8.50 8.51- 40.00 40.01- 100.00 c 100.01
5 4 3 2 1 1

.78 L .28 .29- 1.80 1.81- 9.00 9.01- 43.00 43.01- 100.00 G lW.01
5 4 3 2 1 1

.80 L .33 .34- 2.00 2.01- Io.m 10.01- 43.50 43. s1- 100.00 c 100.01
5 4 3 z 1 1

.82 L .37 .38- 2.20 2.21- 10.50 10. S1- 44. S0 44.51- 100.00 c 100.01
5 4 3 2 1 1

.84 L .41 .41- ?..40 2.41- 11.50 11.51- 47.00 47.01- 100.00 c 100.01
5 4 3 2 1 1

.86 L .L5 .46- 2.60 2.61- 12.50 12.51- 50.00
5

50.01- 100.00 c 100.01
& 3 2 1 1

.88 L .49 .50- 2.80 2.81- 13.00 13.01- 53.00
5

53.01- 100.00 c 100.01
4 3 2 1 1

.90 L .52 .53- 3.00 3.01- 13.50 13. s1- 56.00
5

56.01- 100.00 c 100.01
4 3 2 1 1

.92 L .61 .6% 3.25 1.26- 16.00 14.01- 58.00
s

58.01- 100.00 c 100.01
h 3 2 1 1

J
.94 L .70 .71- ).50 3.51- 14. s0 14.51- 60.00 60.01~ 100.00 c Ioo.ol

5 4 3 2 1

.96 L .79 .80- 3.75 3.76- 1S.00 1S.01- 62.00 62.01- iOO.00 c 100.01
s 4 3 2 1 1

.98 L .8. .87. ‘.04 ‘ n,- ,6.”” ,6.0, - 65.00 65.01- 100.00 c 100.01,--- , : , -- , , .--, ..-., ., . . .
2 -1”1”11 I

I.99 L .95 .96- 4.20 4.21- 17.50 17.51: 68.00 68.01- 100.00 G 100.01
s 4 3 2 1 1
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TASK 103 (Continued)

TABLE II. Integerization rules for computing attrit?on quantities
(Continued) .

CostRange Criteria
Recomma.d A,,ritio” Guan, t,y Per Site

1 L .15 $ .16-$ .8S $ .86-$ b.20 $ 4.21-$ 17.00
6$ 5

$17.01-$70.00
& 3 2

1 70.01- 100.00 c 100.00
1 1

2 L .23 .24- .90 .91- 3.10 1.11- 9.00 9.01- 25.00
8 1 6 5 4.

2 25.01- 50.00 50.01- 100.00 c 100.01
3 2 2

3 L .22 .23- .68 .69- 2.00 2.01- 5.7s 5.76- 13.00.
10 ~.

8 7 6

3 13.01- 27.00 27.01- 45.00 &5.01- 100.00 c 100.00
5 4 3 3

k c ,s0. .s1- 1.02 I. Al- 3.20 3.21- 8.00
.

8.01- 17.00
13-11 10 9 8 7

& 17.01- 28.00 28.01- 44.00 66.01-. 100.00 c 100.01
6 5 4 k

s L 1.90 1.91- 4.80 4.81- 9.50 9.51- 17.00 17.01- 28.00
15-11 10 9 8 7

5 28.01- 40.00 40.01- 100.00 c - 100.01
6 5 5

6 L .11 .12- 6.00 6.01- 13.00 13.01- 19.00 19.01- 28.00
17-!6 t5-li 10 9 8

6 28.01- 37.00 37.01- 100.00 c 100.01
7 6 6

7 L .35 .35- 13.00 13.01- 19.00 19.01- 28.00 28.01- 36. o0
18-16 15-11 10 9 8

7 36.01- 100.00 G 100.01
7 7

i 8 \ L 2~,6 ‘“00, l.m,,,m.oo , 20.!3,;0 2700, 27.01; 35.00, 3,.0,; ,00.00,

181’ .’OO”O’l
9 L 2.50 2.51- 25.00

20-16
25.01- 3b.00 36.01- 100.00 c 100.01

15-11 10 9 9

10 L .25 .26- 6.00 6,01- 11.00 11.01- !00.00 c 100.01 ,
23-21 20.16 15-11 10 10

11 c. .60 .61- 10.00 10.0, - ,00,00 c 100.01
24-2! 20-16 15-11 11

12 u. 1.10 1.11- 15.00 15.01- 100.00 c 100.01
25-21 20-16 15-!1 1!

●
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TASK 103 (COntinued)

TABLE II. Intep,erization rules for computin~ attrition quantities
(Continued) .

cost Rang. Criteria
Reco=e”ded Attrition Quantity Per Sic=

13 L $ 2.70 $ 2.71-$ 19.00 $19.01-$100.00
27-21 20-16 15-11

—. I I
T ,6 ~~ ~.~,j 11.01- 100.00 c 100.01
:. 30-21 20-16 16

~
17 L .18 .19- l&.00 lL.01- 100. OC

z 33-31 30-21 20-16

:
. 18 L . Lo .&l- 18.00 18,01- 100. OC

~’ 34-3 L 30-21 20-16

~ ~g L .10 .71- 20.00 10.01- 100. OC

.3 35-31 30-21 20-16

: ~~ L 1.20 1.21- 22.00 22.01- 100.01
: 36-31 30-21 20-16
.
: ~, ~
< 2.00 2.01- 100.00 G 100.01

37-31 10-21
%.

22 ] L ,,_,, 3.;0 I 3:;:,;”0””
c :;lOO.O,

I 23I L ’03,580 I ,.;:,2:00.00 ,,, ,3,00.0,

Z& L .15 .16- 8.00 8.01- 100.01
L]-kl &O-3 ! >0-21

+

c $100.01
13

c 100.01
14

c 100.01
15

4
G 100.01

18

c 100.01
19

G 100.01
20

Example :
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TASK 103 (Continued)

TA8LE II. Integerization rules.,for computing attrition quantities
(Continued) .

2’ I L 4s-: “2’
30

I L ‘“5050-41

3’ I ‘ 7s-51 “’0

40
I L 75-5:”00

“ I L 75.5,’”00
501 L ,,/.00

*

5$ L .60
100-76

60 L 1.50
100-76

E
65 L 5.00

100-76

70 L 7.S0
100-76

7S L .20
100

80 L .70
100

85 L 2.50
100

90 L 4.15
100

95
I L ,00’”00

.26-:,,0.00, ,0.;:200.00 ,. #xm ,

.61- 9.00
I l’ 35’00”0’I

9.01- lw.00
S0-41 40-31

5.01- 100.00
m-b 1 1’ 4?”0’I

=++

9.01- lw.00 C 100.01
SO-4 1 45

14.01- lcil.oo c 100.01
50-41 so

.41- 100.00 c 100.01
74-51 55

w

●

●

●

I
128

Downloaded from http://www.everyspec.com



-.

MIL-STD-1390C (NAVY)

TASK 103 (Continued)

%

-.~:$f @“
2) RAQ

@

Is SITE No
PERFORMING

REPAIR

YES

1 1

cmwmlw a @
RP=O

ITABLE l.)

YES I

No

FOR 10 AVIONIC%
flRPO = (RAW ROTATAELE POOL OUANNTV1
RJO = @21 (FIAW ATTRITION OUANTITYl

FOR OVEflSSAS SITES
NAO = 13} [RAW ATTRITION OUANTITY]

FOR 00 A4ESTIC SITES

FOR CV AVIONICS
RRPO = RAW ROTATABLE POOL OUANTETY
fLAO = RAW ATTRITION OUANTITY

AO = Ml (RAO)

“RP = ROTATABLE POOL OUANTITY PER SITE
AO = ATTRITION 0UANT1T% PER SITE

. ‘CIRCLED NUM8CRS ARE DEFINED ON PAGE 120 BY THEIR RESPECTWE NUMBER.

FIGURE 2. Rotatable pool and attrition quantity computations.
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TASK 103 - Figure 2 (Continued)

Description of the Rotatable Pool and Attrition Quantity Computations

Figure 2 presents the criteria used in determining per site RF (Rotatable
Pool) and AQ (Attrition Quantity) values. The flow diagram is based on range

and quantity criteria derived by tbe Aviation Supply Office for ‘computing
allowance quantities.

A RRPQ (Raw Rotatable Pool Quantity) and a RAQ (Raw Attrition Quantity)

are computed as in sections 10.3.1.2.2.1 and 10.3.1.2.2.2 @ *. Raw or
non-integerized quantities for the RP and AQ are calculated for each CV and LB
operational site. A criterion for the existence of an RF at a site is whether

the site is authorized to repair the item under anal sis
not repairable at the site the RF quantity is zero 6. “~ ~he’::~c:~ ‘s
repair the item an RP is computed in accordance with the RRPQ integerization
rules of Table I @ . Various criteria may be u ed to calculate the AQ; the

criteria used are dependent on the RP existence 6. For items with a
non-zero RP the AO determination is based on an initial RAO criterion of 1
@; for items with a zero RF the AQ determination is based “on an initial cost
criterion of $5000 @ . If the initial cost criterion is satisfied then a
RAQ criterion of 1/2 is applied @ “

0.

r terion of 1/3.is applied~ Iff#t~ RAQ c ‘1
Consequently there is no AQ 10 ms that: (1) have an RF but

have an RAQ less than 1, (2) have no RF, cost more than $5000, and have an RAQ
less than 1/2, (3) have no RF, cost less than $5000, and have an RAQ less than
l/3. AQs are computed for items that do not satisfy the above criterial
sequence such that the AQ is equal to the RAQ rou ded off to the nearest whole
integer for items not meeting the 1/2 criterion b ; the AQs for the ●
remaining items are computed according to the rules of Table II @ which
operate only on RAQs greater than 1/3. RAQs greater than 1, @ and ~
are rounded off to the nearest whole integer
II, SAQS less than 1 are not rounded off,

~ before inclusion in T.abl;

*Numbers refer to tbe blocks in Figure 2.
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● TASK 103 (Continued)

10.3.1.2.2.3 System Stock Quantitv Eauation. The system stock is a safety

inventory quantity procured to satisfy demands due to anticipated losses
during the procurement cycle and pipeline quantities to account for repair
cycle times exceeding required days of stock. The system stock is stored at

designated inventory control resupply points or depots.

. Ileqaliw quantifies are no! a!lowd II term is less man zero a zero quantity !s mmpu!ed. Yearly Parameters (of slotkage and repair

times w tnpu! as days ard cmwfled !0 years by the computer model.

10. 3.1.2.2.4 Total Repairable Inventory Quantitv Equation. The total
repairable inventory quantity is the summation of the rotatable pool,
attrition, and system stock quantities. Since the rotatable pool and

attrition quantities are computed by site, the quantities must be totaled
across all sites.

q = lob number 0!LB sites which IOCIU6U N&S’s
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TASK 103 (Continued)

10.”3.1.2.2.4.1 Total Repairable Inventory Cost Equation.

10.3.1.3 Repair Scrap Quantity Equation. The repair scrap quantity .is the

inventory procured throughout the life cycle to replenish the system stock

I

quantity. Replenishment of the system stock is necessary ,,toaccount for
losses in the supply system caused by items being.’scrapped during the repair
process. A repair scrap quantity is computed for each repair site.

,’

10.3.1.3.1 The Annual Repair Scrap Quantity at a CV Site. Th”isquantity

~ accounts for the contribution to the total repair scrap quantity of losses
occurring at each CV site. ~~

10.3.1.3.2 The Annual Repair Scrap Quantity at a LB Site. This quantity

accounts for the contribution to the total repair -scrap quantity of,losses - ~~“::
occurring at each LB site.

10.3.1.3.3 The Annual Repair Scrap Quantitv at a Depot Site. This quantity
accounts for the contribution to the total repair scrap quantity of losses
occurring at each depot “site.

132

Downloaded from http://www.everyspec.com



MIL-STD- 1390C(NAVY)

TASK 103 (Continued)

10.3,1.3.4 Repair Scrap Cost Equation.

(~f)’.~ [(;:’g:~] (;:.,) (;;;l)

r = numm 01 mpnlr Incllltlos 10 Includo IM.4’1 and d8pols.

10.3.1.4 Repair Material Cost Equation. The Repair material cost accounts

for the cost of parts required per repair action, excluding those which are
included in the analysis. The total repair material coat la the summation of

the costs at all gites.

