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FOREWORD

1. LOR (Level of Repair) amalysis 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 justificatioa 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 ome 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 Support Analysis (LSA)
process whether the LOR analysis is performed by the government or the
contractor, '
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. . : 1. SCOPE

1.1 Purpose. This standard provides methods, algorithms, and reporti
requirements for examining the various repair alternatives [Level of Repair
(LOR)] so as to establish the most economical life cycle support cost for

Naval material.

ﬂ
H
=]
W

1.2 Application. This standard is applicable when an LOR analysis is
required and cited in solicitations or contracts.

2. REFERERCED 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

. .
"II’ Terms

MIL-STD-721 : Definitions of Effectiveness, Terms for
Reliability, Maintainability, Human

Fantnre and Q

f3ageeors, and Safety

MIL-STD-1388-1A Logistic Support Analysis

MIL-STD-1388-2A - DoD Requirements for a Logistic
Support Analysis Record

(Copies of specifications, standards, handbooks, drawings, 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-1388-1A/2A, or as specified

herein.

3.1.1 Allowance Quantity. The inventory stocked at operational sites to
suppert remove and replace maintenance actions,

. 3.1.2 Assembly. A colliection of parts and/or LRI's joined together, that is
removed and replaced from a Unit in response to a unit fault.
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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 Back-up Quantity. The inventory stocked'at é 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 techniclans' 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 Eguipment (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.

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 project order or allotment with the exception of depot mainte-
nance facilities.

3.1.9 Contractor. Any corporation, company, association, or individual which .

3.1.10 Degradation Factor. A factor which, when multiplied by the predicted
‘Mean-Time~Between-Failures, ylelds a reasonable estimate of the operational
Mean-Time-Between-Failures.

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.
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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 Maintenmance Man Hours to Repair. The number of man hours

-required to fault isolate the item to the component level and repair the item.

3
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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 locaticn which,
after testing, is found to be operating properly. :

3.1.18 Field Survival Rate (FSR). The percentage of failed assemblies sent
from an operaticnal site that actually arrive at the)designated maintenance
facility.

3.1.19 First Echelon Support Requirement (FESR). The assembly inventory
sto

_________ ot +a T wameazra Aamd wanl At omanoa

~l-
t k.l\t'.\l Ulk.\.y ac UPt:LdL.LUle.L sivés I.U DUPPUL\. LEWMUVE Aallu Lup.\.d!.t: 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 organizatiomal, 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
aw TTO

rh cumnna wieahdTIter amd Akl hidambddorao
[ 19 uppii L.au.l..l..l.\-y aida acane 10 OO0 JECLLIVES.

,.

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.

3.1.26 Mean Time Between Replacements., The average operational time between
renlacpmpnrq_ either preventive, corrective., or hoth

Ledltatellielll s —ariiTa v~ LV LULiToLaVTy [ LR 5N § A

3.1.27 Military Essentiality Code (MEC). 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-
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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 alternatlve OT 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 Offspring. 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 the requirements, as stated above, set forth in the applicable
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.

reblaced 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: OQuter front wheel bearing of 3/4 ton truck, electron tube,

compesition 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 depot repair facility and
the arrival of an RFI assembly from the shore stock point.

3.1.36 Planned Maintenance Requirement (PMR). The number of assemblies to be

replaced per given maintenance cycle to account for the case of scheduled
maintenance.

3.1.37 Prime Intermediate Maintenance Activity (PIMA) A hlgher level of
intermediate level repair which is located at selected Naval Air Stations for

repair of failed avionic equipments which are located at intermediate Naval
Air Stations and carriers.
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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, repajred, 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 teo 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 amount of time an intermediate
repair facility must be self-sufficient without logistics support from outside
sources.

3.1.45 Rotatable Pool Quantity (RP). 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 (SM&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.




Downloaded from http://www.everyspec.com

MIL-STD-1390C(NAVY)

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 (SSRy. 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).
allowance quantity of an item.
allowance quantity.
mitted,

An override to the computed
If positive, this is a required minimum
If zero, this is the maximum allowance quantity per-

3.1.53 Unit. 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 Artrition Quantity

AQIMDR Attrition Quantity Item Mean Demand Rate
BCﬁ 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 Farnished Equipment

CONUS Continental United States

CRAW Carrier Replacement Air Wing

CRWLF Combined Resource Work Load Factor
CSE Common Support Equipment

cv Aircraft Carrier

D LOR Code Assignment for Depor Repair
DDR Daily Demand Rate




DID
DOP
ECP

EM

FESR
FLISP

GFE

ICP
1D

ILS
IMA

IMCQ

LB

LOR

LSA

MCAS
MEC

MOT

MTBF
MTBR
MTTR
NAS

NSN
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Data Item Description

Designg;ed Overhaul Point

Engineering Change Proposal

Engine Module

Mean Number of Fallures per Operating Hour
First Echelon Support Requirement

Fleet Logistics Support Improvement ?rogram
Government Furnished Equipment

LOR Code Assignment for Intermediate Repair
Inventory Coﬁtrol Point

Interconnecting Device

Integrated Logistic Support

Intermediate Maintenance Activity

Item Mission Critical Quantity

Land Based

Level of Repair

Logistic Support Analysis

Number of Operating Hours per Life Cycle
Marine Corps Air Stationg

Military Essentiality Code

Maximum Operating Time

Minimum Replaceable Unit
Mean-Time-Between-Fallures
Mean-Time-Between-Replacements
Mean-Time-to-Repair

Naval Air Statiomn

National Stock Number



PAD

PAR

PSE

PILT

. PIMA

PLT
PMR
PO

R&R

RFP
RISQ
RP
RPIQ
RPIMDR
RRPQ
RWS

SE

SEM

SESR
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LOR Code Assignment for Organizational Repair

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 Requifement
Stock Point Potential

Remove and Replace

Raw Attrition Quantity

Repair Cycle Time

Required Days of Stock

Ready for Issue

Request for Propesal

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 HModule

Second Echelon Support Requirement




SM&R
SPCC
SRA
SSE
SSEM
SSR
SSRA
SSSEM
TBO
‘TO/R
TOR
TRSR

TSESR
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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

Teﬁder Second Echelon Support Requirement
Weapon Replaceable Assembly

LOR Code Assignment for Discard

Predicted number of assembly replacements per
quarter per site
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4. GENERAL REQUIREMENTS ' .

4.1 General. LOR is an integral part of Logistic Support Analysis (LSA) ag
required by MIL-STD-1388-1A, task 303.2.7. LOR decisions influence the
logistic support cost and system effectiveness 6f 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 rescurces 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.

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-cost feasible method of logistically supporting
the naval material. The analysis is based on applicable operational factors
such as operatlng hours and baseloadlng values; support factors such as

maintenance action rates, maintenance times and malntenance 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 reccmmendaticns to the A
equipment designer and develop a least-cost equipment maintenance alternative , .
and associated logistic support program for contractor or government furnished

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

rarammandatriane o tha cAanvisman AT om 2 ol o1 mano 3 L

recommendations to the eguipment ut:blgut:L. Also, it shall pLUVlue 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 practi

10
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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 phase
of the hardware system's life cycle which is called Conceptual Effort (E) %,
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

raguirements, ate,.. ara fhnn rha cnkcﬁ-qnnn of rl-u:x TCA Nata Elsmante m wvhich
Tequilriements,; 2Lil.s 12l Lhe supstance ¢I Thne oA wata Lagments 3/, ilci

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 the 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 ascercained (). If the LOR analysis recom-
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 QE). Prime
Intermediate Maintenance Activity {2), Intermediate @3}, 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 rpnea:ed until no design changes are incurred, at which time the
item conflguratlon becomes the Flnal Hardware Design ({7 This design is
input to the LSA Record as a preliminary step towards inclusion of the
itenm in the fleet as Operational Hardware

* Numbers refer to the blocks in Figure 1|,

12
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5. 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 Suppert
Analysis Program Plan as spec1f1ed 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 and
shall reflect program constraints and limitations as specified.

5.1.2 Contractor's LOR Organization. The LOR Program Plan shall identify the
interrelationship of contractor related organizational functiens and the
appropriate positions responsible for conducting the LOR program. A new
contractor organization is not required.

5.1.3 Centractor's LOR Program Plan. The contractor's propesed 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 and 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 activity 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 Piogram Plan., Furthermore, any LOR
analysis presented to the procuring activity for review should incorperate 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,

3,2 LOR Data Elements. The required data elements and associated values will
be developed in accordance with the appropriate tasks. Data elements shall be
tabulated in a section of the program plan bv the contractor. All contractor
furnished values, as well as changes to Navy furnished values, shall be

subject to approval of the procuring activity.

13
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S.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 if these techniques can prove cost effective, are
technically sound, are justified in the propasal, and are approved by the
procuring activity.

5.3.1 -Typés of LOR Analyses. There are two basic types of LOR analyses.

5.3.1.1 Economic.Analysis. . An economic analysis is a methad of collecting
and computing the logistic costs associated with maintenance alternatives from
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,
sumning these cost elements by alternative, comparing the sums and selecting
the lowest as the least cost decision alternative.

3.3.1:1.1 Economic LOR Computer Programs. Associated with each of the LOR
economic mathematical models described in the tasks is a computer program to
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 wmade. Examples of pre—empting factors include safety,
readiness, policy, mission success, etc. This analysis is performed withcout
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..

........... uling of ! Analyses. The LOR analyses shall be scheduled such
that the LOR analyses results are available and used in making provisiening

decisions.

5.3.2,1 Initial LOR Analysis. The initial LOR analysis should be conducted
as soon as possible but no later than the end of Demonstration and Validation
(D&V) phases or equivalent. This analysis is performed to isolate those items
that should ‘be clearly designed for discard from those that may be designed
for repair. Vhen 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 preduction.

5.3.2.2 Final LOR Analysis. 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 minimum it will be utilized to determine the maintenance portion
of SM&R (Source, Maintenance, and Recoverability) codes. The output of this
analysis determines whether the item should be discarded or repaired at the
depot, PIMA, intermediate, or organizational level,

14
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5.3.2.3 Requirements for Updating Analyses. The LOR process 1s iterative;

that is, it begins with the initial LOR analysis and continues, with required
o, until submission of the final LOR nnATvcng Updating will he

e A ardn
Upldidiigy ulivias S5L0I1 0L

required when there are:

a. Significant changes 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,

2. Changes directed by the government,

s et aliasmnnn E s A AT §
ricamnt L.ud.u;_),ca to ayyra'ved recommendations will result

engine
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.

111+ Fram MoAITNaar (x4
S 4 L Upiuucol g

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 capacitoer. .

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 activity.
(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
anaLybEb pdlLULmduLL to include input data derivation, anaLyses perxormance,
and report preparation. Detailed requirements for this option have been
delineated in section 5. Second, the contractor is centractually responsible
solely for input data derivation for Navy performance of the required LOR

analyses. Requirements for this option are described in section 6.
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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 reedback that should resuit in
maintenance related deslgn decisions.

16
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6. INFORMATION FOR GUIDANCE ONLY

P BRELMEE wn

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 Govermment for applicability
of, deviation from, or supplementary requirements to each paragraph (see 1.2).

ndad Uge This standard is intended for incorp oration in whole or in

6.2 Issue of DoDISS, When this standard is used in acquisition, the
applicable issue of the DoDISS must be cited in the solicitation (see 2.1.1).

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

nn 1491
L LY L.

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

Daonitd voman [ AT T da+e fAMCNTY ntr ha wagamss Lot rra that AnTy
L\C\.iuJ.LCLllGllLJ \JULLLLUJ- RS S NI f g llI.UDL. UC LGD!:CI.LL_ILCU LU GLLDUL‘; O WAL

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)
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TASK 101

LOR Analytical Techniques for
Naval Air Systems Command 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'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 categories: (l) inventory which includes inventory administration;

1
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 intoc four hardware indenture levels: (1)-the
equipment, (2) the WRA (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.

10.2,2.1.1 Intermediate Repair. Failures occurring at an operational site
(CV (Carrier) or NAS {(Naval Air Staticn)) 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 seledted NAS's are
identified as PIMA (Prime Intermediate Maintenance Activity) sites. (Failures

removed at the PIMA's and depots are repaired at the same sites.)

10.2.2.1.3 Depot Repair. Failures removed at operational sites are sent to
depot maintenance facilities for repair,

[0.2.2.2 Discard Definition. Verified failures are discarded at the
designated site.
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TASK 10! {Continued)

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 LOR BCM Actions. Equipment failures occur at CV, NAS, and PIMA
s

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 proportien
of BCM items sent to each depot is determined by input specificatioms.

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 as a PIMA for the BCM items that are forwarded to it. The total logisties
support cost for performing maintenance functions at a PIMA is the sum of the
costs associated with the IMA 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: {1l) discount factors; (2) annual number 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 PIMA; (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; (1l1) annual
number of items sent from all NAS'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.

.l Discount Factors. The computation of a discount factor involves a
L

b Tha ddammiime swabn anmmocmta Eme wha sdma vralics ~F mamow A
race. ifné aliscount rate acCounts o7 tneg time valyge 0rI money and

di
determines the actual present value of a cost element for the purpose of
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TASK 101 (Continued)

evaluating different payment schedules. Three discount facters 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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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 I 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) (2) and discard (LOR code - X) (3) &
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 LCR code (:) ; case (:) indicates SRA depot repair when
the WRA is assigned an I LOR code (:) - In this task, input and equatiomnal

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. 1In Figure 1l cases {4} ,

C) , and C) together define a maintenance alternative indicating WRA IMA
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 .indenture level part caused
the failure.