10.3.1.4.1 Repair Material Coet at a CV Site.

10.3.1,4.2 Repair Material Cost at a LB Site.

Repair Material Coet at a Depot Site.

10.3.1.4:”4 Total Repair Material Cost Equation.

133

Downloaded from http://www.everyspec.com



MIL-STD-1390C (NAVY)

1 TASK 103 (Continued)

10.3.1.5 Transportation Costs. These are the costs of :packaging, handling
and transporting for purposes of repair or replenishment, item inventories to
and fmm operational, repair, and resupply sites. The costs are functions of
packaging and handling rates per cubic foot and transportation rates per pound
from site to site, and are computed by site.

10”.3.1.5.1 Transportation Cost Equation for the Discard Cases.

whet,.

, = an index element de,,mg !he # ,C$.ppl”depot,

t = “,mber d ,es,~~ly @@oIs.

I
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10.3.1.5.2

TASK 103 (Continued)

Transportation Cost Equation for the Repair Cases.

(Tfzr)’=
(

10.3.2 Support for Support Equipment Cost. Two types of support equipment
are considered in LOR decisions. First, the item may require PSSE (Peculiar
Support for Support Equipment) for fault isolation or verification. The
contractor would design a specific eqaipment to service the item. Second, the

●
contractor may deslg~ an equipment that Se L-ViCCS ~ g~o”p of items, in which
case the equipment IS required if at least ~ne member of the group is assigned
to some level requiring the equipment.
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TASK 103 (Continued)

10.3.2.1 Peculiar Support for Support Equipment Cost Equations. When
performing an analysis at the item’s indenture level. allocatable andior
non-allocatable costs may be incurred. For PSSE peculiar to an individual

item, the cost is assigned entirely to the item as an allocatable cost. For
PSSE designed for a group of items, the cost is assigned to the group of items
as a non-allocatable cost. Within the following equations, the word item
refers to an item that has PSSE specifically designed for it or to the items
in a group that hsve PSSE designed for the group. In the PSSE cost equations
that follow the total cost of one PSSE set ‘is defined to include the”initial
unit cost and annually recurring support costs.

(::]=(”:s)[l.o+.[(s”p~n=’”r)]+((;s]
(1.0+Discount Rate)

“AvPticable to rePair and discard PSSE as rewired by the LOfl case under comidef alien

10.3.2.1.1 Peculiar Support for Support Equipment Cost Equation for the

Discard Cases. Discard or verification PSSE may be used at the item level to

check and test an item’s failure. ●
Numbert

()01 +

cm

1

I ‘The Ierm = 0 If me higher assembly i%not repaired al Ihe sile. m applicable to the LoR case under consideration, Tm determination

as to whether CV m MM silts require supOort eq. ipnent is dcpe”denf upon where !IIe hiqht, assembly is repaired.

‘-The Iypt 01 support equipment resourcet, f.1# w hack.o~. al the Depot sites is deoendcn8 an the LOR case and workload at the s!les.

The determination.1 lmu or backup resources is basnd on the criteria of figures 3 aod 4.
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TASK 103 (Continued)

YES

?

ASSIGN DEPOT
YES

ASSIGN BACK.

REPAIR UP REPAlfl

RESOURCES IWSOURCES

TO OEPOT TO DEPOT

. DECISION CR!TER!A ARE DESCRIBED ON PAGE 137.

FIGURE 3. Criteria for full or back-up resources at depot sites.
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I TASK 103 - Figure 3 (continued) ●
Description of the Criteria for Full or Back-up Resources at a Depot Site

The LOR analytical techniques allow one or two types of support resources
to be used at depot repair facilities. The mode of operation of a depot to

support the item under analysis depends on the LOR code assignment of the
item. A depot services repairable forwarded to it from other repair sites.
Full depot resources are always provided for items which are coded depot
repair, or for higher level assemblies coded depot repair; the resources
determination for other items depends on the workload experienced at the
depot. If the workload does not exceed a specified percentage then the depot
operates under a limited mode and back-up depot resources are required. If
the workload exceeds the specified percentage the depot operates under a full
mode and full depot resources are provided. The decision criteria for the
determination of full or back-up repair and verification resources at depot
facilities as a function of the LOR code assignment are given in Figure 3.
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TASK 103 (continued)

10.3.2.1.2 Peculiar Support for SUPPort Equipment Cost Equation for the
Repair Intermediate Cases. Repair PSSE at intermediate repair facilities can

verify the item failure and fault isolate to the next lower assembly. The
repai~ PSSE is more complex than its discard counterpart and the complexity is
reflected in different costs for the required PSSE. The assignment of the
PSSE cost as allocatable/non-allocatable and the resource type determination
are the same as that for discard.

.The determination 01 lull or backup resources is based on me uileria 01 Fiwrt 3,

u“ll and Suoport 1

cost per Repair
Numb,, 01

F’SSE al NAS

()

Fly:;:::: ( N“;:;o! y

10 Repair I!cm

Failure ,
Pet NAS

● 10.3.2.1.3 Peculiar Supuort for Suuoort Eauipment Cost Equation for the
Repair Deuot Cases. For the reuair denot cases, support equipment for fault
verification may be
was repaired there.
is che same as that

()
mm PSSE t

cd for

Depot =

Repair

required at the
The assignment
for the discard

operational sit:”if the higher assembly
of the PSSE as allocatable /non-allocatable
and repair intermediate.

.The term .0 il the hi@ef a$sembfv IS no! feoaired al the SW as aDDlicable 10 lhe LO17 case .nd,f Con$,def,t, o..
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TASK 103 (continued)

10.3.3 Space Cost. For each case, .Cotal space cost is the summation of.three
separate costs: cost of fnventory storage space, COst of support equipment
space, and cost of repair work space.

10.3.3.1 Inventorv Storage Space Cost. This is the cost of inventory”storage

space associated with the discard inventory; attrition, rotatable pool. and
system stock quantities.

10.3.3.1.1 Inventorv Storage Space Cost Equation for the Discard Cases. For
carrier based aircraft, the storage quantity is adjusted to account for the
fact that failurea occur only during the carrier’s deployments. This
adjustment is carried out.through division .by the carrier deployment factor.

(. “)
!nventmy Reserved t

(or the R,quued
= lNT

Oays al SIO* ?1

the.Ym Site

(
Annual lnvetioq t. Required Days

}

“u:%:%’) ( H%:)

(36;01 (0:!54 ~,

‘For L8 site%no dcp!ay,neti !m!or is requited.,

10.3.3.1.2 Inventory Storage Space Cost Equation for the Repair Cases .
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TASK 103 (continued)

10.3.3.2 Support for Support Equipment Space Cost.

10.3.3.2.1 Support for Support Equipment Space Cost Eqwtion. This is the

cost of PSSE space allocated to an item or a group of items. It is determined

as a function of the number of required PSSE, the PSSE deck space and the cost
of space at the facility. The deck space includes both the space occupied by

the PSSE and the working space necessary to operate the equipment. The

assignment of the space cost to an item or group of items and the
determination of type of resource are the same as that for support equipment.
Within the following equations, the word item refers to an item that has PSSE
specifically designed for it or to the group of items that have PSSE designed
for the group.

LL

[
+ (P!iied)(i%)

[+(P!?iiiedwi’)

I(51SY(:%E)(’:::J’Y(:)]
Cost 01 Space

)( )]

Number of t per Ware foot

MASS w Year for

LB S1[,s

Cost ofspace

)( )]Number01 t V, SquareFOOI
Depots per Year Iof

Depot Sites
()

Nomlal

Discount

Factor

10.3.3.3 Repair Work Space Cost.

10.3.3.3.1 Repair Work Space Cost Equation. Repair work space is defined as

that space dedicated solely for maintenance actiona of an item or group of
items exclusive of the support for support equipment space. The assignment of

the space cost as allocatablefnon-allocatable and determination of type of
resource is the same as that for support for support equipment. The word
item, within the following equations, refers to the item or the items in a
group that uniquely have the space set aside for maintenance actions.

[[.

(?:::::s’:)’=(%:)( :M )(::)]

‘[(::l(””~~”’)(%:~)]
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TASK 103 (continued) ●
10.3.3.4 Total Space Cost Equation. . The total space cost is the summation of
the inventory, support equipment, and repair work space costs.

I 10.3.4 Labor Cost Equations. These express the labor costs incurred for
discard and repair actions.

10.3.4.1 Labor-Cost Equation for the Discard Cases.

( “)
costd t

Labor 10, =

Oiscard

( )]No,mal
Diuo””l

Factor

lflz
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10.3.4.2

TASK 103 (continued)

Labor Cost Equation for the Repair Intermediate Cases.

+

+

.

Annual N“rnb,r t

( )(01 Real Failures

Removed al the

g,, Otpo! SI1, ~

( Labo, Cost

P,, Ho”,

al lhc OWO! )
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TASK 103 (continued)

10.3.4.3 Labor Cost Equation for the Repair DepOt Cases. TWO labor cost
equations are presented: one each for the next higher assembly repaired at

intermediate or depot level.

10.3.4.3.1 Labor Cost Equation for the Repair Depot Case if Higher Assembly
is Coded Intermediate Repair.

●
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TASK L03 (continued)

10.3.4.3.2 Labor cost Equation for the Repair Depot case if Higher Assemblv
is Coded Depot Repair.

Cost 01 labor for t

()Depot Repair if

Higher Assembly =

is DeQo! Repair

+
Fraction 01 ll,m

False flemovals

,’”’-( Detected as such )]

9=1 \ gmDePOl Site

Fraction 0!

().0 + Items Falsely

1 \Fwmved]
10.3.5 “Training Cost Equation.

L

,(’”:~n:”’](’:~:)[o+(i:)](!53

.Full or backup resowces based on the criteria o! Figures 3 and 4.

10.3.5.1 Training Cost Equation for the Intermediate Repair Cases. For
intermediate repair case, a repair training cost is incurred for each
operational site; for the depot repair facilities either full or back-up
resources are required based on the criteria of Figure 3.

the

10.3.5.2 Training Cost Equation for the Depot Repair Cases. For the depot

repair cases, repair training costs are incurred for the depot facilities and
discard training costs are incurred for the sites other than the depots which
repair the higher assembly.

10.3.5.3 TraininE Cost Equation for the Discard Cases . For the discard
cases , discard training costs are incurred for the sites which repair the
higher assembly. The depot sites are subject to the criteria of Figure 3.
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TASK 103 (continued)

10.3.6 Documentation Cost Equation.. A cost value is predetermined for the
case under consideration. Documentation includes the following elements: the
drawings and specifications which make up the avionic system technical manual;
the LSA (Logistic Support Analysis) preparation; and support equipment
requirement sheets, lists, software, etc. The determination of applicable
costs is the same as that for training.

10.4 Combination of Cost Elements. The cost element equations are combined
for each item for the alternative under consideration. The cost of an LOR
‘alternative for an equipment is the summation of the costs associated with the
items in che equipment. For an avionic equipment different alternatives may

be recommended for the different items; che higher assembly, however, must
always be assigned co the same case when evaluating all the next lower
assemblies contained in it. When making individual recommendations for a
group of items which have non-allocatable costs associated with them,
redundant costing must be compensated for. If part of the group requires
verification at a site and the remainder requires repair at the same site, the
verification cost is deleted since it is assumed that the capability to verify
is acquired with the.capability to repair. Similarly, back-up costs at a site
are ignored if full repair capability is collocated with it. ●
10.5 Table of Data Elements. Table 111 contains the various LOR data
elements, the LSA interface, the associated units required and the data
eIement sources as input to the LOR model for Naval Air Systems Command
equipments.
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TASK 103 (Continued)

TABLE 111. Naval Air Systems Command LOR data elements.

Input unit DataDataElements
Forma t

LSA
Required Source

1 Next Higher Assembly
L%\ Ye, system contractor

SRA Yes USA Contractor

SSUA Ye, SRA Contractor

L PredictedhTBF:
NIA Yes Hours Contractor

SRA Yes Hour, Contractor

SSRA Yes Hour, Contractor

1 lcem Name Number Contractor

Y Degradation Factor Fraction Navy

I Part No. Yes PIN Contractor

1 Nomenclature Yes Name Contractor

1 Identical [cems per System:

NRA Yes USA. Contractor

SRA Y., SR.4S Collcractor
SSFL4 Y.. SSRAS contractor

L cost per Item,

WF.A Yes Dollars contractor

SRA Y,. Dollars Co”traccor

SSRA Ye, Dollars Contractor

L Item Weight,
h% Yes Pound, contractor
SRA Yes Pound s Contractor

SSRA Ye, Pounds Contractor

L lteoJ volume:

WRA Yes FL; Contractor

SRA Ye, Ft3 Contractor

SSRA Yes Ft Contractor

L BC)[ Rate at lN.4:
WP.A Fraction Contractor
SRA Fraction Contractor
SSRA Fraccion contractor

s Numb,, ofSE P..‘SyPe:
Cv Afrcr.ftI Navy

‘fypelsite
NAS Aircraft{ Navy

Melsit.
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TASK 103 (Continued)

TABLE III. Naval Air Systems Command LOR data elements (Continued).