-*Cireled numbers refer to Figure 1,
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TASK 101 (Continued)

10.2.5.1.1 Normal Discount Factor. 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.

. —

Number of
Years per
Lite Cycle

Narmal ) {1.0 + Discount Rate) -10
Discount | =
( Fatior Humber ol
( Years per )
Lite Cycle

{Discount Rate) {1.0 + Discount Rate)

10.2.5.1.2 Present Discount Factor. The present discount factor is used with
expenditures occurring as equal payment series starting at the present and
terminating one year prior to the end of the life cycle.

|" / Number of
( Years per )
. ) Lile Cytle
( Present ) {1.0 + Discount Rate) - 1.0

Discount
Humber of
[( Years per ) - i.G:I
Life Cycle

Factor

{Discount Rate) (1.0 + Discount Rate)

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

Number of
Years per ) ~ 1.0
tile Cycle

( Reduced (1.0 + Discouet Rate) - 10
Discount | =
Factar ) Number of
( Years per )
Lite Cycle

{Discount Aale} (1.0 + Discount Rale)
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TASK 101 (Continued)

T

PP o B P o . -
4 oliue, ine annualt

V4]
C

- TV T e
LI VISPUSLULLOIL -c

number of items for disposition at a

£
iy
S

ite is the total annual number of

removals to include real failures plus false removals less the annual number
of detected false removals at a site.

Annual Number \ ¢
of ltems lor N
Dispasilion -

al the a* Sile

Annuat Numbery, ¢
of Real Failures

Annual Number\ {

Remaved at
the a™ Site

Annual Numbery ¢
of Real Failures
Removed at
the a™ Site

|

of Real Failures "Ftaci::or; 0:
Removed at e::s ? s: v -
the a™ Sile smave

Items Faisely

Fraction of )
Remaoved

Fraction of
false Removals )

Detected as Such

1inpul and equatienal parameters whuse values vary with the case under consideration.
2 = an index element denoling the a™ site to inciude CV, NAS, PIMA, and depot 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
rvemoved from their next higher assembly at the site. For the IMA sites,
removals tefer to the failed items from the locally operating aircraft.
the PIMA and depot sites, removals of the item are from higher indenture
assemblies that were BCM from the sites with operating aircraft and forwarded
to the higher level maintenance facilities. For computational purposes, it-is
consider the as an IMA for those
items originating from its PIMA for those BCM

items forwarded to it from

For

operating aircraft, and as a
other sites,

Annual Number 01" \ { Predicted Mean

Annual Number®
ol Real Failures
Removed al
the a' Sile

Repairs o Lhe Next
Higher Assembly
at the a' Site

Failures ol the Next

Time Between (
Higher Assembly

Humber of
Identical ltemsg
per Avionic System

)

Itern Ratio of
Operating Hours

to Flight Hours

Number ol

/  Predicled Mean

/ Ralio of Opera

ting

Time Belween

Identica) Next

Haurs to Flight Hours

Higher Assemblies
per Avignic System

Failures of the llem

ol ihe Next
Higher Assembly

“This equation refers to the SRA or Sub-SAA as appiicable to Ihe indeature level under consideration. Corresponding

WHA equation is given on the following page.

**This term refers to repairs from failures ariginating al the site il Lhe a'™ site is an IMA and to repairs fram lailures

griginating at lower level maintenance facilities il the a™ site is a PIMA or depot.
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TASK 101 {Continued)

Number of WHA Ratio Manthl i
am ?r ) 12 Months ¢ ) v Nymber of Rircratt Type
[dentical ol Operating Flight Hour . Deployment
N per 2 Aircratt at
Annual Number®**\{ WRA'S per Houwrs o Year Program 2 St Factor tor
of Real Failures Avionic System Flight Hours _ B=11\ atan site /y b\ theamsite /,

Removed at

/  Predicted Mean
N mearsie /

) Degradation
Time Between

. Factor
Failures of the ltem

=**This equatian teters to the WRA's, which are always remgued at the operating sites.
b = an index element denoting the b aircrat! type.
¢ = the number of dilterent aircralt lypes.

W

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. Two parameters are defined to account for real failures
cent from IMA's and from PIMA's.

10.2.5.4.1 The Annual Number of Real Failures Sent from an IMA.

i Annual Humtes of \T [_ f Annual Number ol Reat \t h ¢ Anmual Number of Real \t
1 ~
\RealFaiiures Sent] = L) k Failutes Sent {rom Lhe } D \ Failures Sent Irom the JJ
'

]~

fzom the d* IMA e=3 » d"IMAtathe e" PIMA 4 gy d™ {MA 1o the g™ Depot fg
where,

BCM Rate pi the
Failyres Sent from the Faitures Remgved at It | the IMA that are Forwarded
a
d'™ IMA 1o the &' PIMA the d™ IMA em to the e PIMA

( Annual Humber of Real )1 ( Annual Humber of Real ‘)1 ( ) ( Fraction ol BCM Uems )W

Annual Number o1 Real \t Fractien ot BTM Rems
. ACM Rate of the
Fatlures Remaoved at ( p 1 the IMA ) that are Forwarded
the d'™ IMA em ai the 1o the g'" Depot

Failures Sent teom the

( Annual Mumber ot Real )t
g™ IMA Ip Lthe g'" Depat

and

d = an index element denoling 1he 4™ IMA.
# = anindex elemeni denoling the e™ PIMA,
1 = ihe tolal number ol PIMA's.

g = anindex efement denoting the g™ depot.
h = the telal number of depols.
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TASK 101 (Continued)

10.2.5.4.2 The Annual Number of Real Fajlures Sent from a PIMA,

Annual Number of t

from the e™ PIMA

( Annual Number of
g=1i I_\ to the g™ Depot /_I
9

h
t Aeal Failures Sent
Real Failures Sent | = E
From the e™ PIMA /

where,
Annual Number of \ t Annual Number\ t Annual Number\ ¢ Eraction af BCM 1
Real Failures Sent | _ of Real Failures | _ [ af Real Failures ( BCM Rate of the f':c Imn oF ::IS
trom the e PIMA | Removed at Received by tem 31 the PIMA ) : :ar: . :r: y ‘e
to the g* Depot the & PIMA the e™ PIMA 0 tne g™ Uepo

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 1limit of maintenance capability and sent
off-base 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 IMA's and from PIMA's.

10.2.5.5.1 The Annual Number of Items Sent from an IMA.

A | Numbe Annual Number
Annual Number ¢f \t ! nnual Number Nty t
Hems Sen brom - 2 of Kems Sent . 2 of ltems Seni
from the d' IMA from Lhe d™ IMA
e=1

tothe e PIMA /, 91 \ 1o the g" Depol

the d'™ IMA
9

where, —

9

Annual Humber » ¢ [Annual Nurnber \ ¢
/ of ftems Sent \ - of [tems tar \ { BCM Rate of the {

\ from the d™ IMA) Dispasition \ {tem at the IMA J \
to the e PIMA al the d'™™ IMA

— -

Fraction of BCM ltems-
ihat are Forwarded )
to the e PIMA

-

Annual Number » Annual Number .
: Fraction ol BCM [tems
of ltems Sent _ of ltems for BCM Rate of the
= i N thal are Farwarded
from Lhe d*™ [MA Disposition Hem 2t the IMA
to the '™ Depot
1g the ¢* Depot al (he d™ IMA

-
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10.2.5.5.2 The Annual Number of Ttems Sent from a PIMA,

Annual Number
Annual Humber of \t of ltems Sent '
liems ?"ent lrom ) = Z lzom the ' PIMA
the e™ PIMA 9=1 o the g Depot /g

where,
Annual Number ot \ t Annual Number \t Fraction of BCM |
raction
Items Sent of items lor ( BCM Rate of the ) that 3 euFu ;er:s
= ¢
{rom the e PIMA Disposition Item at the PIMA rwaee
to the g'* Depol
to the g™ Depot atthe e PIMA

10.2.5.6 The Annual Number of Real Fajlures 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. Two parameters are defined to account for real failures
received by a site: PIMA's receive failures from IMA's while depots receive
failures from IMA's and PIMA's. ‘

10,2.5.6,1 The Annual Number of Real Failures Received bv a PIMA.

Annval Number of  \t i Annual Number of Real \t
(Real Failures Received | = E Failuses Sent from the )

by the e PIMA d=1 a™ IMA 10 the 2™ PIMA d

i = otal number of IMA’s.

10,2.5.6.2 The Annual Number of Real Failures Received bv a Depot.

Failures Sent from the
et PIMA 1o the g** Depot

>

d e=1

>

i
Faitures Sent trom (he
d=1

Annual Number t
Real Failures Received | =
d* [MA to the g™ Qepol

( Annual Number gl Real )f
by the g™ Depol

( Annual Number of Real )?
e

10.2.5.7 The Annual Number of Ttems 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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10.2.5.7.1 The Annual Number of Items Received'by a PIMA,

Annual Number of \{ i An::al Nusr:::r t
[ e s | = | 3 | oremsem.

\ bytheerpiMa / I_d=1 \ ;;l;;‘;“:l:NMA /J

10.2.5.7.2 The Annual Number of Items Received by a Depot.

. l— . Annual Number 1\ t Annual Number \ t
/ Annual Number N} | \ _________

§
J of items Sent < o1 liems Sent
\ of tems Rccewed) B 2 k from the d* IMA) * E klrom lhe e PIMA}

L.} —_
by the g* Ocpot d=1 1o the g™ Depot e=1 to the g™ Depat /,

10.2.5.8 The Annual Number of Items Sent from all CV's to a PIMA.

Annual Number \ { I Annual Rumber \ t

of lems Seat _ 2 of ltems Seni
from All CV's from Ihe k™ CV
10 the e PIMA K21\ 1o the em pinad /)

k = anindex element denaling the ki CV,
I = tolal number of CV¥'s.

10.2.5.9 The Annual Number of Items Sent from all NAS's to a PIMA.

Annual Number \ t Aanual Komber \ §

n
of {tems Sent - 2 of llems Sent
from All RAS'S from the m*™ NAS
to the &™ PIMA =1\ 1othe en Pima /,

m = anindez element denoting (he m'™ NAS.
n = total number of HAS'S,

10.2.5.10 The Annual Number of Items Sent from all CV's to a Depot.

Annual Kumber ! Annual Number \ ¢
of flems Sent 2 of lems Sent
from All CV's trom the k» CV
\ to the g™ Oepot / k= \ ipihe g™ Depol /y _]
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10.2.5.11 The Annual Number of Items Sent from all NAS's to a Depot.

Annval Number \ t m Annual Humber \
of llems Sent _ E of ltems Sent
from All HAS's B from the m™ NAS

m=1

{o the g'» Depotl to the g* Depot f,

10.2.5.12 The Annual Number of Items Sent from all PIMA's to a Depot.

Annual Humber » 1 Annual Number \ {
af ems Seat _ E ol ltems Sent
from All PIMA's {rom the e'» PIMA

e=1

10 the g™ Gepot to the g** Depot /,

10.2.5.13 The Annual Number 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.
Three parameters are defined to account for repair of items at IMA's, PIMA's,
and depots.

10.2.5.13.1 The Annual Number of Repairs of an Item at an TMA,

Annual Humber 1
Annual Number 1t N ) 8CM Rate Fractan of lem
. of Real Failures .
of Repairs 10 an = 1.0 = | ol the Mem 1.0 ~ | Failures Scrapped
Removed at
llem a1 the g™ IMA al the IMA at the IMA
\ fhe o' IMA

10.2.5.13.2 The Annual Number of Repairs of an Item at a PIMA,

Annual Number \ ¢ Annuai Numbery ¢ Annual Numhbery t

t fiepai of Aeal Eait ! feal Fad BCM Rate Fraction ol Hem
L) epatrs e allures 0 ealra es .
: "0 . = Removed at + | Recei (;l: 1.0 - of the lem ) 1.0 — | Failures Scrapped
¢ an flem a ¥i 2 eCeive

Y 3l the PIMA al the PIMA
the e™ PIMA the e'™ PIMA the & PIMA

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

Annual Number Fractian of llem
Annual Number At 1 Real Faulures f Anaual Number ol t Fail s ¢ 4
cf Real Failure . es
af Repairs ta an ) = R 4 at + ( Real Failures Hecewed) 14 - # 1:rm Dcraplpe
emoved 3 at the Depal
Heen at the g'™ Depot by the g™ Depot ) p
the g™ Depol Repair Facilily

a1
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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
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

T s md o T o
supply administration is a per site cost annually incurred for loca

’-J.

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 svstem.

Field Suppl Number of
Inventory t item* ltem ° . pn.y t Normal
L . ) Administration Sites .
Adminislration =| Entty | + Aetention | + , . Discount
. .. o Cost per flem Discarding -
s Cost tor Discard / v Losi / \oLosi i v Factor /
L per Site per Year the Item
“ltem reters to either the WRA, SRA, or sub-SRA as applicable 1o the indenture level under analyses. L

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.

-
Field Suppl
fnventory t ltem llem Adminisll::::n Number of Siles t Normal
Administralion ) = Entry) + (Heienlinn + " Cost per llem Fauit Isolaling lo andlnr) ( Discuunt) +
[
Cost tor Repair Cost Cost X P Repairing the item factor
per Site per Year
jeld | 1
Ilem flem Field Supply Nu"fb" ol Normai Number of Pecutiar”
) Administratien Siles \ )
Entry | + Retention | + Cost et ltem Regaitin Discount Componenls in the
Cost Cost se paiing Faclor NSN System
\ per Site per Yeac /'  \ theltem / J

*Components refer 1o the parts which are used ta repair the item and are no! included in the anatysis.
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lu.s.1.4 2D4TrEs

10.3.1,2.1 Inventory Quantity Equation for Discard. The discard inventery 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) sites have the demands on the IMA and PIMA, if collocated, added
together to calculate the discard quantity. ‘

10.3.1.2.1.1 Annual Inventorv Quantity for Discard at a CV Site.

Annual lnventory A\ f Ansual Number of \{
Quantity for Discard | = liems for Disposition

at the k'™ CV Sile al the k™ CV Site

10.3.1.2.1.2 Annual Inventory Quantitv for Discard at a LB Site.

Annual Number of \ Annual Number of* \ t
Annual Inventory \t . - . -
Quantity for Discard | = ftems lor Disposition N lterms for Disgosition
A IOrBSEart [ =1 1 a2t the NAS Located at the PIMA Located
at the g™ LB Site

L \ atthe p L8 Site / % aithe p" LB Site / J

g = anindex element denpting the o' LB site which inciudes NAS's and NAS's collocated with PIMA's,
“The term may = 0, as agplicable to the site under consideration.

r

10.3.1.2,1.3 Annual Inventory Quantity for Discard at a Depot.

Annual Inventory 1 Ansual Humber of ¢
Quantity lor Dis:ard) = Items for Uisposition)

ai the g** Depol at the g™ Otpot

10.3.1.2.1.4 Inventory Cost Equation for Discard.

Inventory Cost \t Uait Annual Inventary 1\t / Present
( tar Discard ) = Cost nl) ( Quantity tor Biscard) ( Discounl)

at the v Sile Item al the v'* Site Factor

v = anindex elemerl denoting the v sile to include CV, LB, and depot sites.
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10.3.1.2.2 Repairable Inventory Quantity. The repairable quantity consists
of the rotatable pool quantity, attrition quantity, and system stock quantity.

10.3.1.2.2.1 Rotatable Pool Quantity Equationf ‘TﬁéArotatable pool is stocked
at the sites where aircraft operate to allow immediate replacement of items
repaired at that site. A rotatable pool quantity is determined for each

_operational site in accordance with the criteria of Figure 2 and the

integerization rules of Table I. 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.

Annual Number of \t . . ’
( . ) ( fiepair Cycle Time
Repairs to an item )

Alaw Rotatable \f at the ko CV Site a1 the IMA
Paol Quantity = .
( at the k™ CV Site ) 365 Days Carrier )
per Deployment Faclar
( Year ) ( for the k'™ CV Site

where,

B Kumber of Aircralt :
¢ : Aircralt Type T
hat Deploy 1o 1he
2 ) Deployment Factor
k™ Carrier per far the k' Carrie
. R = e k™ Carrier
( Carrier \ b=1 Aircratt Type  / : b
Deployment Factar | =
\ for the k™ CV Site - ¢ Number of Aircrati
2 that Deploy to the
k™ Carrier per
b=1 Aircratt Type  /, ]

10.3.1.2.2.1.2 Raw Rotatable Pool Quantity at a LB Site.

. ——

Annual Number of \
Repairs to 2n llem ( Repair Cycle Time )

‘ Qriginating atthe IMA
Raw Rolatatle 1t at the ™™ LB Sile
Pagl Quantity =
al the p™ LB Site

165 Days
per )
L Year

where,
Annual Rumder ol \ Annual Number of \ 1 Annual Number ol \
Repai ; : Feaction o ltem ACM Rate
epairs 1o an Repairs to an Item Real Failures Removed 0 £3il s 10 ol the tiem
. . = + - -
ltem Originaling at the NAS Lacated atthe PIMA Located dilures Scrapge a the PIMA
3l the g LB Site at the p'» LB Site al the p™ LB Site at the PIMA
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Integerization rules for computing Rotatable Pool quantities,

Raw folatable Retatable
i ( Peod Quantity ) ( Pool Quantity )
Per Site per Site
<.10 0
A1~ .59 1
.60-1.29 2
1.39-2.09 3
2,10-2.89 4
2.90-3.89 5

Raw Rolatahie
Pool Quantity
per Site

=3.90 INT* (

“INT means round aff 10 nearest integer, .

)H.o

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.
the site's s

These items are BCM.or scrapped and, therefore, not available to

upply system. The attrition quantity, computed for the individual

sites, is subject to the integerization rules of Table II and the criteria

of Figure 2

10.3.1.2,2.2.1

which operate on raw or non-integerized attrition quantities.

Raw Attrition Quantity Equation for a CV Performing Local

Repairs.

Annval Numb Annual Number Fraction of Required

umoer Nt Ben Rate , ! BCM Rate _ a
of Items lor of Real Failures . Item Failures Days of
Raw \ 1} ) N of lem at |+ 1.0 - | of tem al
- Disposition at the IMA Remaved at the the 1MA Scrapped Stock
Attritian the k™ CV Site K™ OV Site al the IMA al the IMA
Queantity =
L]
a::‘:,h;k 365 Days Carrier Deployment
ite ( per ) ( Factor for the )
L Year k'™ CV Site ! _

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

Raw Altrition
Quantily al the
K" CV Site

el

—

Annual Number \ .
Aequired

of items for

K Days ol Stack

Disposition at ( al the 1MA )

1he k™ CV Sile ’
365 Days Carrier Deployment .

( per ) Factor lor the )
Year k" EV Sile ]
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10.3.1.2.2,2.3 Raw-Attrition Quantity Equation .for a LB Performing Local

Repairs. '
o 2 BT
Annual Number \ t .~/ Annual Number | - i .
offiemstor | / 8CMRate\ [ of Real Failures [ 8cM Rate | | Fractionof [ Reauired
: - item Failures Gays of
Disposition at the k of Item at ) + | Removed at the. 1.0 - k of ltem at ) s 4 st
Raw A\t NAS Located at the M NAS Located at the IMA o ' m"'i"M
:“"'1"':“ the ™ LB Site /+ the g™ LB Site 3l the at the IMA
uanlity =
at the 365 Days
p™ LB Site © per )
Year
p— -
Annual Numter \ Annual Number,
ol ltems {or of Real Failures 8CM Rate fAeguired
Disposition atthe } + | Received by the ( of ltem at Days ot SIack~)
PIMA Located ai PIMA Located at the PIMA 3t the PIMA
the p™ LB Sile the p*® LB Site
+
365 Days
per )
Year
Annual Number \ t Annual Number \ t
of Aeal Failures of Real Failures ’ BCM Rate Required
Aemoved aithe | + Received by (he 1.0 - ( of item 3t ) ( Days of Stock
PEMA Located a1 PIMA Located al the PIMA at Lhe PIMA
Ihe pi* LB Sife the p* LB Site
+
[ 365 Days \
per
- Year

—

10.3.1.2.2.2.4 Raw Attrition Quantity Fquation for a LB when Off-Site Repair

is Indicated.

Haw Attrition
Quanlity a¢

Annual Number of

1
(hems for Dispusilion\ (
at the NAS Located

al the p'™* 1.8 Sile

Required
Days of Stock
A\ althe IMA /

(S )

the p™ LB Site

365 Days
per
Year

(

)
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ABLE II. Integerization rules for computing attrition quantities,
Cost Range Criteria
Recompended Attrition Quantity per Site

There is no attrition guantity for vaw quantities less tham .34,

.34 .11 $.12 - §1.19 $1.11 - § 9.80 59,81 -5 2.0 )¢ % 75,01
4 3 - 1 1

.35 12 L3 - 1.20 1.21 -« 10,00 10.01 - 76.00 | G 76.01
4 3 2 1 3

.36 .15 A6 -~ 1,25 1.26 - 10.50 10.51 - 78.00 | G 78.0%
4 k] 2 1 1

.37 .16 L7 - 1,40 1.41 - 11,10 1.11 -~ -7%.00 | G 79.01
4 3 2 1 1

.38 A7 L8 = 1.50 1.51 = 12,00 12,01 - 81,00 | & 81.01
4 3 2 1 1

.39 .18 .19 - 1.60 1.61 - 12.50 12.51 - 84.00 | G 84.01
&4 3 2 1l 1

.40 .19 .20 - 1.70 1.71 - 13.00 i3.01 - 86.00 | G 86.01
4 3 2 1 1

42 .22 .23 - 1.90 1.91 - 14,00 14.01 - 89.00 [ € 89.01
4 3 2 1 !

Lab .26 W27 - 210 2.11 - 15.00 15.01 - 94,00 | C 94.01
4 3 2 I 1

.46 .35 .36 - 2,40 2.41 - 16,00 16.0! - 956.00 G 96.01
4 3 2 1 1

.48 .38 39 - 2.0 2,71 - 18,00 18.01 - 98,00 | € 98.01
& k} 2 1 !

.50 .40 WAl - 2,95 2.96 - 19.00 14,61 - 100.00 | € 100.01
[ 3 b4 i H

.52 46 AT o« 3,20 3.1 - 21,00 21,01 -« 100.00 G 100.01
4 3 2 I 1

.34 .52 .53 - 3.80 3.61 ~ 22.00 22.01 - 100.00 { G 100.01
4 3 2 t 1

.56 .58 .59 - 3.90 3.91 - 2,00 24.01 - 100.G0 | G tod.01
4 k] 2 1 1

.58 .66 .67 - 4,30 4,31 - 26,00 26.01 - 100,00 | G 100.01
4 3 2 1 1

.60 .76 .77 - 4.80 4.81 - 27.00 27.91 - 100,00 § G .100.01
4 3 2 1 1

.85 .86 - 5.00 5.01 - 28.00 28.01 - 100.00 G 00,01
.62 4 3 1 1
iote: L means "less than or equal rto*.
G means "greater than or equal ro".
Example: [f an item costs between S11.11 and $79.00 with & raw quancicy per site of .17

then the recommended attritfon quantity per sice is !.
for cach site type of sectlon 20.2.1.2.2.2; i{.e., for CV and LB sites
performing either local or off-site repatrsa.
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.Integerization rules

for- computing attrition quantities

(Continued)}.

st Range Criterta
Recoumended Attrition Quantity per Sits
.64 s.11 $.12 - $ .50 $ .91 - 55.20 $ 5.21 - $29.00 529,00 - 5100.00 $100.01
5 : . 1 1
.66 .14 .15 1.05 1.06 -  6.20 6.21 300 32.01 - 100.00 100.01
5 3 ’ 1 1
.58 .15 .16 1.10 I.11 - 6.50 6.51 34.00 34.01 - 100,00 100.01
5 3 1 1
.70 .17 .18 1.25 1.26 = 7.00 7.01 36.00 35.01 - 109.00 [oo.01
5 . ' ] 1 1
72 .19 - 20 1.40 1.41 = 7.80 7.81 38.00 38.01 - 100.00 100.01
) 3 1 1
LT .22 .23 1.50 1.51 = &.00 B.01 39,00 39.01 - 100.00 100.01
5 3 1 1
.76 .24 .25 1.65 1.66 = 8,50 8.5l 40.00 40,01 - 100,00 100.01
5 3 1 1
.78 .28 .29 1.80 .81 -~ 9%.00 9.01 43.00 43.61 - 100.00 100.01
5 3 1 t
.80 .33 L34 2,00 2.01 - 10C.c0 10.01 43.50 43,50 - 100.00 100,01
5 3 1 1
.82 .37 .38 2,20 2.21 - 10.50 10,51 - 44,50 44.51 - 100,00 100.01
5 3 1 1
.84 Wal W42 2.40 2.41 - 11,50 11.51 47,00 47.01 - 100.00 100,01
] 3 1 1
.86 .45 46 2.60 2,61 - 12.50 12.51 - 50.00 50.01 - 100.00 100,01
5 3 1 1
.88 49 .50 2.80 2.8 - 13.00 12.01 53.00 53.01 - 100.00 100.01
s 5 3 , 1 1
.90 .52 .53 3.00 3.0t - 13.50 13.51 56.00 56.01 - 100.G0 100,01
5 3 | 1
.92 W61 .62 3.25 3.26 - 14,00 14,01 58.00 s8.01 - 100.00 10¢.01
5 3 1 1
.94 .10 LTl 3.50 1.50 - 4,50 14.51 60,60 60.01 - 100.00 160,01
5 3 1 1
.95 .79 .80 3.75 3,76 - 15,00 15201 62,00 62.01 - 100.00 100.0!
3 h] 1 1
.98 .86 .87 4.00 4.0l - 1i6,00 16.01 - 65,00 65,01 - 100.00 100.01
5 3 i 1
.99 .95 .96 4,20 4.2 = 17,50 17.51 - 68,00 68.01 - 100,00 100,01
5 3 1 t
Example: The raw accrition quantity 1s tounded to che nearest even hundredcth. If an ltem costs hetween

$1.51-88.00 with a'raw quantity per site at ,7] then the recommended attrition quanctity per site
i1s ). VWhether the recommended quantity is stocked at 1 site is dependent on the crireria of

Figure 2,

38




Raw Attrition Quantity per Stte (20,2.1.2,2.2)

Downloaded from http://www.everyspec.com

MIL-STD-1390C (NAVY)

TASK 101 (Continued)

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

Coat Range Criteria
Recommended Actrition Quantity per Site

1|t $ .15 |§$ .16-% .B5S [ S5 .86=5 4.20 |5 4.21-% 17.00 {517.01-% 70,00
[ 5 4 3 2
1 70.01- 100.00 |G 100.01
1 1
21 L .23 24— .90 -91- i.10 1.11-  9.04 9.0t~ 25.00
8 7 6 5 4
2 25.01- 50.00 50,01- 100.00 { G 100.01
3 2 2
1l L .22 .23 .68 .69~ 2.00 .01- 5,75 5.76= 13.00
10 9 8 ? 6
3 13,01~ 27.00C 27.01- 45.00 45.01- 100,00 1 G 100.01
S A 3 3 R
4 L .50 L51- 1,40 1.41- 3,20 3.21-  8.00 B.0l- 17,00
& 13-11 10 9 8 7
4 17.01- 28.00 28.01- 44.00 44.,01- 100,00 | G. 100.01
[} 5 4 4
s| L 1,90 1.91-  4.80 4.81- 9,50 9.51- 17,00 | 17.01- 2B.0O
15-11 10 9 [ 7
5 28,01- 40,00 40.01- 100.00 | € 100.01
6 S 5
6| L Lt J12- 0 6,00 6.01- 13.00 13.01- 19,00 | 19.01- 28.00
[7-16 15-11 10 9 8
6 28.01- 137.00 37.01- 100.00 | G 100.01
7 & [
79 L .35 .35- l3.o0 13.001- 19.00 19,01~ 28.00 | 28.01- 236,00
18-16 15-11 10 9 8
7 36.01- 100,00 | ¢ 100.01
? 7
8l - 100 t.ot- 2000 | 20.0t- 27.00 | 27.01- 35.00 | 15.0i- 100.00
20~16 15-11 10 9 B
8| ¢ 100,01
9| L 2.50 2,51-  25.00 25,01~ 34,00 34.01- 100.00 |G 100.01
20-16 15-11 10 9 g
0y L .25 L26- 6,00 6.01- 100,00 11,01~ 100,00 | ¢ 100.01
i 23-21 20-16 15-11 10 10
1t .60 .61~ 10.00 10.0t- 100,00 |G 100.01
24-21 20-i6 15-11 1
12| L 1.30 1.3t- 15.00 15.01=- 100,00 | G 100.01
25-21 20-16 15=11 12