Input
Data Elernencs LSA

unit D.+ca
F.ma t Required source

s SE TyF.e DeploymentFacto,,
Cv Fraction Navy
NAS Fract10. Navy

s Number of SE operational Sit.. :
Cv Cvs Navy
NAS NASs Navy
DePoc DePc. ts Navy

s NumberofRepairFacilities:
Cv Cvs Navy
NAS NASS Navy
Dep.c Depots Navy

X12 RCT for Repair:
IntermediateRepair

(Cv-cv) Yes Days Navy
(NAS-NAS) Yes Days Navy

DepotRepair
(cV-Depot ) Y.. Days Navy
[NAS-DepOt) Ye, Days Navy

s DS at IntermediateRepairFacility:
Cv Days navy
NAS Days Navy

Y DS for Discard:
Cv $lFc;lsfce N.-.
NAS $lFt21sice Navy

$IFc lSice Navy

z. ‘ Inventory Sc.arage:.Co. c..
Cv

*LB
$/Fc~/Site Nevy

, $lFt31 Site. Navy
D.P,Q t $$IFc Is$ce. ~ Naq,

z: ; Labor .Race::
Cv. DollarslKo.r.

●LB
Navy

“ Dollars lEour, Navy
DePoc ; Dollars/Rou,: , ~w.

~B, accounts for NAS anti FIMd sites. if the value. of’ the aPP1lcable data element is identical. for

Che, sice Cypes...
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TASK 103 (Continued)

TABLE III. Naval Air Systems Command LOR data elements (Continued).

Input
Data Element,Format LSA

Unit Data
Requfrcd Source

L RepairMaterizI fiat.:
lMA ‘fraction contractorDepot Fraction C.”tractr,r

z ItemRepairWorkSpace:
Cv
NAS $fFt~lYear Navy

SlFc21YearDepot Navy
SIFClYear Navy

L ScrapRateat lMA:
m Fraction Contra; t.ar
SRA Fraction
SSSA

C.antraccor
Fract ion contractor

L Scrap Rate at Depot:
!JF.A Fraction
SSA contractor

Fraction
SSRA Contractor

Fraction contractor
L ItemOperatingFactor,

w Yes Fraction
SRA Navy

Yes Fraction
SSR.4 Navy

Yes Fraction Navy
L FalseRemovalRate:

WuA Yes Pra.tion
SRA

Contractor
Ye, Fraction Contractor

SSRA Yes Fraction Contractor

L False Removal Detecti. n Rat, ,
USA Yes Fract ion
SRA

contractor
Yes Fraction

SSRA
C..t,xtor

Ycs Fraction Contratto,
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TASK 103 (Continued)

TABLE III. Nava’1Air Systems Command LOR data elements (Continued) .

Input Unit
Dar, Elements

Data

Format
LSA

Required source

T space Requt~ed for verify psE Ye, FC21E’SE Co”tr. cco,
(Options IdenticalcoRepairPSE)

T AdditionalWorkSpace Ft2 Collt,actor

.T Docuu,en tation Cost:
lMA Dollars contractor

Depot Dollar, Contractor

M Number of Men Trained:

Cv Me” Navy
NAS Nell Navy
DePot Me” Navy

M Training Cost:

Cv Yes $11.ian Navy/Contractor

NA5 Yes $Itfan Navy/Contractor
Depot Yes SIkfan Navylc.ncr, ccor

!! Persom,el At tricion Rate:

Naval Fraction /Y... Navy
civilian Fraction lYear Naw,

L Number of New Items Entered in NSN System NSN, contractor

Y Item Entry Cost Dollars/Items Navy

Y Item Retention Cost Dollars /lcems/ NavT
Year

1.- Field Supply Administration Cost D.allars/lc em,/ Navy
sitel Year

Y Packaging and Handl?ng Rate D011ars/Fr3 Navy

Y Life Cycle Years Navy

Y Procurement Lead Time We, ks C.”,, . . . . .

Y Safety Level Weeks. Navy

Y Di,comnc Rate Fr, c tion Navy

T SE Support Factor (first year) Fr.?ctionlYear Contra, to,

T SE Support Factor (succeeding year) Frsct ion/Year Contractor

●
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TASK 103 (Continued)

TABLE III. Naval Air SYstems Command LOR data elements (Continued).

[rip. t
?.amat

s

T

T

s

T

‘c

T

T

T

T

Data Elements

HOUr Per Month:
Cv

WAS

DePOC

Direcc Maintenance Man-Hours for Repair:
(WRA)

Cv
Nils
D,DOC

: (WA)
Cv
XAS
DePot

(SSRA)
Cv
NM
DePoc

Direct Maintenance f4am-Hours for Verify
(Options Identical c. Nan-Ho.r. for Repair)

Transport atim Race:
lMA-DePoc
ResuF.P1y-CV
Re*”pply-14As
Resupply-DePot

unit Cost of Vmify/Repair PSE:
m

unitcostofVerifyF’SE
(OPCio.SId..cic.ltoRepairPSE)

Number of Verify/Repair PSE:

Cv
NAS
DePoc

SE Development Coat

SE M,nufac Curi.~ Hardware COSt
m-.
Nits
Depot

$P..e R.q.i~.d f.. Repair PSE:
lx
NAS
DeP.ac

SA

es

es

es

!,s

!,s

!.s
!,s

(es
r,,
[es

{es

Yes
Yes
1’.,

Y,,
Y,,
1’,.

unit
Required

lours/Month/
;E/SICe
[o. rs/Monthl
;E/Site
lo.rslf40nchl

;E/Site

io.rs
<ours
{ours

40”,s

~ours
30”,s

hum
Hours
Ih.rs

Hours

Dollars /P.a.nd
Doll. rs/Po.nd
Doll. rs/Po.nd
Dollar slP.a.nd

Doll. rs/PSE
Dollar. /PSE
Do~lars/PSE

Dc.llars/PSE

PSE
PS E
PSE

Dollars

Dollars

+PSE
Ft2/PSE
FC /PSE

Data
Source

Naq

w“).

Navy

Cmmr.ctor
Contractor
Co.craccor

Co.tr.ccor
Contractor
Contractor

contractor
C.ncr.actor
Contractor

Contractor

Navy
Navy
Navy
Navy

Contra.cor
Contractor
contractor

Contractor

contractor
Cmcractor
contractor

Contractor

C.ntracmr

Contractor
Contractor
contractor
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TASK 201.

LOIUAnaly.tihal.T~~hniques
Naval Warfare, Systems Command/Naval Sea

20”: SCORE:

20:1: Ptir.pose>

for Space and!
Systems Command ~Equipments

Tliistask specifies the mathematical equations for performing LOR analyses for
equipments under the cognizance of the Space and Naval Warfare Systems Command
and the Naval Sea Systems Command. The equations determine the life cycle
logistic support costs associated with the assembly hardware indenture level.

~

20.2 General. The LOR analysis recommendation for an item is based on the

econom=ct of four,LOR alternatives: (1) Organizational Repair; (2)
Intermediate Repair; (3) Depot Repair; and (4) Discard. The economic LOR
analytical techniques are based upon six major cost categories: (1) inventory
which includes level of investment attrition, administration, and storage
space; (2) personnel which includes training, and direct labor; (3) support
equipment which includes acquisition, suppOrt, and apace; (4) rePair which
includes material, scrap, and space; (5)’dOcumentatiOn; and (6) transPOrta~iOn’
which includes packaging,. and shipping. These Cost categories include fifteen
cost equations..

In the process of determining life’cycle costs, first;.one ,of seven
inventory.policies must.be specified, by the user. The mOdel wi~l then sel&ct
one of..three reorder”level distributions. This.information is then combined ●with. two ty,p.esof parameters,. discount: factOrs (bf w~ich” tfi”ereare two)“Sand
fIow rates (of,wliiclittiere-are five)”.

Tlie following~pages wiil..define tliemethodologies’ used’witli the discount”
factors,, flow.rates,,reorder levei.distributions, iitventory;policies,. and
f“iivall’y.,,tlfercost:equations’.;

20”.3“”Required”Parameters,. Tiiese are parameters which””are used;within” th’e~

various: cost’:el”ement’:equations.,

20.3.1 Discount. Factors.. TWO discount factors are required fbr’’usewith-”

individual’cost equations. Tfie first fictor ‘calculates the present value for

future costs incurred at the end.of’each y,earfor a number: of’years of the
operating;.l’if&:span-.

The standard. formula for the present.value of”’an annuity is used with” the
“peak program” cost’computations. For “phase-in” methodology, where yearly
expenditures will not be identical, the standard present value discounting
equation should be used for each year of the life cycle. Results of present
values.can then be computed. Year n is defined as the number of”the year in
to.the life span-.
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TASK 201 (continued)

For peak Drogram 16000cI

(mscouo!) [’”O-([”+(:H’’an’)-
Factor 1 ‘

()-

Annual
Year n

Interesl Rate

Formasc(n (doforeverycalendaryear0! life spanb

.

.

1

The second factor is the discount factor for future CQSCS incurred at the end
of each year starting with the second year and continuing through a number of
years per life cycle. It is used for the phase-in methodology.

20.3.2 Flo.dRates. There are five flow rates used in the
The flow rate is the movement of a repairable item through
cycle.

cost equations.
the maintenance

20.3.2.1 Verification Rate. The verification rate is the probability that a
component failure will be detected at a given maintenance echelon for a given-
LOR case. Verification is the ability of a maintenance technician to fault
isolate and determine that the item has failed. The actual repair may occur

at the same echelon or at a higher echelon. Non-zero values for this rate at

all three echelons are possible for some LOR cases; for Other casesa values
may be zero for one or more echelons.

(V,,;::~,flj. ~,(+:,,R~mOv2,,8,,COm
,.1H@, k,,,m~lyINHA))
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TASK ?,01(Continued)

20.3 .2.2 Repair Rate. The repair rate is the probability that the component,
upon failure, undergoes repair at a given maintenance echelon for a given LOR
case. This rate is defined for all three maintenance echelons but may be zero
for one or more according to the LOR case. In particular, it will be zero for

all three echelons for LOR cases in which the LOR assignment is discard for
the item or any higher assembly.

[

(%’)= ,(’”+(R,R%O(10-(‘a’’;;:;;;yy”. )))(“-(a)(’m%::::))]

20.3.2.3 Scrap Rate. The scrap rate is the probability that a component

failure will result in the item being scrapped or discarded at a given
maintenance echelon for a given LOR case. The component is assumed to be

permanently lost for further use. This rate is defined for all three
maintenance echelons but may be zero for one or more echelon. For example, if

the LOR case specifies discard for the item, then the scrap rate will be 1.0
for the echelon at which the item is first removed from its next higher
assembly (which may be in the equipment) and zero at the other echelons.

[

(:::)=(’”J+(R;,:N;;)(’0-( ‘“’s:::’21:”0”)))(“-(3)(%::::3]

20.3.2.4 BCM-TO-IMA Rate. The BCM to IM rate is the probability that a
component failure will be beyond capability. of maintenance (BCM) at the
organizational level and is sent to the intermediate maintenance activity
(IMA) for repair. This rate is defined only for the organizational
maintenance echelon and will be non-zero only for LOR cases that permit
organizational level repair of the item.

[ 1(Iv:e)=(’”+(::,:%1)(“”-(““HHH’Y)))(H ) (‘al”:)

20.3,2.5 BCM-To-Depot Rate. This probability assumes that a co!nponent
failure will be beyomf capability of maintenance at a lower-level maintenance
echelon a“d iS sent to the depot level for repair. This rate is defined only
for the organizational ad intermediate maintenance levels and will be
non-zero only for LOR cases that permit repair at these levels.

( )[((BCM to

Depot .