Example: Raw quantitices between 1 and 25 are rounded to the nearest whole integer. 1f
an item coses between 58.0! ond 517.00 with a raw quantity per site of 1.7}
then the recommended atcrition quantity per site (s 7. Whether the
recommended quantity is stocked at a site is dependent on the criteria of
Figure 2,

*See example on page 3% for interpelation techniques applied for attrition quantity
ranges,
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- TABLE IL. Integerization rules for computing attrition quantities
(Continued). L '
“ hICE}
- A ST A
Coat Ranée Criceria
Recommended Artrition Quantcity per Site
13 L $§$2z2.10 $ 2.71-5 19.00 $19.01- 100.00 G $100.01
271-21 20~-16 15-11 T3
14 L 5.00 5.01- 24,00 24.01- 100.00 [4 100.01
28-21 20-16 15-11 14
b~y 15 L 1.50 7.51- 28.00 28.01- 100.00 G 160,01
R 29-21 20-16 15-11 15
~ 16 L 11.00 11.01= 100.00 G - 100.01
= 30-21 20-16 16
~
g 17 L .18 .19- 14.00 14.01- 100.00 G 100.01
' 33-31 30-21 20-16 17
-
by 18 L .40 Lal=- 18.00 18.01- 100,00 C 100,01
= 34-31 30-21 20-16 18
1
= 19 L .70 .11=- 20,00 20,01~ 100,00 G 100.01
E 35-31 30-21 20-16 19
=
éi 20 L 1.20 1.21- 22.00 22.01- 100,00 | G 100.01
- 36-31 30-21 20-16 20
o
e 21 L 2.00 2,01~ 100.00 G 100.01
E 37-31 J0-21 2t
= 22 L 3.80 3.81- 100,00 | ¢ 100,01
] 39-31 30-21 22
-3
23 L 5.80 5.81- 100.00 G 100.01
40-31 30-21 23
24 L 15 16= 8.00 . 8.01- _100.00 G 100.01
43-4t 40-31 30-21 24
Example: The raw attrition i{s rounded to the nearest whole integer. For any
rounded raw quantity the recommended attrition quantity is obtained
through a iinear interpolatfon of the applicable cost and quantity
ranges. If an item coscs $37.00 with a raw quancity of 16.3 then the
tecommended attrition quantity fs 19. This value is obtained first
by rounding 16.3 down-to 16, and then selecting the appropriate -
cost range [$11.01 - §100.00)., The cost range is linearly interpolated
in conjunction with {ts quantity range [20 - L&) as $17.80 per unic,
Expanding the cost range in integral steps of $17.80 yields the
following:
11.01-100.00 - 11,01-28,8% | 28.82-46.61 | 46,62-64.40 | 64.41-82,20 82.21-[60.00
20-16 20 19 18 17 16

MIL-STD-1390C (NAVY)

TASK 101 (Cpntinqed)

Downloaded from http://www.everyspec.com

The unitc cost of $37.00 falls in che cost range [$28.82 - $46.41] for
vhich the recommended attrition quancity is 19. \hether the recommended
quantity 15 stocked at a site {5 dependent on the criteria of Figure 2.
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TASK 101 (Continued)

Raw Attrition Quantity per Size (20.2.1.2.2.2)

Integerization rules for computing attrition quantities
{Continued).
Cost Range Criterta
Recommended Atrrition Quantity per Site
25| L 0§ .25 | § .26-%$ 10,00 | $10.01-5100.00 | € $100.01
45-41 40-31 30-21 25
30 L 2.50 2,51~ 19.00 19.01- 100,00 { G 100.01
50-41 40-31 30-21 30
S| L .60 .6l- 9,00 9.01- 100.00 | G 100.01
75-51 50-41 40~31 35
w0 L 5.00 5.01- 100.00 | G 100.01
75-51 50-41 40
| L 9.00 $.01- 100,00 | ¢ 100.01
15-51 50-41 45
0 L 14.00 41.01- 100,00 | ¢ - 100.01
75-51 50-41 50
ss| L .40 .41- 100,00 | € 100.01
100-76 75-51 55
60| L 1.50 1.51- 100,060 | ¢ 100.01
100-76 75-51 60
65 | L 5.00 5.01- 100.00 | € 100.01
100-76 75-51 65
0] L 7.50 7.5t- 100.00 | € 100,01
100-76 75-51 70
75 L .20 .21- 12,00 | 12.01- 100.00 | ¢ 100.01
100 100-76 75-51 75
80 | L .70 .71- 100.00 | ¢ 100.01
100 100-76 80
85 L 2,50 2.51- 100,00 | € 100.01
100 100-76 as
90 L 4,25 4.26- 100,00 | ¢ 100.01
100 100-76 50
95 L 7.00 7.04- 100,00 | © 100,01
100 100-76 95

Round rawv quantities greater than (00 to nearest vhole integer.

Recommended atrrition quantity is equal te integer,

Exanple:

Raw quancities between 25 and 100 are rounded to the nearest

whole inceger which s divisible by 5.

For any tounded raw

quanticy che recommended attrition quantity {3 cbtained
through a linecar interpolation of the applicable cost and

quantity ranges {(example p. 39)

Whether the recommended

quantity 1is stocked at a site Is dependent on the criteria
of Figure 2.
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TASK 101 (Continued)

.. - ’ * " FOR L8 AVIONICS: .. )
“COMPUTE @ - ARPQ = (RAW ROTATABLE POOL QUANTITY)
1) RRPQ © RAQ = (3/2) (RAW ATTRITION QUANTITY)
RAG = {3) (RAW ATTRITION QUANTITY)
FOR DOMESTIC SITES
FOR CV AVIONICS: -

* RRPQ = AAW ROTATABLE PODL QUANTITY
AA0 = ARW ATTRITION QUANTITY

[roan
ACEAI

YES

COMPUTE AP
{TABLE 1)

YES
\RP:Q/
NO
COMPUTE AQ
AQ = INT (RAQ)
YES COMPUTE AQ
RAQ <1 {TABLE I1.)
NO 1
INT (RAQ)

“RP = ROTATABLE POOL QUANTITY PER SITE
AQ = ATTRITION QUANTITY PER SITE
**CIRCLED NUMBERS AAE DEFINED ON PAGE 42 8Y THEIR RESPECTIVE NUMBER.

FIGURE 2, Rotatable pool and attrition quantity computations.
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MIL-STD~1390C(NAVY)
-TASK 101 - Figure 2 (Continued)

Figure 2 presents the criteria used in determining per site RP (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 RP and AQ-are calculated for each CV and LB
operational site. A criterion for the existence of an RP at a site is whether
the site is authorized to repair the item under analysis () . If the item is
not repairable at the site the RP quantity is zero . If the site can
repair the item an RP 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 RP existence . For items with a
non-zero RP the AQ determination 1is based on an initial RAQ criterion of .

1 ; for items with a zero RP 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 (8) , if not_a RAQ criterion of 1/3 is
applied (:) . Consequently, there is no AQ for items that: (1) have an
RP but have an RAQ less than 1, (2) have no RP, cost more than $5000, and have
an RAQ less than 1/2, (3) have no RP, 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 ; the AQs
for the remaining items are computed according to the rules of -Table II (fs

3 6 and

’
Tieo
kS

11 Avea veartmAdad AFE AAYoaor T S m oy hafrvra A 4
Uo LUl il

~ hna ~15 =
0 p dALT LUUIIUCU ULLL LW the nearest wigie Ll el U Lul o

1o

which operate only on RAQs greater than 1/3. RAQs ;Esater than
14 5
s +

Table II, RAQs less than ]l are not rounded off.

*Numbers refer to the blocks in Figure 2,

43



Downloaded from http://www.everyspec.com

MIL-STD-1390C(NAVY)

TASK 101 (Continued)

P

10.3.1.2.2.3 System Stock Quantity Equation. 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., .

~

System . Annual Hember
- Procurement Salety | R BCM Rate Fraclion of item
Slock . L of Real Failures i
= INT. 1 Lead Time + Level 2 . 1.0 = | ol Hemat Failures Scrapped
of an in Years in Years Remaved at the 1MA tihe IMA
tem / , d=1 the ¢ IMA /g * aihe
r Annoal Number Adnual Number -
f . t. . t BCM Rate Fraction of Item
N 2 of Real Failures of Real Failures 10 = | of tem at Failures Serapped
Remaoved at Received by the PIMA a1 the PIMA
e=1 the e™ PIMA /, the e PIMA /, ¢
h Annual Number \ t Annual Number \ t Fraction of Item
. E . of Real Failures of Real Failures Failures Scrapped
Removed at Received by a1 the Depot
g=1 the g™ Depot /g the g™ Depot /, Repair Facility
L]
Repair Cycle | Humbi
repair by Required {f Aonual Number \ ¢ BCM Rate
Time from the ol Iltems Sent
+ = |- Years 2 . 1.0 - | ofltemat
CV to PIMA trom All C¥'s
. ' Stock a1 OV e=1 fhe PIMA
in Years to the e PIMA /,,
- -
Repair Cycl i Numb
epair Cycle Required ' Annual Number \ BCM Rate
Time trom the of ltems sent '
+ - Years 2 . 1.0 = | of ltem at
NAS fo PIMA from All NAS's
. Stock at NAS e=1 the PIMA
in Years lo the e PIMA /,
Repair Cycle [ | Number
.cpau ¥ Required h nnua t
. Time 1ram the Years 2 of ltems Sent
CVitoDepot | ~ N :aacv Trom Al CV's
in Years o §5% N 1y the g Depot 9
L . J
Repair Cycle i ' h Annual Humber \ {
" Required
. Time trom the Y 2 - of llems Send
NAS 1o Depot | o ?z“ Irom ANl HAS'S
in Years oeka 9=1 N\ (o the g™ Depot g
r Repaic Cycle . h Annyal Numoer o f
) Required
. Time from the ¥ of llems Sent
PIMA 1o Depot ears 2 from Al'PIMA'S
. Stock at NAS g=1
1 in Years to the g~ Depot g

“Hegalive quantities are not atlowed: if term is less than zerg a zero quantity is compuled. Yearly parameters for stockage and repair
times are input as days and converted to years by the computer mode.
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. TASK 101 (Continued) :
The total

10 1.2.2.4 Tatal Renairabhle Inventory Quantity Egquation. Th

..v.._,s...-.—. d A S azLiabrlt =33 LIRE

repairable inventory quantlty 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.

Tatal t i Rolatable ¢t Attrition 1 q Rotatable ¢ A!lritlnn t System \t
Repairable . 2 Pool Quanlity Quantity R E Pool Quantity Quantity ( Stock nr)
laventory at the k' CV atthe kw al the g LB at the p»
vaunity /=T IN se /o \ cvsie Al LN s o Nwese the tiem

q = total number of LB sites which includes NAS's and NAS's collocated with PIMA's, ‘

10.3.1.2.2.4.1 Total Repairable Inventory Cost Equation.

r -
Tatal t 3 Total t
Repairable Ut Repairable
y = Cosl of
laventory fnvenlory
Item )
Cost Quantity

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
quantity, Replenishment of the system stock is necessary to account for
losses in the supply system caused by items being scrapped during the repair
process. A repailr scrap quantity is computed for each repair site.

‘I.l"\ 27 1 7 1 T o Aen—me = |+ N e s a i f a s e = (T O e Thido miraméd ey
sJdadudeld LNe nullu«:u.. I\CPdJ.L .)(. dp yua jancitc y df d LV Jliui, LOLS Qualiiicy
accounts for the contribution to the total repair scrap quantity of losses
occurring at each CV site,.
o R [- / Annual Number v ¢ _ -
Annual Bepair \t . 8CM Rate Fraclion ol Item
) ol Reat Failures
Scrap Quantily = 1.0 - of [tem at Failures Scrapped
i Aemaved at the
at the k™ CV Site the IMA atihe IMA

™ LV Sile
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.TASK 101 {(Continued)

1N 2 1 e TS | mL. - -

LWUeaJded el Lil =3 &
accounts for the contribution to the total. repair
occurring at each LB site, o ’

m
o=
3
4
|
-
13
)
[s}]
P
Lo}
7
f
+
[+
4
L

Annual Repair \ t Annual Number of,

t .
Serap Quantity Real Failures Remaved BCM Rate Ffactmn of ftem

atthe = at the HAS Located 1.0 - { of llem at Failures Scrapped

t8Site -+ /v \ atihe p LB Site the IMA at the IMA

Annua! Number \ Annual Kumber \ {

of Real Failures of Real Failures BCM Rate Fraction of Hem

Remaved at the + Received by the 1.0 - ( of item at ) ( Failures Sr.rapped) -
PIMA Localed at PIMA Located at the PIMA at the PIMA

the g™ PIMA Site the o' PIMA Site

10.3.1.3.3 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.

Annual Repair \ 1 Annuat Number \ ¢ Annual Number \ § Fraction of ltem
Scrap CQuantity - of Real Failures + of Real Failures Failures Scrapped
at the gt» Remaved at the Received by the at the Depol
-Depot Site g™ Depot Site g™ Depot Site Repair F2cility

Repair \t T Annval Repair \t |. Unit Present,
Scrap ) = E ( Sceap uuanliiy) (Cnsl ol) Discuunl)
Cost v=1 atihe v Site ltem Factor

= number of repair facililies to include IMA's, PIMA's, and depaots.