Rate
‘O+ :::%”::) (“”( ‘a’s\:::::W)) ) (2) (“-( .’”::::::: ))]
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TASK 201 (Continued)

20.4 Reorder Level. The Reorder Level used by a given inventory policy, is
calculated for a given mean, variance, and risk factor: There are three types
of standard distributions used to perform this calculation: the Poisson, the
negative binomial, and the normal. Tbe type of distribution used depends upon

the mean and variance. The selection criteria and computation methodology for

each of the three distributions are given below.

20.4.1 Poisson Distribution. This distribution is used whenever the mean is

less than 20 and the variance is equal to the mean. The distribution is given
by the following’ formula:

((Mm)tsl(c)l-.-”,
[Reorder Level)= P(1) =

(1!1 )

In usinz this formula to obtain a reorder level, it is necessary to find the

smallest value of x such that the sum of P (x) from that point on is less than

a

the given risk factor,. This value is found by a recursive procedure which

relies on the fact that

P(,) = (Mea”) PIX–11

*

if (e) l-w-,”, z ( 1.0 - (Risk) j

[Reo,dcr Lev,i) = O

20.4.2 Negative Binomial. This distribution
less than 20 and the variance is greater than
given by the following formula:

([ K+, -l)! (O-lF}
[Reorder Lev,lI = PI,) =

[( K-l)! C!(QIIW. X, I

wh,rc

(mea”)
K=—

10-1)

is ‘used whenever the mean is
the mean. The distribution is

(Va,ime,
o=—

(M,,”)
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TASK 201 (Continued)

●
of the Poisson distribution. it is necessary to find the
for x such that the sum of P(x) from that point on is less than
factor. Again, this value is found by a recursive procedure
following:

“’-((K+;;;-’’)’’’-”
U1l-. = (1.0- R!sk)

(Reorder Level) = 0

20.4.3 Normal Distribution. The normal probability distribution is used when

~

the,mean is 20 or more, or when the variance is less than the mean. For these
parameter values, the normal ia used to approximate the Poisson Or negative
binomial distributions so as to reduce the amount of computation involved.
The reorder level is calculated by the following set.of formulas (these

formulas use a Hasting’s approximation of the normal distribution) :

sign = +1

11Risk> .5 ReQlace Sisk With 0,0- Risk)

and it! S!On = -1

Z.4 - log. IIlskli .

[

{2.515517 + ,802853 (2] + .0103281~l 1
T = (z]

[1 + 1.43278S (2) + .189269 12>] + .001S908 {23} I 1
20.5 Inventory Policies. Alternative inventory,policies are used tO
calculate stock levels for each item at each site for individual support
programs. These policies represent rules and procedures used invarious
segments of the Navy inventory management system. The selection of inventory
policies is as follows:

FLSIP COSAL

~
MODFLSIP COSAL
MCO COSAL
ASO Retail
Wholesale Stockage (DODINST

UICP Wholesale Follow-on
Protection Level

4140.42)
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TASK 201 (Continued)

The Stock levels are used to calculate several kinds of inventory costs
according to LOR case for use in determining least-cost LOR code assignments.
Basic inventory theory begins with historical demand and demand averages as a
primary element. The theory assumes a demand estimate is available.

a. Demand is the number of items to be replaced at a particular level

because of items requested by customers during a 90 day period.

[Omand] =
(

““m;:;;::;~fl )(RW

One of the following factors is computed depending upon maintenance level:

0[

●
(“‘:5%)=

r

‘(%:!”3+BCM to OeW!Ra!e

at Organizational

-1

b. Discard is the number of items lost at a particular maintenance
level and represents a number of replacements.

IN,<*,O) .

[

(Number 01 Replacements

Per Year Per tile

c. DSF is the Iiscard fraction of total demand lost to the system at

the particular maintenance level.

[1[Oimrdl
(owl . —

(Ommdl
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TASK 201 (Continued)

d. DSS is the discard of total demand lost to the system at the

particular level.

20.5.1 FLSIP COSAL. (Fleet Logistic Support Improvement Program Coordinated

Shipboard Allowance List) . This formulation Uses a demand cutoff of .25 per
year (.0625 per quarter) for stockage of insurance items. For demand rates
greater than 1, the COSAL level is based on the use of a probability
distribution and provides a 10% or less risk of incurring stockouts (90%
protection level) . If the demand rate is greater than 10, an approximation
based on the normal distribution is used with the stock level being calculated
with the given formula. The Essentiality Code (EC) is a code to indicate the
degree to which the failure of the part affects the ability of the end item to

perform its intended operation.

Assignments

[DemandRate)= ([.25){Oiscar.11 1

Variance
(= ZMmamd Rate

Risk = 0.10

a. II (DemandRatel <.0625

the” IS!ock Level) = O

b. If .062Ss. (Demand Ra!eb c 1,0

then (Stock Level) . 1.011 Essm2iAity Code = 1

or

(Slack LevelI = o if Essentiality code> 1

c. 111:0s (Demand Rate) c 10

‘[

2,

lhen (SlackLevelI = Maximum “ 01

Reorder

d. t! (Demand Ratej 2 (10)

Ihen {stock Level) . Maximum

[
“ ( ;ema”d,ale+ ,T.28249,v,oema”dRa!e, )

~

.I”dkates a choke ,1 d!lw 01theIwo option,.
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TASK 201 (Continued)

20.5.2 MOD FLSIP COSAL . This allowance is calculated in the same manner as
FLSIP, except that, under MODFLSIP authorized allowances ‘of insurance items
vary depending on the level of importance of the mission an item supporta and
the item’s demand rate. It uses the same logic for a demand rate greater than
1. The stock level for a demand rate less than 1 is determined using the
Essentiality Code for the item.

issignmem
{Demand Rate) = {.251 @kcaldl

Variance = Demand fla!e

Risk = 0.10

a, U @emand Ratel c .025

the. IS!ock Level] = O

b. u Es%mtiali!y cede = 1

and i! .025s (Demand Rate) <.5

then (Stock level) = 1

or

i!.5 s (Demand Ra!e) <1.0

the” (Slock Level) = 2

c. II E$sen!ia!itv Code >1

and il .0255 fOemmd Rate) <.0625

lhen [S!ock Level] = O

II .0625 s (Demand Rate) <1.0

then [stock Level) .1

●
❉❆1.0 s (Oemami Rate) c 10

the” ISlmk LwlI . Maximum

il (Omand Rate)z 10
.(

‘2,

or

(Reorder)

2.

“iIhm (Slock Level) . Maximum or

Demand Rate + (1.282491 V (Demand Rate)

.I”ditatts a choice ,1 ,flher d !he !., @i&ls
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TASK 201 (Continued)

20.5.3 MCO cOSAL (Maintenance Criticality Oriented) . This formula derives
the stock level using the Essentiality code (EC) of an item. The EC

determines a Mission Criticality Code (MCC) for an item, which is then used in
the formula. The calculated value is rounded off to the nearest integer. The
low limit, high limit, A, B, and C parameters are given as input factors for
this poIicy, with values for the low limit and high limit.being given by the

EC.

Assignments

(Oemand Rate) = ( [.25) (Discard))

Mission Criticality Code = 1 II EssenUalitv Code >1

0!

Utssion Cri!lcality code=4nE%srxtldity Cotit = 1

[ [

. Low limit
. HIsh Limi!.

Risk = Maximum ‘r
w

Minimum

(A - (B [4 - MCC) ) - (C 109. (Unit Cost))).

(

then (StockLCVCI) = 10emand Ralc) + ~~Risk (-

)’

20.5.4 ASO Retail Policy (Aviation Supply Office). This model provides a

fixed ‘endurance level of support for the ship or station in accordance-with
the support period authorized by OPNAV.

Asslgnmntx
(DailyRalel= {Kummdl13651
Mm .{(Daily Rate) (Repair Cycle) (1.0 - (CISF) )

(Oemand Rate)= [ {Daily flalq (ASO Fac!ofl [CISFI I

Variance = Mean

Risk = 0.10

local Repair cycle Allowaoce IPDO!I = Reorder II Mean >0 . .

local Repair Cycle Allowance tPooll = O 11Mean s 0

a. It[omna”dnau)<.u

the(StOck Level) = [Pool)

b.If{Unit Cosl) < SS000

and II .S4 s [Demand RW c 1.0

thm(Slo<k Lwd) = (1.0 + (Pool))

C. UIUni!Cost)z C5000

[hm it ,34 s (Otman$ Rate) s .S

the”(slockLwd)= {POoll
a,,1s,If.5<(Qwm”dFUI,I<1.0
lhen( Stock Level) =(1,0 + (Pool))

d, ll(OmIand RateIzl.0

the” [S!nCk Le”tl) = (Demandliale) + [Pool)

●

●
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TASK 201 (Continued)

20.5.5 L%olesale Stockage. The formulae used in the wholesale stockage
concept, under DoD Instruction 4140.42, is based upon the observation that

problem items often develop as a result of engineering deficiencies which were
not anticipated but which were not improved even when the item was stocked.
Therefore, the’wholesale stockage criteria is used to determine when an item

should be managed with or without stock. These criteria are used on all types

‘of items and include variable holding costs (HC), variable procurement costs,
implied shortage costs (as define. in DOD Instruction 4140-39). and a
probability of no-demand function.

({ IDSFI (Production lead Timej + [1.0 - (DSFI ) IRevaic Cvc!el )
(Losses] =

(3651 )

ifDSS <12.0

(Item Holding Cost) = lHoldi”g Cos!l (Unit Co%!]

{“
I!em Holding Cost.

Shortage. Cost . L51Marimum m

shortagecoo

OT = (DSS)CISFI

I 12

(Indez) . Minimum “’’’’”””{(%)
(01+1

WY. (Eoo] + f{ol) [mm) +1.25 )( OSF)))

C-PA . C$:

C,P8 z C,P.

II (BUYI tUnil Cmtl < lTHRiSHl

CIA.Low

illEOOIWnit Cosll < (THRESH)

C~PB= Low

.C~P is !he a#minis!ralive costs of pmwrtmeo! plus receipt COS! lor s!octed i!ems,
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TASK 201 (Continued)’

TM tillercnce in costs is the dillerence in stocked Items minus nom$tock.w Items.

()
Oif!ercnce ={ Probatitily 01nodem8”dl {(c!pA]+ t2.OjCIHcl{BUYj)+f(l.o

1“ costs - (Probl ] [ [Cfp!d) (Frequency of Pmc.remenq + (.5} (lHCI

(COSDIFI ( (OSSll(Frequcncv 01 Procurement) ] + (DT] ( (It) - {C.pl -

(Pmdution lead Tbnesj (SC.}1(365] } - (0SS (Unit Cos!l

Procurement cycle] j

11COSDIF s O

t
lSlock Level) = Maximum ~

[ (r[Oemandl,(Lo$sesl,l = [:(.251 IOSF)’ 1.):

If COSDIF >0

Then

(SlockLtvell = O

20.5.6 UICP molesale Follow-on (Uniform Inventory Control program). This
policy is used by Navy inventory control points to manage supply system
inventories. It is based on simplifying assumptions which may or may not

accurately reflect the environment in which UICP operates. Such assumptions

include a steady state environment, continuous demand, and a continual review
of assets and requirements. Procurements are not constrained by funding or

other factors.

a.Odi”itio”s

l!cmlloldin gcost(lticl . 102”it Costl((08Sl + (HC)]l(HC i$lheholti"g costra!e olanitem hasedcn obsolesenci. s!ora9e cosl. andin!eres!ralc.l

Ohsolesence (0SS1 Rate = (4.01 I (OBSI (Ob$olewnce ra!e 1$the reciprocal al ezpec!td ilem Ufe and is [he cost, recognized in advance. 01 orocurjnq

maletial, which 1$ “ever sold.!,

Ordef=(High Limi!l +{ ManufacturersS e!upCostl

(80000000] {IHC):
TM =

{Itlc)l
U“i! Shorlaqe. cosl$= —.

($*” ‘SC’!

●

(DemandRalel, = {0cmano):s65,
I
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TASK 201 (Continued)

80F = i~.251(DSFl (Demand Ratell@OF tstheerPec!ed svstem!osses Perqu!rler durinQthe Ytar's0vefatln9 PtriodlollOwlnQ Procurement 1eadllme.j

BCE= (Lead Umel(Demand Ratt)(OSOIBCE istheezpec!ed system 10ssesduclng theprocurement ltadtime.l`

8022 = (91.251 toemand Rate) [8022 Is the wecled quarterly demand based M a 36S da! year]

8023G = (1.0 - [OSFI] (Demand Raml [Reoalf Cycle) (B023C is the number of items In depot repair at tha end 01 Ihe procurement leadlime.]