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. -

10.3.1.4.1 Repair Material Cost at a CV Site.

Cast al the = Repairs to an Item Cost ot Malesial Rale Discounl

( Repair Material 1t Annual Humber of Y ( Unit ( Repair ( Present
A\ WALV Site / L\ Athe k™ CV Site / \ Mlem / \ altheiMA / \ faclor JJ
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10.3.1.4.2 Repair Material Cost at a LB Site,

Annual Kumber af 3\ t Aanual Number ot \t

Repair Material \$ . " Repair . Repair Unit Present
Repairs to an kem X Repairs 1o an ltem N
- Cost at the = Material Rate | + . Material Rate Cost of Discaunt
™ LB Sie al the NAS Located at the IMA atthe PIMA Localed £ .| the pima ftem Factor
P al the p™ LB Site at the p™ LB Site

10.3.1.4.3 Repair Material Cost at a Depot Site.

Repair Material \t Annual Number of \t Unit Repair Present
Cost at the ) = Repairs to an ttem Cost of Material Rate Discount )
o™ Depot Site at the g* Cepot Site Item at the Depot Faclor

10.3.1.4.4 Total Repair Material Cost Equation.

Aepair \t r - Repair t
(Malerii!) = 2 ( Materiat Cnsl)
v=1 v

Cost al the v Site

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.

) . 1 Annual Number \ t Transporiation . Fraction ot
Transportation \f / Normal - of ltems lor Ratz per Pound Weight the v Site
Cost = | Discaunt 2 Z Disposition at from Lhe s™ Site of the Resupply *
) for Discard Factor v=1 s=1 the v Site  /, to the v Site /¢ ltem from the s™ Site /,
| 1
Packaging and Stnﬂ"n ;l'\'
Hmmmgﬂﬂe) “r pace
. ; er
per Cubic Foot p ) om
Cubic Feel
where,
Annual Number y{ Aﬂﬂ;lﬂl Number of 1t Annual Humber of \ t
of Items far {tems tor Dispasition ltems 1or Disposition
- = +
Disposition al the NAS Located 3t the PIMA Lacated
al the p*™ LB Site ' 3t the p*™ LB Sile at the p™ LB Site

% = an index efement denoting the s'™ resupply depot.
t = number of resupply depots.
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TASK 101 (Continued) -+

10.3.1.5.2 Transportation Cost Equation for.the Repair Cases.

Teansportation \ ¢
( Cost ) =

48

for Repair ,
i 1 Annual Number of \ { Transportation . Inventacy
N'urmal Items Seat trom Rate per Pound Wengm Packaging and Slorage Space
Discousl 2 > > the d™ IMA to from the g IMA of the Handling Rate pet ltem in
Factor d=1 e=1 teePvA  /, {0 the e PIMA flem per Cubic Foo! Cubic Feet
L - -
o — -
h Annual Number of \ { Transportation . Inventary
! Items Sent from Rate per Pound Welght Packaging and Starzge Space
v Y the d* 1MA to from the 4™ IMA olihe *“mmm° per lem in
=1 g=1 the g™ Depol /g 4 to the g™ Depol g.d ftem per Cubic Foot Cubic Feet
; b F Annual Number of \ ¢ l- Transpariation ) lnveatory
llems Sent from Rate per Pound Wetghl Packaging and Storage Space
vz . > the &= PIMA to frem the e PIMA ofthe | + | Handling Rale ) per liem in
e=1 g=1 the g" Degot /g o to the g™ Degot /g o Hem per Cubic Fool Cubic Feel .
) ¢ Annual Repair Transporiation . Fraclion of . Invemury 1=
Scrap Quaniily Rate per Pound . Weight the k' C¥g Packaging a"d Storage Space
M Z E al the k™ * rom the s™ Site ol the ) Resupply  Handling Rate per ltem in ’
k=1 35=1 CV Site o the k™ CV Site /g , ftem tiom ™ Site /¢ per Cubic Fool - Cubic Feet
e
' Annual Repairy t Transporiation . Fraction o1 ) Inventory
i Strap Quantity Rate per Pound Weight the p'™ LB's Packaging and Storage Space
2 E at the p™ from the ™ Site ol the ) Resupply . + Handlin-g Rale ) per item in '
p=1 s=1 LB Site tothe prLBSite /g, "™ 7\ trom s Site per Cubic Foot Cubic Feet
h \ Annual Repairy t Transportation ) Fraction of ) Iaventory
Scrap Quantity . Rale per Pound Weight ihe g™ Depot's Packaging ang Storage Space
2 2 al the g from the s*™ Sile ( of ""_’ ) Resupply + ( Handiing Rate ) per liem in
g=1 s=1 Depot Sile 10 the g Depot Site /g ¢~ "™ *\ trom s Site per Cudic Font Cubic Feet /
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TASK 101 (Continued)

10.3.2 Support Equipment 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 1is
required if at least one member of the group is assigned to some level
requiring the equipnent.

10.3.2.1 Peculiar Support Equipment 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 individual 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.

- : 7
. . totth
Unit angd \ * X Supgart of the Support of the
Unit Cost Suppord Equipment . Reduced
Support Supperi Equipment X
= of the 1.0 + Rate for the + Discount
Cost of PSE Aate for {he Facl
i r
a PSE First Year Succeeding Years acle
(1.0 + Discount Rate)

“Apnlicable to regair and discard PGSE as required by the LOH case under 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.

- i Unit and Support Unit-and Supgort .
IDD Number of* . o Humber ol”
ltem PSE \t{ Cost per Discard . Humber vt Cost per Discard X Number of vt
Discard PSE Discard PSE
Cost for = PSEatCVio . of + PSE al NAS In . nan-PiMA +
i i Required . . Aequired .
Discard Verity llem LV Verity ltem - NAS's
. per CV ) per NAS
Failure Failure -
Unit and Support™® il and Supgort®*®
Cast Ds?p y MNumber of* \°° — UE' . ﬂ?p d Number of "
ast per Discar um st per Discar .
P Discard PSE er f osim Discard PSE Number ot
PSE at PIMA 10 : af N PSE al Degol , (
) Reguired ) Required QOepals
Ventfy Hem PIMA's 10 Verily ltem .
) per PIMA . per Depad
Failure : Failure

“The term = @il the higher assembly is not repaired at the site, as applicable 1o the LOR case under consideraticn. The determination
as fo whether CV, non-PIM&, HAS, ar PItAA siles require supgorl equipment is dependent ugon where the higher assembly is repaired.

**The type al sugpocl equigmeant resqurces, [l ar kack-ug, at the PIMA and Depaot sites is dependent an the LOR case and work-
1aad at the sites. The ceterminatian ol full or back-up resources is based on the criteria of Figures 3 and 4,
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iS HIGHER 15 HIGHER N9 RESOURLES vﬁsg;: ?.Si
ASSEMBLY ASSEMBLY . ASSIGNED Rféolu:cgs
CODED | COCED P AT PIMA 10 PIMA

IS ITEM

CODE[)/

YES

IS TEM
CODED P

ASSIGN PIMA

IS ITEM KO 7T VERIFICATION

CODED P RESOURCES
T0 PIMA

. ASSIGN PIMA
S SPECIFIE YES REPAIR
OEMAND AT PIMA RESOURCES

XCEEDED T0 PIMA

ASSIGN NAS
REPAIR
RESQURCES
TO PIMA

"DECISION CRITERIA ARE DEFINED ON PAGE 50.

FIGURE 3. Criteria for full or back-up resources at PIMA sites.
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TASK 101 - Figure 3 (Continued)

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

The LOR 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 repairables generated at
the PIMA due to its local operating aircraft as well as those forwarded to it
from other gperating 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 jitems depends on the workload experienced
at the PIMA., TIf the workload does not 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 PIMA operates under a full mode and full PIMA 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)

15 1M
CODED X

\ ASSIGN DEPOT
1S [TEM NO ™ VERIFICATION
CODED 0 RESOURCES
10 DEPOT
YES
- )
YES Ana
€ODED 0
Y
ASSIGN DEPOT ASSIGN BACK-
REPAIR UP REPAIR
RESOURCES RESOURCES
10 0EPOT T0 DEPOT
*BECISION CRITERIA ARE DEFINED ON PAGE 52.
FIGURE 4 Criteria for full or back—
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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 on the LOR code assignment of the
item. A depot services repairables 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 workleoad 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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10.3.2.1.2 auid
10.3.2.1.2 guipme E Re
Intermediate Cases. Repair PSE at intermediate repalr fac111t1es 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 assignment of the PSE
cost as allocatable/non-allocatable and the resource type determination are .

the same as that for discard.

r Sunnort E

|— / Unit and Support \, / Unit and Support \,
f Hem BSE N Cost per Aepair f Rumber of \ Number \t Cost per Repair / Number of » Rumber of \$
Cost lor . g ’ Repair PSE p P Repair PSE Urmuer a
i = PSEatCV o R of + PSE al NAS ) non-PIMA +
Intermediate R Required i ) Required
Reqair Repair Item . CV's 1o Repair ltem or NAS NAS's
? Failure pe Failure P
i orl® i -
Unit and Supp r Number of* t'nit and SUppnfl Number of*
Cost per Repair Repair PSE Number \} . Cast per Repair Reoair PSE Number of \t
PSE at PIMA pait ot + PSE at Depat palr ( )
X Required . . Required Gepots
to Repair et PIMA PIMA’S to Repair of Denot
item Failure P ftem Faifure v p

*The determination of full or back-up resources is based on the criteria of Figures 3 and 4.

10.3.2.1.3 Peculiar Support Equipment Cost Equation for the Repair PIMA

Cases.

may be required at the operational site if the higher assembly was repalre
Luﬂ

hoa
there.

Th o L 2
L& ass J.Blull:llL oI

+ha DCT ~11 nkta e
LHC Lol wWolbr GD ﬂ&LULdeULdIuUH

el T8

allana

same as that for the discard and repair -intermediate cases.

Unit and Support

{tem PSE Number of* HNumber of*
t Cost per Discard . Number \t Cost per Repair i Number of \}
Cost tor Discard PSE Discard PSE
= PSEatCV1ia ) o! + PSE al NAS ) non-PIMA +
PIMA . Required Required .
) Verify ltem cv's to Verify ltem NAS's
Repair . per CV per NAS
Failure Failure
Unit and Support ;
Cost per ;:pairr Number of Humb t Ucmt and Support Number of .
- a8 per Tew Repair PSE umeet ost per Aeparr Repair PSE Number of 1t
PSE al PIMA . of + PSE at Depol . )
) Required Requited Depots
to Repair o PIMA PIMA's to Repair Depol
item Failure r ltem Failure per Hedo

Unit and Support

"The term = @ il Lhe higher assembly is not repaired al the sile, as applicable 10 the LOR ¢tase under consideration.
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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
may be 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.

Unit and Support Unit and Support
ltem PSE \ t lpp Number of* P Number ot*
Cast per Discard i Number \t Cost per Discard i Number of
Cost fer Discard PSE Discard PSE
= PSEaLCVto . ol + PSE at NAS to K non-PIMA +
Deqot . Aeguired . ) Required
. Verity Item CVs Verify {lem NAS's
Repair : per CY . per HAS
Failure Failure
Unit and Suppart Unit and Support
Cost D.pp d Number of® Nemb " Cost Rpp i Number aof
er Discar . Number ost per Repair -
P Discard PSE per hep Repair PSE Number of \t
PSE al PIMA . ol + PSE at Depot .
. Required . N Required Depols
to Verity PIMA'S to Repair
_ per PIMA . per Depot
ltem Faiture llem Failure

"The lerm = 0 il the higher assembly is not repaired at the site, as applicable te 1he LOR case under consideration,

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 stack quantities.

10.3.3.1.1 Inventory Storage Space Cost Equation for the Discard Cases. For
carrier based aircraft, the storage quantity is adjusted to account for the
fact that failures occur only during the carrier's deployments. This
adjustment is carried out through division by the carrier deployment factor.

laventory Reserved . lnventor )
Cosi of Inventory 1 ' " 4 ) rved \t Cost of Space per y Normal
tor the Required . Storage Space .
Starage Space = 2 Cubic Foot per Year . Discount
bor Discard Days of Stack at | the v Sit qer item in Factar
/ = ite i )
¥=1 the v Site athey v Cubic Feel

where,
~

Inventory Reserved \ }
lar the Required
Days of St:ck at = N ﬁ
v . 365 Days Carrier
ihe v'* Sile
per Deployment
Year Factor

\ : y

Annual Inventory \f Required Days
( Guantily lor Discard) ( ol Stock at )

al the v Sile Ihe v Sile

“Far LB siles na deptoyment factar 1s required,
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10.3.3.1.2 Inventory Space Cost Equation for the ﬁepair Cases.

- -
Cost of taventory \ 1 { Rotatable \t Atiritiony t Cost of Space
( Slerage Space \ - 5\ (Pool nuantilv\ N (uuanlily\ (per Cubig Foot
ptt Hem ~ @i the & at the & per Year for
\ tor Repait / I_ k=1 \ Cv Site /u CV Site /u €V Sites /
q Rotatable \¢ Attrition 1 Cost of Space
. 2 Poal Quantity " Quanlity per Cubic Foot
at the pt* at the p* per Year for
p=1 LB sie /, LB Site /, LB Sites

Costof §
/ System \{ / ¢ pa“\ / Inventary Storage % / Marmal \

per Cubic Foot - _ A
Stock of Space per ltem Discount
per Year lor i
the Item R in Cubic Feet Factor
Oepot Sites

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 as a

e g 1 el =l at ~f
. f't-'luCl.iuu vf tha num.ber Gf ch""red ?SE, t‘ﬁe ol Gtk aya\.t:, ané thne ¢ost 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 equipment. 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.

F N -~
{  Castot \f ,_ ( Mumberol Af / Space ‘ Humber ot t c"‘;q‘:" sg:'-cel
st o . . 11 per Square Foo
= E d Required
( PSE Space ) PSE Require a GV Sites per Year for )

er CV Sit er PSE .
per CV Site p CV Sites

Humbes ot % Space Humber o1 1 Cossl T Sp:cet 1
+ | [ PSE Requires )( Required ) ( n0n-PIMA ) "‘;er“Ya"l o0
. ear lor
85 NAS er PSE NAS'S
b ? LB Sites
L.
I Cosi of § 1
Number ol \t Space . Number of \t s n:ce
+ ( PSE Hequired) ( Required ) ( er e ) per SGuare Fool
L

PIMA*
ger PIMA per PSE s per Year for
PIMA Sites

Huraber ol 1t Spate ¢ Humber of .

+ PSE Hrquired) ( Hequired) ( umuer )f
Depnls per Year tor

Factor

per Depot
P Depot Siles

. Cost of Space
Normal
_per Square Foal .
Discount
per PSE .
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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 actions of an item or group of

items exclusive of the support equipment space. The assignment of the space
cost as allocatable/non-allocatable and determination of type of vesource 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 actioms.

Nem Repair \ ' Cost of Space
Number ‘¢t
( Repair Work )t_ Wark Space ol per Square Fool
Space Cast / Required ai CV Sites ger Year lor
the CV Site CV Sites
L | -
Item Repair \ 1 Cost of Space v .
Numter of
Wark Space per Square Foot
+ . non-PIMA
Required at N per Year lor
NAS's N
the NAS LB Siles
Item Repair \t Cost of Space
Number
N Work Space of per Square Foot
Required at PIMA'e per Year tor
\othepva /0 T T A piMAL Sites: /

ltem Repair \ t Cost ol Space
Number Normal
. Work Space ‘ \ per Sguare Fool ni .
' Required at o per Year for \ Cissaunt
\ } \ Oepots / \ . j Factor /
the Depot Depot Sites

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.

Total vt Inventory \t Supporl t Repair t
Space) = ( Storage ) + Equipment ) + ( Work )
Cost Space Cost Space Cosi Space Cost
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10.3.4 Labor Cost Equations.
discard and repair actioms. .

These express the labor costs incurred for

10.3.4.1 Labor Cost for the Discard Cases.

Annual Number \ ¢

I- . / - ’
Cost of \t | ] Direct Maintenance ¢ Lahor Cost
of Real Failures
Labor for | = 2 Removed at the | Man Hours at CV per Hour
Discard k=1 wovsie /y per Discard Aclion 2l the &V
LM T
n Annua u-mher t Oirect Maintenance Lator Cost
ol Real Failures
+ 2 Man Hours at NAS per Hour
Removed al the er Discard Action at the NAS
m=1 maNAS Site Jy

Annvual Number

! of Aeal Failures Direct Mainiznance Labor Cost
+ E Man Hours al PIMA per Hour
Removed at the .
e=1 per Oiscard Action at the PiMA

|

.

]

" | Real Fail Direct Maintenance Labor Cost ~{ Fraction of ( Narmal
+ . 2 :l ¢ v :' lu::: Man Hours atnepnl) ( per Hour 1.0 + | ltems Falsely (uiscounl .
emoved @ per Oiscard Action /. \  Removed Factor

l 1

e™ PIMA Site ),
)t

]

g™ Depot Site
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T o1 409 T ohaw Naat Ranatrian far +tha Romnadir Tnravrmadiara Cacae
P VP G LAUUL wUoL LyuaLivie v A G AL A et A ML UL LG e WD D e
Cost of Annual Number . . 3 :
1. .t . ) t Labor Cost Fraction of Fraction of ltem Direct Maintenance
Labor tor of Real Failures .
R = E per Hour Items Falsely False Removals Mazn Hours at C¥
Intermediate Removed at ihe ;
%=1 Lo P e atthe CV Remoued Dztected as Such per Discard-Action
Y néﬁﬁii i A KLY OIIE x L .

-
Fraction of Fraction of item Direct Maintenance
+1 1.0+ (l:ems Fals::lv\ 1.0 - | False Removals \ . Man Hours at CVY

\  Removed / L \ Detected 25 Such /J J \  per Repair Action / J

L
"/ Anaual Nomber \ t ) _ o
: t Real Failuces { Labar. Cost Fraction of \ Fraction of ltem \ { Direct Maintenance \
* E : d at th ger Hour ltems Falsely False Removals Man Hours at NAS
EMpved 2 [ . .
m=1 ™ NAS Sile / \ at the NAS . Removed / Deteciad as Such / \ per Discard Aclion

m

.l -I ( Direct Maintenance \
Mam Unure af MAC

|\ e haon /

—_
§ oo
; I
b=
m Z
2 3
2
I
|
_a
€@
|
—
h
. =
= W
2
]
1 2
P
W 3
R S

) Asnval Number \ t . h . :
! " \ Labor Cost \ Fraction ot Fraction o item Direct Mainlerance
~ of Real Failures o
+ 2‘ per Hour lterns Falsely False Remaovals Man Haurs at PIMA
Removed a1 the tine HAS Removed Delected as Such er Discard Action
&= enPIMASHe [y e P
Fraciion oi Fraciion of ijfem Direci Mainienance
+ 1.0 + ( liems Falsely 10 ~ Faise Removals ) ( Man Hours at PIMA )
Removed Detected as Such per Repair Action
/ Annual Mumber v 4 [

h R Labor Cost Fraction of Fraction of {lem Direct Maintenance
- of Real Failures
+ E per Hour Illems Faisely False Remavais Man Hours al Depat

Removed at the . .
g=1 at the Depot Removed Detectzd as Such per Discard Action

g™ Depot Site g

Fraction of
+{ 1.0 +} ltems Falsely
Removed .

False Removals Man Hours at Depot

Fraction of ltem ) ( Direct Maintenance )
ﬂe!ected as Such per Repair Action

Annual Number )
e

! Qirect Maintenance
+ z of fiems Man Hours at PIMA
Received by (he A Acti
= er Repair Aclian
e=i e PIMA Site ° P
b Annual Number ) )
- Qirect Maintenancey | Normat
of Items L
hi E Man Hours at Depot Discaunt
Received by the Repair Acti Fact
= r Repair Aclion
9=1 \ git E)epul Site 1 per e acir

J
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10.3.4.3 Labor Cost Equation for the Repair PIMA Cases. Two labor cost
equations are presented. One is applicable if the higher assembly is repaired
at intermediate level; the other is applicable if the higher assembly is
repaired at PIMA level,

10 3.4.3.1 Labor Cost Equation for the- Repalr PIMA Case if Higher Assembly is
Coded Intermediate Repair,

Cast of Labor for _
¢ t r ' £ Annual Number  t

1 .
FimA Repair if of Real Failures Fraction of Labor Cost Direct Maintenance
Higher Assembly = 2 H:muve‘d atthe 1.0 + (llems Fa!sely) per Kour ) ( Man Hoors at CY )
is Intermediate k=1 K™ £V Site i Removed &t the CV per Dlscard Aclion
Repair ’ LI -
- ‘“f“‘: :“TUH \' 7 Fraction -;! 3 { Lahor Cost v ¢ Direct Maintenzace
“of Real Failures
. + 2 Remuve:;iuirhe 1.0 + { Hems Falsely per Hour Man Hours at NAS )
. w=l w"' NAS Site L Removed | sl 1he NAS per Discard Action
Annual Num!
H / of Reat F:”;: Y Labor Cust - Fraction of Fraction of Hem Direct Maintenance
% E Removed at (he per Hour items Fais:iv} False Remavals } k Man Hours al NAS )
y=1 \ ¥™ NAS Site } a1 the NAS l Removed Delecled as Such per Discard Action

Y

I- Fraclion of [ Fraction of ltem ] ] { Direct Maintenance \ 1
+1 10+ llerns Filulv 1.0 - Falte Remavale Man Hoe 2t WaE .
Removed l

Delemd as Such \ per Reparr Action

Annual N .
! " u‘rntm v Labor Cost Fraction of ¢ Fraction of Hem Direct Mainlenance
of Real Failures \ { \ ( \ ( \
+ S‘ o L .| per Hour tlems Falsely False Removals Man Hours at PIMA
- \ Remaved ai ine / \ 4l Ihe NAS / Removed Delecled as Such per Discard Aclion
E=1 N empiMasite /,

Loy Lo pmmmanm 1] e |
I L

\  Removed * \ Detected as Such ’JJ v per Repair Acticn ' J

Annual Number .
. h of Reat Fatures t Labar Cast Fraction oi Fraction of llem Oirect Mainlenance
Hure.
+ 2 Removed al ihe per Hour flems Falsely False Remaovals Man Hours at Oepol
=1 * 2i the Depot * ' Removed ' \ Detected as Such 7\ per Discard Action /
9=0 N g oeporsite /g pot l Rem Oete P

Fraction of ) Fraction of item Direct Maintenance
+ 1.0 + ( Items Falsely ) 10 - ( Falie Remoavals ) ( Man Hours at Depnl)
Removeg Oetecied as Such s Aepau Achion

Annual Nymber
Y )1 ( Direct Maintenance

; of ltems Recerved Lanar Cost

W
+ 2 Man Hours at PIMA per Hour
by the e PIMA at Ihe NAS

ef Repair Achion
Site per Repanr Acho

-
"
-

7

Annual Numbet

" ol tems A 4 Ditect Mainlenance Lator Cost Normal
eceive
Man Hou, 1| er Hour Discount
* 2 by the g™ Degot urs 2t Depo ) ( p ) ( i )

i} per Repair Action 31 ihe Oepot Faclor
Site

L]
"
-

J
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where,

w = an ingex element denoling the w* non-PIMA NAS.
y = anindex element densting the y™ PIMA NAS.

% = ihe number of nen-PIMA HAS's.

1 = lhe number of PIMA NAS's.

10.3.4.3.2 Labor Cost Equation for the Repair PIMA Case if Higher Assembly is
Coded PIMA Repair.

AT A S (
Lost Lduu_r ‘_m ! I Annuat Number \ § Labor Cost fraction of Fraction of Mem Direct Mainlenznce
PIMA Repair il of Real Failures
) = 2 per Hour llems Falsely False Removals Man Hours at NAS
Higher Assembly Remaved a! the at the NAS Aemoved Detected as Such Discard Atti
. = . move ele u er Discar ian
is PIMA Repair y=1 yrHAS Site /, P
Fraction of Fraction of ltem Direct Maintenance
+ | 1.0 + [ ttems Falsely 1.0 - False Aemovals Man Hours at NAS )
Removed Detected as Such per Repair Action
Annyal Number . N
J ua . ! Labor Cest Fraction of Fraction of ltem Direct Mainienance
of Real Failures .
+ 2 Removed at the per Hour Items Fatsely False Removals Man Hours at PIMA
e=1 . at the NAS Removed Delected as Such per Discard Action
et PIMA Site e
Fraction of Fraction of Jtem \ Direct Mainienance
+ 1.0 ( ltems Falselv) 1.0 - Faise Removals Man Hours at PIMA
Remaved Detected as Such } per Aepair Action
L J )

Annual Number . . .
R t Lahor Cost Fraction of Fraction ol [tem Direct Maintenance
of Real Failures
per Hour ltemns Falsely False Removais Man Hours at Depot
Remaved at the ) )
., Detected as Such per Discard Aclion
A\ g™ Depol Site /

.
+
M=

1 ai the Depot \  Rembved

i

-1

g

Fraction of Fraction of item Direct Mainienance
+ | 1.0 + | Hems Falsely 1.0 - { Faise Aemovals \ ( Man Hours at Depot

Removed Detected as Such J \ per Repair Aclion

Annuat Number
t { Direcl Maintenance \ ( Labar Cost \ ( Normal\

h
- ol Hlems Receive
+ 2‘ ¢ ner Houy Digeaunt

ay the g™ Depot Wan nours per Howr 1 1 [ Discount
=1 \ ' Sgile g / \ per Repair Action } \al the Depot \ Fac!nr/

a
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10.3.4.4 Labor Cost Equation for the Repair Depot Cases. Three labor cost
equations are presented, one each for the next higher assembly repaired at

intermediate, PIMA or depot level.

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

/ cus‘ of Ladar IBI' \‘t |— ( Annual Numhar \ §
Depol Repairit | f | ' f TUOUT UUTT™Y

. "/ Direct Maintenance Labor Cost
i of Real Failures
Highet Assembhly Man Hours at CV per Hour

X Removed al the
Is Intermediate

Repair

M -

at the Cv

-
I}
-

er Discard Acti
ey sie /o PO eard Adtion

t th
Removed at the per Biscard Action at the NAS

mn NAS Site /,

Annual Number \ t

(
n Annual Nuf“" t Direct Maintenance Labor Cost
of Real Failures
+ E Man Hours at NAS per Hour

f of Real Failures Direct Maintenance Labor Cost Fraclion of
+ E Removed at the Man Hours at PIMA ) ( per Hour 1.0 + | ltems Falsely
= ) i ji d
e=1 en PiA site /), per Distard Aclion al1he PIMA Remove: X
1 Numb
h ::n;::l F:'I“r:: t Labor Cost Fraction of { Fraction of [tem ( Oirect Maintenance \
Hu
+ 2 e b b per Hour \ ( {tems Falselv\ False Removals \ Man Hours at Depot
_ NTHIUYEY al Lig . .
g=1 \ o Depot Site /g \ at the Depot / \ Removed / \ Detectedas Such / \ per Qiscard Action
Fraction of Fraction of {em Oirect Maintenance
+{ 1.0+ Hems Falsely) 1.0 - Faise Removals ) ( Man Hours at Uepui)
Removed Detected as Such per Repair Actign
Annual Number \ t
h ;i i ) ]
. E of items Receiued\ { rect Mamtenance\ / Labor Cast \ / Normal \

by the g™ Depot

Man Hours at Depot } k per Hour } k Discount }
Site

per Repair Action at Ihe Depot / Factor

=1
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10.3.4.4.2 Labor Cost Equation for the Repair Depot Case if Higher Assembly
is Coded PIMA Repair.