Wsoa = 1

()Mean= 8cE + B023G

Vwhm = Mean

b.Hnwls.om

(Stocklevel) = 0

c.M80Fs .001

I

0.0.

lStnck Levell = .5 + Maximum ‘t

(Mean) + .5

● 023T. OBOER 10CSTislhetixcd ardcrcostlor Dr.curemenl olanilem.l

11B022 s Test the”

OCST = {(low) + lManu!aclureS Setup Costsl)

~ (BoFI + .5I. of

01= Minimum,’

h[
18Df] IOBSOLJ. 01

(2s)

Mi”irmtm
Maximum lu”iIcos!I, Or

(121 (BOF)

[

99

oMEGA, =Minim,m lUnilShortageCOsl) lO1j

(mlF)

[[

.4499

Risk. Minimum
.01

Maximum , (OMEGAII ,

●
[( (OMEG.41, + 1.0, ]

II Mea” >1.0

L 721
Vatimce . (1.21)(MM”)
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TASK 201 (Continued)

lRmr~@

@F,{08S0L,+(M,,”]-1.0

r POF

‘ysOO=~iM:[,F,(o,oL,_Max,mum~]+., ..
(StockLevtlI - {Mean)

20.5.7 Protection Policy. In this policy, the user specifies a level of
protection for the items. This level of protection must then be met for all

possible demand rates.

Assignments

(

..
(1,0- OSFl117cpaifCy:lel

(Meanl=l(ommndl(oSF) (Lead limell +
(s6s1 )

Sisk= (1.0 - (Protection Leve!l)

a. ifal Dew31 Level

(henVariance . Mean

b. llnolat Ocpol Level

I [.72]

then Variance = [1.S1] (Mean)

(S1ock LevtlI . (Reortier]

20.6 Cost Equations.
-,,

20.6.1 Inventory Costs.

20.6.1.1 Level of Investment. The following cost equation accouncs for the
level of investment needed to acquire new stock per location. The new stock
per location is the current stock level for the preceding year subtracted from
the required stock level of the given year. This cost element is calculated
when the new stock per location is greater than zero. The stock levels are
determined according to the inventory policy used.
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20.6. 1.2 Discard Attrition. The following cost equation accounts for the
recurring cost of inventory purchased throughout the life cycle necessary to
resupply stock levels due to failed assemblies being scrapped. The failed
assemblies are replaced in the equipment with new assemblies. This cost

element is calculated when the level of repair option is discard.

The number of replacements per life cycle for all sites is calculated below.
The operating factor represents the fraction of calendar time an equipment is
operational “at the location during any year.

20.6.1.3 Inventorv Administration Cost. Inventory administration cost
represents the cost of entering the assembly into “the supply sys’temand
retaining it throughout the life cycle. The LOR analytical technique treats
inventory administration cost as proportional to the number of new items
entered in the NSN (National Stock Number) system. Specifically, the cost is
a function of three separate costs: item entry, item retention, and field
supply administration. Item entry is a one-time cost per NSN incurred during
the inventory procurement process so as to establish the new item in the NSN
system. Item retention is a recurring cost per NSN incurred throughout the
life cycle. It is a per-year cost due to updating of the NSN system. Field

supply administration is a per site cost incurred for local management of the
item.
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20.6.1.3.1 Inventory Administration Cost Equation for the Discard
Alternative. The administrative cost incurred for discard is the cost of

local management, entry, and retention of the assembly in the NSN system.
Specifically, within the various data elements, the word “item” refers to the
assembly.

20.6.1.3.2 Inventory ’Administration Cost Equation for the Repair Alternative.
The administrative cost incurred for repair .is the cost of local management,
entry, and retention of the assembly and its unique components or piece parts
in the NSN system. Specifically, within the data elements, the word “item”
refera to the new piece parts. Inclusion of the discard equation accounts for

the assembly itself. “A common cost element equation is applicable for each of
the repair alternatives.

20.6.1.4 Inventory Storage Space Cost. A common cost equation is applicable

for discard and each of the possible repair alternatives. The equation
computes the cost of storage space for the required stock level.
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20.6.2 Personnel Costs.

20.6.2.1 Training Cost. The cost equations are common for discard and repair

alternatives. The equation computes the cost of training men for a predicted
number of man-hours required. The number of man-hours required is computed as

a function of how many men are required for an action and how much time is
needed to complete the action. If initial training has already been

purchased, it is considered to be an expended cOst-and is nOt included in the
training cost. Only the attrition training cost is calculated for such a

case.

20.6.2.2 Direct Labor Cost. The cost equations are common for discard and

repair alternatives. The equation computes the cost of labor charged directly
fo; the action taken.

0,..

Direct

()Labor =

COS1

,-

[(.
P,rso””el

)(””)](’e’%”- %“ ,,,,
vw,f$,a!m” Issubstiluled loc!he discard allernatwe

.. Twamodes olcalc.latioq lhecost euuatioos aCcavailafile. lhe models Oepcntienl upon thetnpul dalaorovided.

169

Downloaded from http://www.everyspec.com



MIL-STD-1390C (NAvY)

TASK 201 (Continued)

20.6.3 Support Equipment Cost. ‘

20.6.3.1 Support Equipment Acquisition Cost. This element represents the

cost for acquisition of support equipment associated with the electronic
system in question. Already available support equipment is considered an

expended cost and does not enter the computations.

L\

()
Nmbe,01

s“pporl

Equipmmt Hours =

Requ,led

PerYear 1

!

SUQW!

()Equimmn!

Acq,,,ili,”=

cost

O,. .

Numbero!

()Replacunents P,,

Ll!, Cycle

(or All Sites

.((v,rf:lio”) _(R;::: )).
tssubst,wtedtorlhe discard alternative

.. Two modes 01 calculating lhc ox! equations are available. IIM mode is

depmdmt upon me inp.! data provided.
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20.6.3.2 Support Equipment Support Cost. The common cost equation is :.

applicable for discard and each of the repair alternatives. This equation

accounts for the recurring cost for support of support equipment.

( )[(

sum,,!
Eq,ipmml=
supportcost ‘;=;5’) (’:;:) (::H;)]

20”.6.3.3 Support Equipment Area Cost. The cost equations are common for

discard and each of the repair alternatives. This is the
cost calculated for a predicted number of hours that work
the type of action taken.

repair work area
area is required for

is the cost of●
20,6.4 Repair Costs.

20.6.4.1 Repair Material Cost. The repair material cost
materials (wire, piece parts, etc.) utilized to repair the assemblies which
have failed. The repair material cost rate is a percentage of the assembly

cost associated with the amount of repair material. Each repair alternative

uses the same equation. For the discard alternative, the repair.material cost

is zero since no repair parts are required.

20.6 .4.2 Repair Scrap Cost. A common cost equation is applicable for each of
the repair alternatives. The repair scrap cost accounts for the recurring
cost of inventory purchased throughout the life cycle necessary to resupply
stock levels due to failed assemblies being sent to a higher level of repair

for restoration. The failed assemblies are replaced in the equipment with new
assemblies . This cost element is not calculated when the level of repair
option is discard.
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20.6.4.3 Repair Area Cost. This i’sthe repair work area cost calculated for
a predicted number of hours that the work area is required for the type of
action taken.

(!5)=[(’IE;;Y) ((:E’) ’(’F?)) ( ::~’ )]

()
Amortized

Repair Work =

A,,, Cosl

N,mQefo!

()RepairWork

AreaHoufs ‘

Required

(fd%:kka)1
I

20.6.5 Docwnentation Costs. A common cost equation is applicable for discard
and reuair alternatives. Documentation includes the following elements: the
drawin~s and specifications which make up the electronic system technical
manual; the logistic support analysis preparation; and various support
equipment requirements sheets, lists, etc.

~ (’%’’0”1=

(OO:S)=[(’’jj’ij)((”i%ji)(:::)(’:+
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[ )
Number d

(D,c”nle”!,tio”cost )= (
R@%yr ( :) ( ‘“~;:~ ) ( ‘:: } ( %“1’ )

forAllsites .1
“((’’’;:p”(~:;)))) -,s S“bsl,tuttd 10, !he d,sca,d alle,nali”e

‘-Twomodeso!calculatingthecostequationsartavailable.the mode is

deptndenl upon the Inputdatamvided.

20.6.6 Transportation Costs.

20.6.6.1 Packaging Cost. This element includes the costs incurred during the
life cycle accounting for packaging of assemblies which must be sent to
another maintenance site for further action or are replacements for those
which have been lost to the supply system.

20.6.6.2 Shipping Cost. This element includes the costs incurred during the
life cycle accounting for transportation of assemblies which must be sent to
another maintenance site for further action or are replacements for those
which have been lost to the supply system.

r -1

1- J

. 8CM

()[,IMA is s“bstil”ted lori!,ms,,”!!c, !h, lnt,,m,diatt Level

flaw
(re!er to flow rales under required pararnc!ersl

()
. 8CA!

toOqol
i%$ubs!ilu!ed lor items stntlo!he Depot Level

Ralt
{relet 10 IIow rates under required parmne!erq
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20.7 Integer Considerations. Quantities involving a number of assemblies are
rounded to an integer by the following method. First- the quantities are

computed as specified in the preceding formulas. After calculating these
quantities for all of the assemblies in the system, each quantity is summed
for all the assemblies. These total quantities are then operated on in two
wavs. First, these total quantities, for each level of reDair are comuared to
a Ainimum of one per site. - If they are less than one per ~ite, they a~e set

equal to one per site. If the total quantities are greater than this minimum,

the quantities are rounded to the next higher integer. After these totals are

adjusted, they are reapportioned over all the assemblies in the same ratio as

they were originally calculated.

20.8 LOR Results. For each of the repair categories and discard, the

computed values of the various cost equations are summed to determine the most
cost effective level of repair.

20.9 Table of Data Elements. Table I contains the various LOR data elements,

the LSA interface, the associated units required, and the data element sources
as input to the LOR model for SPAWAR/NAVSEA equipments. Definitions for LSA

related data elements are found in MIL-STD-l388-2A, Appendix F.
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TASLE I. Level of repair model data elements.

Dam
Input Element D.,.
Fmm.c Number Data Element Name LSA unit, sources

A Run Ide.,ifica,ion NO.,
:

Em-y
D.,,of La.t.Ch.n& lcIUOID, N.vylc..tra.w

: 3 Base1.., Y..r
h 6

N.~
Lif, SW. Y., Te.rs N.vy

5. R, fer,..e Symbol None Co”tr.et’a.
;:: 6 R,fereac.Number Non.~.

7
Co.c*.cc.r

lteIIInd.”t.re NO”. C.nt*.Cto,
1 Pm’, NUMb., /N’OM,.C1. C.C. Yes none C..,t’cc.r
1 ; No. of New Items None

10
Co”crutor

UnitUe@ht le. lb,. C,.tr..cor
: 11 unitsize Yes C“.ft. Coo,racc.r

NumberP,,NextHigherAmsembl, Yes unit
:

C.n,,.ccor
;: U.ltcost Yes

1 14
$lA,sembly C4ntt.ct.r

S.aurCe.Haincena”ce& Recowrabili,y
(5MSR)COdeS ?,s None

1 15
N.v/Co”Cr.Ctor

MeanTimeBe,”.,”F.llures(KIBF) T,* Hours contra,,.,
1 !!...Timeco R+.air(hTTR) Y.. Hour, Co.ttactor
1 ;; Mill,,,,Ess.”tiali,,Code (HEC) Yes None

18
C..tra<t.,

CWerrideCode U.*, N.q
-: 19 OverrideAmount unit NavJ

J 20 ItemOp.ratingF..,., Y,. Hr/Yr
3 21

n.vlco.tr.. t.r
Order ‘“d Shipping11., (0&ST)-
O.ganiz.ti.n.l D*y. Nav

22 06S1- In,ermedi.,.lldtn,AC,i”lCy nay, !&-j
: 23 P,.aeu,eme”,Led 1%.. Day,

24
Naqlcontr.ct.r

RepairCycle- OrE!.nlza,l.an nays
: 25

Na%-f
P..p.lr cycle- lMA

J 26
nay, Navy

RepairCycle- DeP.t n.ys Cc.n,ra.cor
J Perm.””.lCO.,Rat, - “.rtflca,l.” Fractl.a. Navy

:: Personnel Cost R.,, - Rq.a, r F... C”.” Navy

: 29 !(.,,,1.1 costEat. F,*CCion N.”ylcw,cr.cc.ar
J 30 SUPP.XCEqulPoIe”,CO.,Rate F,. CC1O”
J

Navy
Dc,cum.ntation Co., Rate Fracc <on Navy

J ;; MA P,rce”t.g= F,. C,1O”
J 13

Navy
KM Race- Orga.lzatlo” F1-.cci.n

34
Navy

BCIIR.,.- IMA F,.ction Nay
.: 35 Ser.pk,.’- 0,8..1,.,,.” F,..,ion Navy

36 scrap&c. - lMA Yes Fr.ccl.an
: 37

Navy
SeraPRace- D,POC Y.s ?ra.tlon

38
Navy

Fals.RemovalRate- Organ’z.cional Fraction Navy
: 39 F.le.!Rem.valR.,.- lW Fr..ci.. N..q
J Fal..Remov.1 Race - Dep., rr.et tan

J

!l.vy

: False Removal De, ecri.. Rate -

Orgmlz. tie. Fra. cl.. N.T

62 Pal.. Removal De, ecti.n R.,, - lM F,,., 1..

:

N..y

43 F.ls.RemovalD,t.cti.”R.,.-D.Pot Frac,l.an N.vy
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TABLE I. Level of repair’model data elements (Continued).