H
{ Cost of Labor for \t (- ( -z Annual Number \f ( Dirett Maintenance

Depot Repair il ~ of Real Failures
; = 24 Man Hours a1 KAS
Higher Assembly Remgved at the

. Cy=1 . per Discard Actlan
is PIMA Repair y™ NAS Site Y

Annual Number
of Real Fu_r'n es t Direct Maintenance Fraction of Labar Cost
ailur
- a3 ) 1! o Man Hours al PIMA 1.0 + | ltems Falsely ( per Hour
a
o . per Discard Action Removed at the PIMA
e PIMA Site /,

M-

L
L]
-

r
A!n;uall :u;nber t Labor Cast Fraction of Fraction of Item Direct Maintenance
[ es
eal Faflur per Hour Hems Falsely Falise Remoavals Man Hours at Depot
Remaved at the . .
Hemoved Delected as Such per Discard Action

tthe O
o' Depat Site g at the Gepot

+
AL

Fraction of Fraclion of item Direcl Maintenance
+ 1.0 + | Hems Faisely) 1.0 - False Removails ) Man Hours at Depol
Removed Detecled as Such per Aepair Action
Annual Number
h of the Hu ved t Direct Maintenance Labor Cost Normal
ms Recei .
+ 2 Man Hours at Depat per Hour Discount
by the g'" Depot . )
g=1 per Repair Action at the Bepot Factor

Site g

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

Cost of Labor for \ ¢ Annual Number \ f - . -
. h . Labor Cost Fraction of Feaction of ltem Direct Maintenance
Degot Repair it of Real Failures
. = E per Hour llems Falsely false Removais Man Hours at Depot
Higher Assembly Remaved al the t 4 Qetected as Suth er Discard Aclion
. = T
is Depot Repait g=1 g™ Depol Site s at ihe Tepot Remove per 0i
Fractian ol Fraction of ltem Direct Mainienance Normal
+ | 1.0 +{ Hems Falsely 1.0 - ( False Removals ) ( Man Hours at Depot Discount
L \  Removed / [. \ Delected as Such J J \ per Repair Action _/ J J \ Faclar /
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10.3.5 Training Cost Equation

PRV . R | 41allllll wus L DOl L.

Total Number of \t /- Training Cost \t Total Number of \t / Training Cost \}
Cost of \t
( Trainia ) = Squadron Men per ) + CV Men per )
0 Trained Squadron Man Trained CV Man

Total Number of \ ¢ Training Cast \* Total Number of \t / Training Cost \} P Navy Present

+ NAS Men per + PIMA Men ) ( per ) 1.0+ em_"?“' ( Discount
Trained " HAS Man Teained PIMA Man : Atirition Fatior

Bl L A Haie IJ

Depot

Tota! Number of \t / Training Cost \* Present
Personnel "
+ Depot Men per 10 + Altrition Discount
Trained Depol Man r Factor
Rate

*Full or back-up resources based on the criteria of 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.

10.3.5.2 Training Cost Equation for the PIMA Repair Cases. -For the PIMA

repair cases, a repair training cost is incurred for each PIMA and dep t

FF el L
ir tine nigher

- -~ T A meimead L oin mam TM o
facility; discard training cost is incurred for each IMA sit

assembly is repaired at the IMA site,

m

10.3.5.3 Training Cost Equation for the Depot Repair Cases. For the Depot

repair cases, repalr 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.

. ( Cost of )f_ ( Documeniation ) + ( Dotumenmion) . ( Dotumeniation )
Documentation / Cost al IMA Cost at PIMA Cost a1 Depot
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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
ate ignored 1f full repair capability is collocated with it.

10.5 Table of Data Elements. Table III 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 Naval Air Systems Command
equipments.
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TABLE IIT. WNaval Air Systems Command LOR data elements.

Input

Unit Data
D E L
Format ata Elements Sh Required- Source
1 Next Higher Assembly
WRA Yes System Contractor
SRA Yes WRA Contractor
SSRA Yes SRA Contractor
L Predicted HTBF:
WRA Yes Hours Contractor
SRA Yes Hours Contractor
SSRA Yes Hours Contractor
Y Degradation Factor Fraction Navy
1 Part No, Yes P/N Contractor
I Nomenclature Yes Name Contractoer
I Identical Items per System:
WRA Yes WRAs Conctactor
SRA Yes SRAs Contracror
SSRA Yes SRAs Contractor
L Cost per Item:
WRA Yes Dollars Contractor
SRA Yes Dollars Contractor
SSRA Yes Dollars Contractor
L Item Weight:
WRA Yes Pounds Contractor
SRA Yes Pounds Contractor
SSRA Yes Pounds Contractor
L Item Volume: A .
WRA Yes t3 Contractor
SRA Tes Ft3 Contractor
SSRA Yes Ft Contractor
L BCM Rate at IMA:
WRA - Fraction Contractor
SRA Fraction Contractor
S5RA Fraction Contracter
L BCHM Rate at PIMA:
WRA Fraction Contractor
SRA Fraction Contractor
SSRA Fraction Contractor
S Number of Aircraft per Type:
cv Atrcrafte/ Navy
Type/Site
HAS Alrerafr/ Navy
Type/Site
PIMA Adircraft Navy
Type/Site
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TABLE III. Naval Air Systems Command LOR data elements. {Continued)
Input Data Elements LSA _ Unit Data
Format nRequirea DOUTCe

s Flight Hour Per Month
. cv Yes . Hrs/Month/ Navy
Aircraft Type/
Site
NAS Yes Hrs/Month/ Navy
Afrcraft Type/
Site
PIMA Yes Hrs/Month/ Navy
Adrcraft Type/
Site
5 .Afrcraft Type Deployment Factor:
cv Fraction Navy
NAS Fraction Navy
PIMA «Fraction Navy
] Number of Aircraft Operational Sites: : '
cv CVs Navy
NAS NASs Havy
PIMA PIMAs Navy
5 Number of Repair Facilities:
cv CVs Navy
NAS KASs Navy
PIMA PIMAs Navy
Depot Depots Navy
Y/z RCT for Repair:
Intermediate Repair
(Ccv-Cv) Yes Days ‘Navy
(NAS-NAS) Yes Days Navy
PIMA Repair
(CV-PIMA) Yes Days Navy
(HAS-PIMA) Yes Days Navy
{PIMA-PIMA) Yes Days Navy
(CV-2IMA-Depot) Yes Days Navy
(NAS-PIMA-Depoc) Yes Days Navy
Depot Repair
(CV-Depot) Yes Days Navy
(NAS-Depot) Yes Days Navy
(PIMA-Depot) Yes Days "
S RDS at Intermediate Repair Facility:
cy Days Navy
NAS Days Navy
PIMA Days Havy
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TABLE III. Naval Air Systems Command LOR data elements. (Continued)

Lapuc Data Elements LsSA Unit Data
Format . Required Source
Y RDS for Discard
cv Days Navy
NAS Days Navy
PIMA Days Navy
Z Iten Repailr Work Space: o
cv §/Ft-/Site Navy
*LB $/Ft2/Site Ravy
Depot $/Ft°/54ite Navy
z Inventery Storage Cost 3
cv $/Ft3/Site Navy
*LB . SIFt3/Site Navy
Depot S/Ft”/Site Navy
z Labor Rate:
cv Dollars/Hour Navy
*LB Dollars/Hour Navy
Depot Doliars/Hour Navy
L Repair Marerial Rate:
IMA Fraction Contractor
PIMA Fraction Contractor
Depot Fraction Contractor
L Scrap Rate at IMA:
WRA Fraction Contractor
SRA Fraction Contractor
SSRA Fraction Contractor
L Scrap Rate at PIMA:
. WRA Fraccion Contractor
SRA Fraction Contractor
SSRA Fraction Contractor
L Scrap Rate at Depot:
WRA Fraction Contractor
SRA Fraction Contractor
SSRA Fraction Contractor
L Operating Hours to Flight Hour Rate:
WRA . Yes Fraction Navy
| SRA Yes Fraction Navy
SSRA Yes Fraction Navy
L. False Removal Rate:
WRA Yes Fraction Contractor
SRA Yeg Fraction Contractor
SSRA Yes Fraction Contractor

*LB accounts for NAS and PIMA sites 1f the value of the applicable data element is identical for
the site types.
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TABLE ITI, Waval Air Systems Command

LOR data elements. {Continued)

input Data Elements LSA Unie Data
Format Required Source
L False Removal Detection Rate:
WRA Yes Fraction Contractor
SRA Yes Fraction Contractor
SSRA Yes Fraction Contractor
L Rate of BCM Items forwarded to PIMA Fraction Navy
T Direct Maintenance Man-Hours for Repair:
(WRA)
cv Yes Hours Contractor
NAS Yes Hours Contractor
PIMA Yes Hours Contractor
Depot Yes Hours Contractor
(SRA) )
v Yes Hours Contractor
NAS Yes Hours Contractor
PIMA Yes Hours Contractor
Depoc Yes Heurs Contractor
{5SRA) )
cv Yes Hours Contractor
HAS Yes Hours Contracter
PIMA Yes Hours Contractor
Depot Yes Hours Contractor
T Direct Mainzenance Man-Hours for Verify Hours Contractor
(Options Identical to Man-Hours for Repair)
5 Transportaticn Rate: :
IMA-PIMA Dollars/Pound Navy
IMA-Depot Dollars/Pound Navy
PIMA-Depot Dollars/Pound Navy
Resupply-CV Dollars/Pound Navy
Resupply-NAS Dollars/Pound Navy
Resupply-PIMA Dollars/Pound Navy
Resupply-Depot Dollars/Pound Navy
T Unit Cosc of Repair PSE:
cv Dollars/PSE Contractor
NAS Dollars/PSE Contractor
PIMA Dollars/PSE Contractor
Depot Dollars/PSE - Contractor
T Unic Cost of Verify PSE Dollars/PSE Contractor
(Options Identical to Repair PSE)
T Number of Verify/Repair PSE:
' cv ’ Yes PSE Contractar
NAS Yesg PSE Contractor
PIMA Yes PSE Contractor
Depot Yes PSE Contractor
T SE Development Cost Yes Dollars " Centractor
T SE Training Hardware Cost Dollars Contractor
cv
K4S
PIMA
Depot
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TABLE TII. Naval Air Systems Command LOR data elements. {Continued)
Input Unic Data
D
Format Data Elements LsA Required Source
T Space Required for Repair PSE: 2
cv - Yes F¢,/PSE Contractor
NAS ‘| Yes Ft;iPSE Contractor
PIMA Yes thlPSE Contractor
Depot Yes Ft“/PSE Contractor
T Space Required for Verify PSE - Yes thlPSE Contractor
(Options Identical to Repailr PSE)
T Additional Work Space Cost th Contractor
T Documentation Cost:
IMA - Bollars Contractor
PIMA : : Dollars Contractor
Depot Dollars Contractor
M Number of Men Trained:
cv : . : Men Navy
HAS : Men Navy
PIMA Men Navy
Depat . Men Navy
- S Training Cost: .
cv . - Yes $/Man Navy/Contractor
NAS Yes $/Man Navy/Contractor
PIMA ‘ Yes $/Man Navy/Contracter
Depot : Yes $/Man Lo Navy/Contractoer
. A
M - Personnel Atcrition Rare: :
Naval Fraction/Year Ravy
Civilian . - Fraction/Year Navy
L Number of New Items Entered in NSN System - 1 Units. - Contractor
Y . Item Entry-Cost | : Dellars/NSN Navy
Y. Item Retention Cost . Dollars/NSK/ . Navy
Year
1 Fiald Supply Administration Cost Dollars/NSN/ Navy
Site/Year
b4 Packaging and Handling Rate - ’ : Dollars/Ft3 Navy
Y Life Cycle ’ ' Years ' Ravy
Y Procurement Lead Time Weeks ' Contractor
Y Safety Level Weeks Havy
Y Discount Rate : . Fraction - Navy .
T SE Support Factor (first year). : Fraction/Year Contractor
T SE Support Factor {succeeding year) Fraction/Year Contractor
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LOR Analytical Techniques for
Naval Air Systems Command Gas Turbine Engines

10, SCOPE.

10,1 Purnose. The
10.1 Purpose. e !
techniques were developed to provide a means of examining all feasible repair
alternatives for gas turbine engines within the constraints of existing Navy

naintenance policies. The objective of the techniques is to determine the

most economical maintenance concepts and plans for gas turbine engines.

as Turbine Engine Level of Repair (GTE-LOR) analytic

L i -t T VEL UL LCPAlL [l LTLUN

G
1

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 breakdown 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
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, SSEM'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 alsc 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 SSEM is a sub-assembly of the EM.
SSEM's are items such.as fan, compressor, and turbine blades, compressor rotor
discs, combustion chamber liners, etc.
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10.2.1.5 Sub-Sub-Sub-Engine Module. _The‘S§§EM is a-sub-sub~assembly of the
EM. E '

10.2.2 HMaintenance 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 isclation, 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 unique levels of repair 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 classifica-
tion. ‘

2.3.1 First Degree Intermediate Maintenance.. First degree maintenance

10.2,
in +h wnomatew Af ocnn trhina sa;modnas ta a Aantrh wthisah dnaluudae and onase havand
2O (S Y LCPGLL Vi qu LWL WLl clls&llca =it O “‘—H ki WRL Lk e b e LA O Al L5 e DAE AT

that repair authorized for second and third degree IMA's (Intermediate Mainte~
nance Activities), but not to the extent .required to perform overhaul. First
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 ocutfitted to accomplish CER as well as lesser degree of
repair including incorporation of all technical directives (changes or
bulletinsg) below the depot level of maintenance.