D.,.
,$!., Element Da,.
>rmac Nmiber D,,, Element N-e LSA 0“1,, source.

44 stteName None !la.rf
4s LocationInde. cure None Navy
46 Location Sehelom Code None Navy
47 Le8d Time None D.y, Navy
48 RePair Cycl. v,, nay. Na~(Shlpl

Share
L 49 No. of Loca,io”s Ye* unit N.@ ShlP/

Shore
L“ 50 No.of Equip..”,. unit
L

N.v
51 stocks*.Poll., N...

L 52 Av.il.bilit,T.r&et(PrOteCtiO”
Level) Percell,.se Navy

L 53 N.. of shift, unit N.v
L S4 siteOp.rati.sFactor F...t1.” Navy
L 55 z.., 54.”, N.y(TransPer-

t.cimlCo.c)
L S6 D&live,,Seh,dul.(,hre,deliveri,a) No. P., N.v

R
Vf .0

57 R.,.”,,, lyPe Yes None CO.,,.<,.,

R ,1 58 R,,..,..Identification Y,* NO.e Co”,r.c,or
R 59 R,,..,.,D..criF.tlon Y.. None CO.,,*.,.,
R 60 r..ilitie./suptctcSp.ce Yes yr;t. Co”, r.ct. r
R 61 H.aurl, Co,, - R,cu,rlnE Co.tc.. co,
R 62 HourlyCo,,- Amortized $/Hr. C.a”tr.ctor

63 Proc.r,m,nc/TralninsCo,, FO11O”S
;

C..,,..,.,
66 Proc.r.m,ncSunkCost

R
0.011.,. contractor

65 Atwitim(SuF.Per,Rat,- FirstYear rractl.n NIV
R 66 AccritloLI/suPPor,Rat.-

S.b.eq..”cYear. F,.,,*O” Navy
67 De+,lop...,Co., Doll.,, CC.”,,..,.,

: 68 Dev.l.ap.en,SunkC.,, None “con,,..,.,
R 69 Hour.A,ail.blePerShift Hr/Yr CC..,,..,.,
R 70 AvallablllCy Fractic.” Fra.cclc.n Co”cractc. r

T 71 :tefu Number
1

N.m , CO.,,..,.,
72 T.skEchelon N.”, CC.”,,..,.,

T 73 T.skType None CO”,,.,,.,
T 74 T.,kDuration Hour,
T 75

contractor
R,,..,<,[d,n,lflc,tlonforTask(6) NO”, CO”,,*,,.,

T 76 N.. Requlr,d(6) unit CO”,,..,.,

●
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TASK 301

Level of Repair Analytical Techniques for
Marine Corps Equipment

30. SCOPE

30.1 Purpose. This task provides the mathematical equations for performing

level of repair (LOR) analyses of electronic, electrical, mechanical, and
ordnance equipment under Marine Corps cognizance. Selected application of

these equations permits computation of logistic support costs at designated
indenture levels of the equipment being analyzed.

30.2 General Military maintenance functions are normally performed at three— .
levels: organizational, intermediate, and depot. For Marine Corps operations

however, a five-echelon hierarchy usually exists within these three
maintenance levels as follows:

Organizational Maintenance - 1st and 2nd Echelons
Intermediate Maintenance - 3rd and 4th Echelons
Depot Maintenance - 5th Echelon

30.2. I LOR Composition. Within this hierarchy the LOR analytical techniques
determine the lowest life cycle cost alternative for maintaining a failed
hardware item, i.e. , should it be discarded (washed out) or repaired, and at
what maintenance level should the work be perfarmed. Life cycle maintenance

costs are produced for three designated equipment indentures. In decreasing

order of complexity these indentures are unit, assembly and, lowest
.0

replacement item (LRI). Within each indenture level the LOR analysis
technique allocates costs to 6 major categories covering a total of 12 cost
elements:

Cost Category Cost Element

Inventory Item Entry and Retention Cost
Inventory Cost
Repair Material Cost
Packaging and Transportation Cost

Support Support Equipment Cost
Support of Support Equipment Cost

Space Inventory Storage Space ~ost
Support Equipment Space Cost
Repair Work Space Cost

Labor Labor Cost

Training Training Cost

Documentation Documentation Cost
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Summing the costs for each cost element thus provides the total cost of the
LOR alternative being analyzed.

30.2.2 Maintenance Definitions. Maintenance is divided into two classes :
discard and repair. Discard maintenance is a policy where a failed item is
discarded (washed out) and replaced with a new item from stock. The discard

maintenance policy may be designed for execution at any maintenance level.
Repair maintenance is a more comprehensive procedure. It generally consists
of maintaining a failed item by isolating and removing a defective lower level
component and installing a new one in its place. For example, a failed unit
could be repaired by installing a new assembly. A defective LRI could be
repaired by isolating and replacing a faulty piece part within the LRI.
Repairs are attempted and/or performed initially at a designated maintenance
level. For those failures that cannot be corrected there, the discrepant item

is generally sent to higher level maintenance echelons for additional
troubleshooting and repair. Under certain conditions a maintenance echelon
may be authorized to discard a failed item if it is beyond economical or
practical repair.

30.2.3 Required Parameters. There are three parameters derived from input
data that are used in most cost element equations, namely, annual number of
item failures, item daily demand rate (number of item failures per day) , and
discount factor.

● 30.2.3.1 Annual Number of Item Failures. The annual number of item failures
represents the expected frequency of repair actions . It is the key initiator
of all maintenance events. For purposes of this standard, all item removals
are defined as failures , i.e. , there are no false removals.

(*red)(iY’’)(IEa’j
Numb,,
01Item =
Failures

(MTBF...)

Wm cm bt a nil, assembly, or Llll.

““Ooera@ hou,s maw be replaced by miles traveled, rou”d$ fifed, or
,“,1,, as ,p@,ogr,a!e 10 (“0, ,! equipment hei”q .Ilalyz, d.

‘..:Mean time Wlwmn Iailurc [MTBF) can be based cm ogeraling hews,

mileage. rounds lima, cycles, or whatever km is aoDmoda!c to use in

6escr!binq lhdure (or repair) !requency.

30.2.3.2 Daily Demand Rate. The daily demand rate is the average number
item failures occurring daily at the operational sites. For the discard
alternative it represents the number of spares. COnSWIIUI each day. For the
repair alternative the daily demand rate describes the number of daily

of

●
maintenance events for a given repairable item.
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Ddb

( )[ 1
(Annual Number of Item Failucu\

Demand =

Bale (365 Days Per Year)

30.2.3.3 Discount Factor. The discount factor employs a finite discount rate

(other than zero) and a stated period of time to determine the present value

of future money. It ia used to determine the amount of money that would have

to be plac”ed in an interest-bearing account now in order to pay for future

costs incur”red during the equipment life cycle. It is aasumed that these

expenditures will occur aa equal annual payments made at the beginning of each

year of the life cycle.

‘O::’:l’’O+(oiscount Rate] {1.0 + Discount Rate)

‘This !tr,n breaks tiown rnathematicalty if the discount ,ale is zero. II

zero discount ra!e is used. xl discount !aclo, equal 10 Ihm lilt cycle.

30.3 Cost Category and Cost Element Equations. The following paragraphs
provide descriptions and mathematical equations for the cost categories and/or
coat elements which form the basis for the LOR analysis technique. Separate

equations are given for the discard and repair maintenance alternatives., In
addition, two forms of repair alternative equations are shown. The first form

addreases equipment repair where a single level maintenance policy exista,

e.g. , organizational level repair of a failed item and organizational level
discard of the item if it cannot be fixed. The second repair alternative,
multiple level repair, treats situations where more than one maintenance level
is involved, e.g. , organizational level repair followed by depot repair of
those items which are beyond the maintenance capability of the organizational
level. If the item subsequently cannot be repaired at the depot. it is washed
out.

30.3.1 Inventory Costs. Inventory costs are the sum of the expenses
associated with inventory administration, i.e., item entry and retention in
the supply system, inventory stock, repair material, packaging for shipment,
and transportation.
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30.3.1.1 Item Entry and Retention Cost. This cost is the sum of two cost
segments: item entry cost and item retention cost. Item entry cost is a
one-time cost incurred in establishing a new item and assigning it a.national
stock number (NSN) in the supply system. Item retention cost is the annual
administrative expense of keeping the item in the supply system.

30.3.1.1.1 Item Entry and Retention Cost Equation. The item entry and
retention cost equations for the discard and repair alternatives are
identical. However, the number of new NSN required in the supply system may
vary depending on the maintenance alternative. Generally, if an item is
discarded at failure, only the NSN covering that item would be necessary. If

the item is capable of being repaired, thnse parts unique to it and not
currently residing in the supply system inventory will require NSN
assignments. Multiple use NSNS, i.e. , those NSNS used in two or more
different items are not considered to be unique NSNS.

30.3 .1.2 Inventory Stock Cost. This cost element accounts for the’cost of
spares required for maintenance during the equipment life cycle.

30.3.1.2.1 Inventory Stock Cost for the Discard Alternative. For the discard

alternative, inventory stock cost consists of the cost of spare items needed
to remain self-sufficient for a stated period, and the cost of system stock
required during the item’s life cycle to replace items discarded at failure.
The item spares quantity is the number of spares required to meet an input
target probability against stock-out (PASO) for the specified Required Days of
Stock (RDS) using che Poisson probability distribution. This is, enough items
are spared so that the probability of exhausting the available stock during
the RDS is lower than a particular threshold given as l-pAS13.

30.3.1.2.2 Inventory Stock Cost Eauation for the Discard Alternative.

L J
where.

/ Itemspares \

()
Oua”!ily at ,,”

. N, whew N IS smallest inlegcf such that
Mai”le”, nce

1,”,1
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Oaw

( )(A = Demand
Required Days of Stock

Rate
at am Malntenanca Level )

and
/ Ann”al \

30.3 .1.2.3 Inventory Stock Cost for the Repair Alternative. For the repair
alternative the inventory stock cost is composed of the cost of the
maintenance float (rotatable pool) , spares, and system stock. The maintenance
flost and spares quantities are located at a particular maintenance level. In
order to achieve a specified level of confidence against having an item ●
stock-out, a confidence quantity will be maintained at this particular level.
This confidence quantity will be the number of spares required to meet an
input target probability against stock-out using the Poisson distribution. It
will be sufficient to cover both the maintenance float and item spares
quantities.

30.3.1.2.3.1 The maintenance flOat is a rotating inventory of items stocked
at a maintenance echelon to provide onsite replacements of failed items. The
maintenance float quantity is a function of the percentage of failed items
which can be repaired at the maintenance echeion and the repair cycle time
(RCT) required to effect maintenance. When a failed item cannot be repaired
immediately, a replacement item is taken from the maintenance flost and used
to return the discrepant equipment to service. When the failed item is
repaired, it joins the float. Wlen am item is subject to multiple level
repair a maintenance float at successively higher maintenance echelons may be
required if maintenance pipeline delays are excessive. These delays occur
when the RCT at the next higher maintenance echelon exceeds the ~S at the
lower maintenance echelon.

30.3.1.2.3.2 The spares quantity iS an inventory used to replace failed items
which cannot be repaired onsite. These items are either sent to a higher
maintenance echelon for repair, i.e. , beyond capability of maintenance (BCM),

or discarded. BCM items occur when: (a) the site is not authorized to repair

o
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the item, (b) the site is restricted to a discrete but not complete set of
repair actions and must send the item to a higher maintenance echelon for

additional repairs, andlor (c) the site is not authorized to discard the
failed item and must send it to another maintenance echelon for final
disposition or condemnation. Items are discarded when they are not
economically repairable and the site is authorized to condemn and dispose of
them. This action is usually performed at the highest maintenance level where
complete repair of the item is authorized. BCM and discard items both affect

spares quantity because they are local inventory losses which must be
recovered in order for the site to remain self-sufficient for the specified
pericd.

30.3.1.2.3.3 System stock is that quantity of items procured during the life
cycle to replace BCM (wash out) losses.

30.3.1.2.4 Inventory Stock cost Ea.uation for Single Level Repair Alternative.

(’”E’)=(::) (ii)+(iiiE!)(m)
●

✼k“,, / \ L,”,l I

where,

/ Con fidmce \

Discount

Fac(or )

and, a . m index dem!ing Ihe I,rst maintenance level in the alternative

being e.almltd.
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30.3 .1.2.5 Inventorv Stock Cost Equation for the Multiple Level Repair
Alternative.

where.

/ Confidence \

()aua”lity ‘a,
= N., where N. is the smallest Integer such that

am Maintenance

Level

(bM:::oc)

Ouanlltv al
. N,, where N, k the smalksi in!ew such that

L

I

●

●
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\ Confidence \

.( )Oua”li!yal
= N., where N. is the smallest Inleger such Ihal

nm Mtinttnanca

Level

and

and

b . m index LIenoling the second maintenance level.

n = m ifldex dent.ti”g !he highest maintenance !Cvel.

n -1 = m i“du denoting the main!e”ance level Immediately preceding the

highest main! cna”ce level,

NOTES : 1. For the purpose of this standard, integerization quantity
criteria for Annual System Stock, i.e. , rounding co the next
higher integer, are not applicable.

2.. Negative quantities are not allowed . If term is less than zero,

use zero.
3. BCM rate at highest maintenance level is a discard (washout) rate.
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l“’ 30.3.1.2.6 Inventory StOck Cost foi the Multiple Level Subitem Repair
Alternative. A slightly different procedure is required for determining “

inventory stock quantities when a repairable item contains repairable
subitems. For example, a repairable item at the unit level of complexity may

contain subitems, i.e. . assemblies, which are also repairable. Further, these
subitems may be repaired at the maintenance level where they are removed and
replaced or they may require repair at one o! mOre higher level ,mainten%rice
echelons.

30.3.1.2.6.1 COnsider the maintenance sequence Of a repairable item
containing repairable subitems as diagramed and described below. Item repair
is permitted at the organizational and 4th echelon maintenance levels but
subitem repair can be effected only at the 4th echelon.

organizational Maintenance
41h Echelon Maintenance

Failed Items Item EICWd lo 4th Echelon

Organizational Sti,tem Removals 41h echelon Subi!em

Sent to 4thEchclon (or RwiT Removalslot Repair

Defective subitems removed at the organizational level must be sent to the 4th
echelon for rePair. Also, same items which are beyond the capability of
organizational level maintenance are sent to the 4th echelon for additional
repair and they can contain failed subitems which are 4th echelon-repairable.
Therefore, the total number of 4th echelon subitem repairs is a function of
the number of subitems sent from the organizational level to the 4th echelon
for directed repair and the number of subitem failures detected in items
repaired at the 4th echelon.

30.3. I .2.6.2 This Situation iS replicated as more maintenance levels are
employed. (Also, this sequence of events can be extended tO include
sub-subitems, i.e. , LRI’s, contained in subitems. ) Nhen such an indentured
structure equipment is subjected to an LOR analysis, the following equations
should be used, as necessary, to determine inventory stock cost and
maintenance float, spares. and system stock quantities.

●
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30.3 .1.2.7 Inventory Stock Cost Equation for the Multiple Level Subitem
Repair Alternative.

.(’)=[(:S:)+(:::)+( )]
Sabiltm

Cmlidmce cost

+ Ilum!ilyd nrn

()

Per +

Maintenance ‘ Ilem

Lw,!

whue.

()”

S“ti!em

Confidence

Ruaniily at a,ti = N,, where N, is the smallest integer such Ihst

Mai”le”s”ce

Level

W“re’s=f=:)[’o-(z
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( )
S“ti!m

Confidence
Ouanti!yat b. = N,, where f+, is the smllmt integer s“cfl lhat

Maintenance

level

and.
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(i

Suhilem

Confidence

Uuantllv at nm = N.. where N. is the smallest integer such Ihal

Maintenance

lewd

when A, =

I!em
Item

()()

Daily
BCM Rate

+
Oemanti ~a,::c::nce

Rale
Level

1
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Subitem Failures

( )[[

Sent From (n- 1Y310

nm Ma{n!enancE =

Level

TASK 301 (Continued)

(:d)[-(~m:,)](s:m)
‘(:d)(imM,)[lO-(im:e)](,:)](b:;S:,,)j” ‘+

ItemBCM Item

( )]( )

,,0- Rate at.* MT8F

Maintenance —Subitem
Level MT@F

30.3.1.3 Repair Material Cost. Repair material cost accounts for the parts
and/or supplies required to fix a failed hardware item. A repair material
cost factor (the ratio of the average yearly cost of repair material per ●
failure to the item’s unit cost) is used to predict costs in this LOR
category.

30.3.1.3.1 Repair Material Cost for the Discard Alternative. Material cost
is zero for the discard alternative because repair parts and/or supplies are
not required.

30.3 .1.3.2 Repair Material Cost Equation for the Single Level Repair
Alternative.

(“!??=(::)fO-(:::e)](m)(E2)(=)

30,3 .1.3.3 Repair Material cost Equation fOr the Multiple Level Repair
Alternative.

●’
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.This is a wmhoul tale when applied to a single level repair alternative

●
30.3.1:4
i~curred

zchelons
the type
it.

T’ransuortation cost. Costs in this category cover the expenses

in packaging and shipping inventory items between the maintenance
for the purposes of supply or repair. These costs are functions of
of commodity item, its size and weight, and the cost of transporting

30.3.1.4.L Transportation Cost for the Discard Alternative. This cost is the
one-way cost of shipping a new item from a supply point to the maintenance
echelon which requisitioned the item as a replacement for the discarded item.

30.3.1.4.2 Transportation Cost Equation for the Discard Alternative.

30.3.1.4.3 Tt-ansporcation.Cost for the Single Level Repair Alternative. This

cost is the sum of two similar but unique cost factors . The first involves
the packaginz cost and the round-trip cost of transporting a failed item
between the
repair. In
the failure

●

failure site and the maintenance echelo~ resp~nsible for its
some cases the cost Of transporting the item is negligible because
site and the maintenance activity are colocated or the proximity
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of these facilities precludes significant cost accrual. The second factor iS

the cost of packaging and transporting an item from a supply point to the
maintenance echelon. This supply item.is a replacement for the one drawn from

the echelon’s spares stock to replace an item washed out during maintenance.
This form of discard occurs when (a) the Item is beyond the repair capability
of the maintenance echelon, and (b) the echelon is authorized to discard the

item when it is beyond economical and./0rpractiial repair.

30.3.1.4.4 Transportation Cost Equation for the Single Level Repair
Alternative.

md

Collocation Factor = mm when maintenance levels are Cc.llocaled and 1.0 when

mai”t,na”cc levels are “0! collocated.

30.3.1.4.5 Transportation Cost for the Multiple Level Repair Alternative.

For this repair alternative the cost includes packaging and transporting the
failed item-from its point of failure to and from the maintenance echelon
initially responsible for its repair. It also includes subsequent costs for
transporting items beyond that echelon’s maintenance capability to higher
level maintenance activities. In those situations where one or more
maintenance echelons are colocated , transportation costs may be negligible.
separate transportation cost factor is provided for the case where a
replacement for a failed item is obtained from a designated supply point other
than a depot.

A

30.3.1.4.6 Transportation Cost Equation for the Multiple Level Repair
Alternative.
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+ (:)(:””)[(’’M’”’(’:EW)]’’’(’:”
+(:)(~m:e)(~m:)[(pamn’)+(’:
‘+t:::)(~m:e)(~m:e)(::)

ljparn”g)+(l::ggq](

● anti

SwplyPointFacto, . zero when item MJPPIV point and dapo! are me same

and one when ilem supply point is mat the depol.

30.3.2 Support Cost. This cost category is
support equipment cost and support equipment
element accounts for the acquisition cost of
second element covers the long-term expenses accrued in supporting andior
maintaining support equipment during the life cycle of the prime equipment.

composed of two cost elements:
supp’ortcost. The first cost
the support equipment. The

30.3 .2.1 Support Equipment Cost . Two types of support equipment, peculiar
support equipment (PSE) and common support equipment (CSE), are included in an
LOR analysis. Both PSE and CSE can be employed for discard and repair
actions. For discard, support equipment may be required to confirm a failure
or to demilitarize the item.

30.3.2 .1.1 PSE and CSE Application. PSE is unique to and generally designed
for use with a specific equipment or equipment family. CSE is designed for a
wide range of applications and usually exists in the normal support equipment
inventory. However, a new equipment entering the operational environment may
require either CSE not in the inventory at specific maintenance echelons or
additional CSE at a repair site because of the increase in maintenance

●
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o
activity generated by the new equiptient. For the purposes of this LOR, CSE
cost is intended to cover the acquisition of additional CSE for these
situations. The development cost of CSE is a sunk cost. However, the
development cost of PSE is.included in the overall coat of support equipment

as a separatecost,element. ,,.:
30.3.2.1.2 PSE and CSE Cost Allocation: PSE and CSE costs are allocatable
costs. PSE and CSE cost allocation factors are used in apportioning support
equipment costs among only those items which require the support equipment.
The allocation technique is based on the ratio of the item’s failure rate to
the-total failure rate of all items in the equipment which share the support
equipment. A discount factor is not applied to support equipment cost since
it is a one-time purchase, but the cost of supporting support equipment during
the life cycle ia adjusted with the discount factor.

30.3.2.1.3 Support Equipment Cost Equatio’n for the Discard Alternative.

(?i3=:[(’’2?’)+(’!::)(U;OS1)] (!:$)

30.3.2.1.4 Support Equipment Cost Equation for the Single Level Repair
Alternative.

●
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30.3 .2.1.5 Support Eauipment Cost Equation for the Multiple Level Repair
Alternative.

.

30.3.2.2 Support Equipment Support CoSt. It is necessary to include the cost

of maintaining support equipment during the life cycle of the equipment it
supports . A support equipment support factor is used in predicting this cost.
This factor is the ratio of the average annual support equipment maintenance
cost to total cost of the support equipment.

30.3.2.2.1 Support Eauiument SUPPort Cost Eauation for the Discard

Alternative.

L
.

( )
number 01 r.

+ ~ :’%
(“ “)( )]”

,>. ~~~l~,na, CSE CO,!

,2,,., ( ‘u:;::;::”’) (‘R 1
CSEUn,l Allacalion

i.1 Maintenance Cosl
Level
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30.3.2.2.2 Support Equipment Support Cost Equation for the Single Level
Repair Alternative. .. .

30.3.2 .2.3 Support Equipment Support Cost .Eatiationfor the Multiple Level
Repair Alternative.
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30.3.3 Space Cost. The total space cost is the sum of three costs:

inventory storage space cost, support equipment space cost, and repair work
space cost.

30.3 .3.1 Inventory Storage Space Cost. For the discard alternative this is

the cost of storing the spares quantities and system stock on hand. For the

repair alternative this is the cost of storing the maintenance flost, spares
quantities, and system stock on hand. It is assumed that on the average, one

half of the annual system stock is on hand at any one time.

30.3.3.1.1 Inventory Storage Space Cost Equation for the Discard
Alternative.

L (2} J

30.3 .3.1.2 Inventory Storage Space Cost Equation fOr the single Level

●
Repair Alternative.

r

(::,)=
[ a5ik. )+(afs:ce)+(se)(g,)

Maintenance Level

197

Downloaded from http://www.everyspec.com



MIL-STD-1390C(NAW)

TASK 301 (Continued)

30.3.3.1.3 Inventory Storage Space Cost Equation for the Multiple Level
Repair Alternative.

( .)
tnvenlory

Slorage =

Spca cost

+

(2)

. .

30.3 .3.2 Support Equipment Space Cost. This cost element accounts for the

cost of peculiar support equipment (PSE) and additional common support
eauiument (CSE) floor suace for discard and/or repair alternatives. PSE and..–.
CSE cost allocation fac~ors are applied to prorat~ the cost of support
equipment space among those items which require its use during maintenance. ● ’

30.3.3.2.1 SuppOrt Equipment Space COst Equation for the Discard
Alternative.

[

(S”ys%”’)=: (M::)(S+ijc)(I?)(23
Mm!h ,.

=i(Z)(~E)(f%)’’R’’’K
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●

30.3.3.2.2 Support Equipment Space Cost Equation for the Multiple Level
Repair Alternative.

(

[[

‘Uor:fi:v’)= $ (::) (?i=?)+(:g) (!;;;) ““

.

12 Month%

PM Year
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30.3.3.3 Repair Work Space Cost. Repair work space cost covers the cost of
floor space (excluding support equipment space) required for the repair of
failed items. This cost is apportioned across all items which are repaired in
this work space. For the discard alternative repair work space is
nonexistent; any space required for discard is considered to be included in

support equipment space cost.

““’’’’’’’=(5:)Ey)()(:’)(’’::”v’

where,

(. “)

R@, work
(
N“nlbet,1ItemRepairs

spaceAwonimment= ,,),1W Mal,kmncelevel

Factor al am

Malnlenance / N“rnbe, of i. Iwnl Repairs

level
~ ( ,t,mMa,nlenace ,,”,, )

30.3 .3:3.1 Repair Work Space Cost Equation for the Multiple Level Repair
Alternative.

●
RePalr Wo,k

( )=space Cosf

whete.

I

()
Rep,i, Work

(

Nmmmr of nom Repairs

)

(“)

FWmlr work
(

Number 01 IIem Repairs

Space .4pp0rti0nmerJ =
al b,. Maintenaom Level

Space Apportionment =
at ntk Maintenance Level )

Factor at b,. factor at n,”

Maintenance
~(

Number ,1 i,. Item Fl,@,,

)
Mai”!enance Number of im Ilem Reoairs

al b,” Mai”lcnaw Level ~ ( a!n,,Maio!ena”ce LCvtl )
Level Level 1=1

0’
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30.3.4 Labor Cost. This category encompasses labor expenditures associated
with both discard and renair actions. It accounts for the time in manhours
spent by each labor category (military occupational specialty, MOS) involved
in the maintenance event and the labor cost in these labor categories.

30.3.4.1 Labor Cost Equation for the Discard Alternative.

(:::)=(
‘“”;::) [i (N”M:E:) (;;ii,)] (“5)”

30.3.4.2 Labor Cost Equation for the Single Level Repair Alternative.

30.3.4.3 Labor Cost Equation for the Multiple Level Repair Alternative.

[ [((:::)= (‘“”;:;;)i
i=l ‘“”’’’0’”’’’’’”’”” (i:i:)]+(’nni!?(’:?s::’)

[( )
Number01Maintenance

Man. Hours for

i Ne@air. i- Skill

1=1 Level MOS at b,.

MalnlenanceLeve[

(
BCM Rate al

[“ - 1). Maio!enance

)[
i

Level 1=1

Mao. Ho,rs !0:

Repair. itn Skill

Level MOS al arh

Maintenance Level

1

J

()Numbe: 01 Malnlcnance
Man. Hours IO(
Rewr, 1,. skill

Level MOS al n,”
Mainlenanm level

P skill

( )]]LOCIMoS (‘E:,
labor “ale
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30.3.5 Training cOst.. This category inklqdes the life cYcle cOst Of training ●
uersonnel required to maintain the equipment and replacing previously trained
~ersonnel lost through attrition.

30.3.5.1 Trainin Cost E uation for the Discard Alternative.

(5$)=[i(;;).ijs::)][l+(’:::)(D:~]” ~,

30.3.5.2 Training Cost Equation for the Single Level Repair Alternative.

30.3 .5.3 Training Cost Equation for the Multiple Level Repair Alternative.

30.3.6 Documentation Cost. This cost element covers the expenses associated

with PSE technical manuals. It assumes that the major factor affecting

technical documentation is,its development cost, Production cost of technical

manuaLs is considered negligible. Documentation cost is allocated among those

equipment items which share the use o~fthese manuals. Document ation

development cost for CSE is a sunk cost. Additional CSE documentation costs

are negligible. A comon documentation cost equa.tion is applicable to both
discard and repair maintenance alternatives.

. .
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Equation for the Discard and Repair Alternatives.
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30.4. LOR Alternatives. A total of 19 different LOR alternatives exists In
the Marine Corps maintenance hierarchy. These alternatives are shown in Table
I where, for example, maintenance alternative 11 describes a sequence of
events beginning with repair of a failed item at the Organizational level. If
repair is unsuccessful, i.e. , BCM at this level, the item 1,ssent to the 4th
echelon for further maintenance. If the 4th echelon cannot fix the faulty

item it is shipped to the depot. At the depot the item is either repaired or
washed out. Table I also identifies the washout point for each maintenance

alternative. The washout point is the lowest maintenance level authorized to
condemn or dispose an unserviceable item. An item may become unserviceable

because iC Is BCM or it is not economically feasible to repair. In either
case the item is washed out.

30.5 Combination of Cost Elements. The total life cycle LOR cost la the sum

of the cost elements for the maintenance alternative being evaluated. The LOR
discard alternative requires the inclusion of 10 cost elements. (Repair
material cost and repair work space cost are not included in the LOR discard
alternative. ) The LOR repair alternative, however, encompasses all 12 cost
elements.

30.5.1 Total Life Cycle LOR Cost for the Discard Alternative.

‘K5!)+(i!”i;w:“H7)+(D”C”:V””)
30.5.2 Total Life Cycle Cost for the Repair Alternative.

(=,)=(Ti;~~n)+(::::::l)+(.a~fl0$l)+(Tans::@)+(JE)+(iR*t)

,t

+

204

Downloaded from http://www.everyspec.com



NIL-sTD-1390c (NAVy)

● TASK 301 (Continued)

30.6 Table of Data Elements. Table II provides a list of the data elements

required to perform an LOR analysis. Also identified in tbe table is Logistic
Support Analysis (LSA) compatibility and data element units and sources.

30.7 LOR Computer Programs. Computer programs have been developed by the

Marine Corps for machine processing LOR data and perfoming LOR calculations.
These programs provide the capability, (a) to perform LOR analyses for any or
all of the 19 LOR alternatives and, (b) to fimd the optimum (least cost) LOR
solution for a given set of input data. An additional program feature is a

sensitivity analysis routine which permits varying any input parameter over a
range of values to assess its impact on the LOR alternative.
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TABLE 1. LOR maintenance alternatives.

Repair

Alternative
Discard

Next Next Next
Number..

Lowest
Repair

“Higher Higher Higher Washout
Repair Repair Repair PointLevel
Level Level Level

1 O*

2
.3*.

3 4*

4 D*

5 0
6

0
o’ 3

7
3

0 3 4
8

4
0 3 4

9
D D

o 3
10

D D
o 4 4

11 0 4 D
12

D
o D

13
D

3
14 3 4 :.
15 3 4 D D
16 3 D D
17 4 4
18 4 D D
19 D D

*O - Organizational Level, 1st and 2nd Echelons Combined
3 - Intermediate Level,
4- Intermediate Level,
D - Depot, 5th Echelon

3rd Echelon
4th Echelon

I
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Table II. M_arine C_orpsI,ORdata elements.

Data LSA Units
Data Element

Data

Element output Required Source

1 Number of Operating End Items Yes Number MC

2 Number of Operating Hours Per Yes Number MC

End Item Per Year

3 Mean Time Between Pailure Yes Hours Contractor

4 Number of Identical Items per Yes Number Contractor

End Item

5 Number of Years in.Life Cycle Yes Years MC

6 Discount Rate Fraction MC

7 Item Entry Cost Dollars MC

8 Annual Item Retention Cost Dollars MC

9 Number of Unique New NSNS Number Contractor

10 Cost Per Item Yes Dollars Contractor

11 Item,5CM Rate

Organizational Level Fraction Contractor

3rd Echelon Fraction .Contractor

4th Echelon Fraction Contractor

Depot Fraction Contractor

12 RCT Yes

Organizational Level Days MC

3rd Echelon Days MC
4th Echelon Days “.MC

Depot Days MC

13 SDS

Organizational Level Days MC

3rd Echelon Days xc
4th Echelon Days MC
Depot Days MC

14 Target Probability Against Fraction NC

Stock-Out
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Table II. Marine Corps,LOR data elements (Continued) .

Data LSA Units Data
Data Element

<lement output Required Source

15 Item Repair Material Cost Yes Fraction Contractor
Factor

16 Item Packaging Cost Dollars MC

17 Item Transportation Cost

Organizational Level to Dollars MC

3rd Echelon
Organizational Level to Dollars MC

4th Echelon
Organizational Level to ,, Dollars MC

Depot
3rd Echelon to 4th Echelon Dollars MC

3rd Echelon to Depot Dollars MC

4th Echelon to Depot Dollars MC

Supply Point to Dollars MC

Organizational Level

Supply. Point to 3rd Echelon Dollars MC

Supply Poirit to 4th Echelon DoIlars MC

~ Supply Point to Depot Dollars MC

18 Colo.iation Factor 10r O MC

19 “’SupplyPoint Factor 10r O. MC

20 ““ PSE Cost Allocation Factor Fraction Contractor

~1, ,,,, . .’:
CSE ‘Cost Allocation Factor Fraction Contractor

22 :lth PSE Development Cost Yes Dollars “ Contractor

23A , Number Of+th PSE

.,
Organizational Level Yes Number Contractor

- 3rd Echelon Yes Number Contractor

4th Echelon Yes Number COntractO~

Depot Yes Number Contractor

23B Number of ith CSE

Organizational Level Yes Num’ber Contractor

3rd Echelon Yes Number Contractor

4th Echelon Yes Number Contractor

Depot Yes Number ,, Contractor

24A i
th

PsE Unit Cost Yes Dollars Contractor
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Table II. Marine Corps LOR data elements (Continued) .

Data LSA Units
Data Element

Data
Element output Required Source

24B i
th

CSE Unit Cost Yes Dollars Contractor

25 Support. Equipment SuppOrt Yes Fraction MC
Factor

26 Inventory Storage Space Yes Cubic Feet Contractor

27 Inventory Storage Space Cost Dollars Per MC
Cubic Foot
Per Month

28A
~th

PSE Space Yes Square Feet Contractor

28B
ith

CSE Space Yes Square Feet Contractor

29A
ith

PSE Space Cnst Dollars Per MC
Square Foot
Per Month

29B i
th

CSE Space Cost Dollars Per Mc
Square Foot
Per Month

30 Repair Work Space

Organizational Level Square Feet Contractor

3rd Echelon Square Feet Contractor
4th Echelon Square Feet Contractor
Depot Square Feet Contractor

31 Repair Work Space Cost Dollars Per MC
Square Foot
Per Month

32
~Rb~~~~~r~i:[~nance Manhour,Skill Level
MOS

Organizational Level Yes Hours Contractor
3rd Echelon Yes Hours Contractor
4th Echelon Yes Hours Contractor
Depot Yes Hours Contractor
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Table 11. Marine Corps ,LOP.data elements (Continued) .

Data LSA Units
Data Element

Data
Element output Required Source

33
~th

Skill Level MOS Labor Rate Dollars Per MC
Hour

34 z;:p::ry~h’:g: ~v:y;s

Organizational Level Yes Hours Contractor
3rd Echelon Yes Hours Contractor
4th Echelon Yes Hours Contractor
Depot Yes Hours Contractor

35 Number of ith Skill Level MOS

Organizational Level Yes Number Contractor

3rd Echelon Yes Number Contractor

4th Echelon Yes Number Contractor

Depot Yes Number Contractor

36 Cost of Discard Training, i
th

Dollars MC

Skill Level MOS

37 Skill Level Attrition Rate Fraction MC

38 Cost of Repair Training, i
th

Dollars MC
Skill Level MOS

39 i
th

PSE Technical Manual Dollars Contractor
DenvelopmentCost
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