10.2.2.3,2 Second Degree Intermediate Maintenance. Second degree maintenance
is the repair of a damaged or non-operating engine, its accessories or

_ components to an acceptable operating condition. Repair by désignated IMA's

includes the repair and replacement of turbine rotors and combustion seccions, -
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 section is authorized. In the case of turbo-shaft
engines the repair or replacement of reduction gearboxes and torque shafts

. which are considered repairable within the 1Iimits 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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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 manrhours and
are of low incident rate will be deleted from third degree repair responsibil-

2 oAt -
AL1leES .
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1 2 3
Y
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4

¥
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5

Y
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&
f
DEPQT

FIGURE 1. Site configuration.
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ENGINE £
EM . i:__ B8 J::).
o |
SEM ARA AAB B8A 883 aac(:)
| |
' SSEM (:)AABA AABB BBBA 8858

ol

SSSEM BBBBA BBBEB

*DEFINITION OF BUMBERED ITEMS
AND A GENERAL DESCRIPTION
ON THE BREAKDOWN ARE

nivey NM PAGE
ULYLIY UM F AdL

FIGURE 2., Engine breakdown.
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[LOWEST ASSEMBLY
1S AN ENGINE MODULE -~

N )
i T _—‘
N 16— N Ly—X
; i
i i ;
0 L, iy L.
(LOR.CODE ASSIGNMENT) {RELATIDNSHIPS)
Ly=ly
B - REMOVAL NOT REQUIRED
0 = DRGANIZATIONAL
I, = 3% DEGREE
I = 2"0-DEGREE
1, = %' DEGREE
‘0 =.DEPOT
X = DISCARD ITEM AT LEFT
L =05LI1.0

FIGURE 3. Maintenance alternatives for lowest

assembly engine .modules.
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LOWEST ASSEMBLY
1S A SUB-ENGINE MODULE

ENGINE N 0
EM N 0—X N Le—X
SEM N 0-X N L—X N Le—X N [ B {
0 L L, L Ls L, L Ly
=
=
s
u (LOR CODE ASSIGNMENTS) RELATIONSHIPS)
N = REMOVAL NOT REQUIRED Lzly Ly=L,
0 = ODRGANIZATIONAL Lizly Lyzlyzl,
I, = 3P0 DEGREE
I, = 2%° DEGREE
I, = 157 DEGREE
D = DEPOT
X = DISCARD iTEM AT LEFT
L =0LLIL.D

FIGURE 4. Maintenance alternatives for lowest
assembly sub-engine modules,
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FIGURE §. Maintenance alternatives for.a sub-sub-engine lowest assemblies.
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FIGURE 6. Maintenance alternatives for a sub-sub-sub-engine module lowest

assembly when engine removal is not required.

(penuTauold) QT ASVL.

(AAVN) DO6ET-AIS-"TIH



08

—
o
>
-
-
T
-
B
i
a

FOR SSEM

ENGINE

SSEM

SSSEM

Downloaded from http://www.everyspec.com

LOWEST ASSTMBLY IS A SYB-SUB-SUB-ENGINE MODULE

[
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FIGURE 7. Maintenance alternatives for a sub-sub-sub-engine module

lowest assembly when engine removal is required.
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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 comsideration 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 thes 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
vector as being removed and replaced will be discarded at sites of the
indicated level of maintenance.

There are found in both the trees given in the figures and in the mainte-
nance allocation vectors 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 maintenance 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=AADA

Maintenance Allocation E EM SEM SSEM  SSSEM  R/D

Vector for AABA 0 13 N Iz g% b

The above maintenance allocation vector indicates that removal of the engine
at the 0 = organizational level is required. The EM must also be removed and
the I3 = 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 in the SSSEM position indicates that AABA
the SSEM is the lowest assembly on this Lranch of the engine breakdown. The
m‘mxr‘lve D in the sixrth nn::*lr"lnn indicates that the SSEM is repaired at the

--------------------------------------- cpaLste o

D = depot level,
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Maintenance Allocation E EM - SEM SSEM. SSSEM R/D
Vector for AABA 0 I3 N 98 99 D

All positions are the same except for the SSEM, 1Its 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 SEM SSEM  SSSEM R/D
Vector for AABA 0 13 I2 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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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 Fipure 1.

10.2.3.3 LOR Bevond Capabilitv 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

navrfFarmnd atr a narticular n4i—a the sntirse eneine or a nn'ir‘ agsembly.
HCLLULHIC\J (=99 L=y FGI- L L L L i LR LR R Srdi i ddite b hd b - A el AT T

subassembly, or a sub—subassembly (EM, SEM, SSEM, or SSSEM respectively) 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

givern as input to account for Beyond Lapabliity of Maintenance (BCM) Action
Taken Codes 2 to 8.

10.2:3.4 Maintenance Alternatives. An equipment breakdown and possible
maintenance alternatives are given in Figures 2 through 7.

10.2.4 Basic Parameters.

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
appropriate discount rate.

10.2.46.2 Failure Rates. Each lowest assembly is assigned two values
essential to determining the failure rate of the item. They are the £

category, and the inherent repair characteristics.

P
aiiure

1

10.2.4.2.1 Failure Category. There are three failure categories and they
" indicate how the failure or impending failure of a part 1s to be handled.

10.2.4.2.1.1 Category I. Category I items are removed and replaced immedi-
ately upon failure.

10.2,4.2.1.2 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 needed to preserve mission readiness, for
instance, the item may be one item in a redundant set.

ical and

10.2.4.2.1.3 Category III. Categ

a i n tica
cannot be allowed to fail. The ltems are inspected at predesignated intervals
and are removed when in a degraded state.
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10.2,4.2,2 .Inherent Repair Characteristics. There are three inherent repair
classifications.

10.2.4.2.2.1 (Class A. Class A items are consumables.

10.2.4.2.2.2 (lass B. Class B items are repaired to a pre-failure conditionm,
that is, upon repair 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.

' h
10.2.4.4 Annual Failures of the jth Lowest Assembly at the it User Site.

' th
10.2.4.4.1 Annual _jth Lowest Assembly Operating Hours at the i~ User Site.

Ralig ot Engine Flight Utilization 12 months Avg. Mo, of Flight Hours i™h User Site
ANOP(iL}) = ( Operating Hnurs) Factor of ™ ) ( ) per Monlth per Engine al ) Deployment

Ber year :
16 Flight Hours Lowest Assembly pery i™ UUser Site Factar

10,2.4.4.2 Annual Failure of a jth Lowest Assembly in its A Year of

array B (4,j,k) by determining the age.in operating hours of the jth lowest
th . th .
assembly in its k= year of operation at the i . user site.

' .th
10.2.4,4.3 Number of ij Lowest Assemblies Entering Service at the i User

Site During the kth Year of the Engine Lifecycle.

! No. of Engines Ptaced in Service No. of ldenlicat
Mijk = ( at the i User Sile During the ) ( i™ Lowest Assemblies)

k™ Year of the Engine Lifecycle

per Engine
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th
10.2.4.4.4 Number of Failures of j Lowest Assemblies at the ith User Site

in the n'® Year of the Engine Lifecycle.

n —
\

ot = > | (ain) (a(s.i.n—ma)J

k=1 L

n ( Ne. of "™ Lowesl Assemblies \ ( Annual Failures of j** Lowes!
= E Entering Service in Year k Assemblies Quring its (n-k)™ Year\
k=1 at the i** User Site / \ of Operation al the i User Sile

10.2.4.5 Annual Removals of an Item. The annual number of removals of an
item is generated by real failures to lowest assemblies. The value calculated
takes 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 MNumber of Removals of Failed Item a in Year k at the Site s

h Lowest Assembly at the ith User Site. If

removed, then

Generated by the Failure of tﬁe

a is the englne or the first ite

J
m

Taks.ij) = B, ' .

1 il {i.i.n} Mo. of ltem a—~ Awailing Aestoration Beyond Capaviiity of
. at Site s in Year k Que to \ ( : |

Tla.ks.Lj) = 1T -

= . A o = Maintenance Rate for
\ Failures of the {™ Lowesl Assemnlyj 1-

eise
’ i ftem a~ alsile s )'
al the i™ User Sile

where a~ is the higher assembly trom which a is removed.

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

Failure of the jth Lowest Assembly at the ith User Site..

AL} = Trakesii ] (Falseﬂemnval).
faks.Lid = Tks.ii) *\ Rate for tem

Ria X% s5.i.q} is the total number of removals,

10.2.4.5.3 Disposition of Removed Item a. For item a there are two possi-

bxlltles, restoration to ready for issue status and discard.
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I Y - T | .
LU LayHedadal nNUin

h
Due to Failure of the jt Lowest Assembly at the ith User Site, If the-

maintenance option for disposition of item a due to failures of the jth lowest
assembly is discard the value is equal to the number of removals.

08{ak.sij) = Ria.k.s.d.p

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

Issue Status in the kth Year Due to Failures of jth Lowest Assembly at the ith

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

th

aa 3 lowest asse
€5 O Tae j 10wWesl assen

a = DLUJ— l J
tatus, the number of removals must be adjusted to account for
then .for items found to be beyond capability of maintenance.

'Frn- icauan
AUL LDDUC
scC

rappage, and

nf theo

]
(=
_J
4
~d
(=
'1
1

Aarardan Af +n
c L T S L=

'I Na. of Item 2 Sent o Site s From Lower ]
{ Scrap Rale \

cei s [, . ! Beyond Capability of Maintenance \-{
AS{a.ks.ij) = Iﬂla.k.s.l.n [ i- + Sites Due o Faiiures of ihe {* Lowesi ]

for Hem a Rate for llem a at Site s
e Assembly in Year k at the i*™ User Site

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 Jt lowest assembly
. .th ]
RS(a,k,s,1i,j) is the number of repairs of the j lowest assembly at site s.

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

.th
the Jt Lowest Assembly at the ith User Site.

Cein - » 1_(S:ranlﬂaie)
$laks.iil = Rlaks.ii) tor ltem a

10.2.4.5.6 Number of Removals of Item a at Site s in Year k.

PP

RTla.k.s) = User Lowesl R{a.k:s.i.j)
Site  Assembly

N .
1 |

Where Rl.%.5.1.5) wili be zera if the i*™ user site does nol ship to
. 1site 5, and.il j is not a or. a lower assembly ol a.
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Yot
o

Site s to be Discarded

wn
=
3
o
1]
+
o
h
=
r+
D
3
[+]
[41)
~
[
1
=]
[a

2 X

DST(ak,5) = User Lowest  pS(a.k.s,Lj}

Sits  Assembly

where 05(a.k,s,i,i) will be zero if the i™ user sile dees not ship lo
site s, and if 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.

DIDY

RST(2.k.5) = User Lowest RSfak.s.ij)
Site  Assembly

i i
* 1

Where RS{a.k.s.i.j) will be zero if the i'™ user sile does not ship ta
site 5, and if j is not 3 or 2 lower assembly of 3.

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

> 2

$T(a.k.s) = User Lowest  §(ak.s.ilj)
Sile  Assembly

if tha i near cita doac nat thie to
i ihe 77 U3er Sl tog g0

snotspt

10.3 Cost Element Equations.

10.3.1 Inventory Costs.

10.3.1.1 Inventorv Administration Cost, Inventory administration cost is the

o the supply svystem and retaining it

cost associated with entering an item int

there over its lifecycle. 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 threce separate
costs: item entry, item retention, and field supply administration. Item
entry is a one-time cost per peculiar NSN incurred during the inventory
procurement process to establish a NSN for an item. Item retention is a

n
ik

87



Downloaded from http://www.everyspec.com

MIL-STD-1390C{NAVY).

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. '

10.3.1.1.1 Inventory Administratieon Cost for the Discard Cases. The admin-
istration cost incurred for discard of local 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,

Inveniory . NSN Sﬁstem Field Supply No. of Sites
Adminisiration )= Cost Per ) + ( Administration ) (Remnving and.rur)

Cost tor Discard Numbes Cost Per Number Discarding Item

where,
NSN System Item Entry Cost 1{ Year = 1
Cost Per =
Number Item Retention Cost  otherwise.

El
10.3.1.1.2 Inventory Administration Cost Equation for the Restoration/Repair
Case. The administration 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 excluding those lower indenture
parts under analysis.

lavenlary NSH System Field Supply . No. of Siles ) No. of Peculiar
Administration ) = Cast Per ) + Administration ) Remaving and/or Components in | + 1
Cost tar Repair Number Cost Per Number Discarding Item NSHN System
where:
HSN System ftem Entry Cost' it Year = v
Cost Per- =
Number- llem:Retention Cost.  olharwise.

10.3.1.1.3 Annual Inventory Administration Cost.

’

/ Total'tnventory; Inventary: & Inventory; i

~ Adminisiration . Administratign; ) > Administration . ! ( Discount Rate

 Costlor Henma: |+ Cost for. Repair Costtor Discard: ( for Year k: )
in Year:k. \: 0. l1em a.in-Year k of tem'a in Year k /-
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10.3.1.2 Spares Inventory Cost Equatioms.

10.3.1.2.1 Inventory Quantity for Discard. The discard inventory quantity is
the number of spares required during the system lifecycle to account 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 assigned to the site of lowest capability.

10.3.1.2.1.1 Annual Inventory Cost for Discard of an Item.

Total tnventory Cost Unit Cost Salvage Value Discount
for Discard of flema .| = ( y ) - ( V29 ) Rate for | o DST(a,k.5)
of ltem a of ltema e

in Year k Year k s .

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, ‘

10.3.1.2.2.1 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 HAptatable Pool )

RAPla L) = ( Quantity of the at*
flem in the k™ Year

2 Repair Cycle at
User Site I/
Collocated Highar
Capable Site s

= lowest { [AS{a.k.Lij} + AS{a.k.s.i.ill
assembly
i

User Site i's )

Yi
(365 Days Per Year) ( Deployment Factor

Sile s is a collocated site ol higher capabilily. il s does not exist
RS(a.k.5.i.j} is zero tor each j.
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10.3.1.2.2.2 Acttrition 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 given as
Figure 8.

Raw Altrition Quanlity of*
RAR{a,k,i) = the a™ Item in \he ¥
Year at the i™ User Site

2 Serap Rate Beyend Capability Required Days
= lowest {Rla.kili} + Rlaks.Lj)] ( {or a™ ltem ) 1 + | Rateof the a* llem of Stock at )
’ asselmhly | at sile s’ User Site

User Site i's
365 Days Per Y
( vsFerYear) ( Deploymeni Factor )

Site s is the collocated sile-of higher capability. 1! s exists, §* = §;
otherwise, s' = i and the R(a k,5.1.j) are zero for atl j.
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10,3.1.2,2,3 System 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 repair
cycle times exceeding required days of stock.

System Stock
SYS{a k) = of tem a
in Year k
k+(P+5F)/52

= > s Seks)

k s

:E: Repair Cyele \ Required \"
+ | gite User AS{a.k.s.Lj) Time From ) - Days of )
Site -

i Siteilos Stack at i

P is the proturement leéd fime in weeks and SF is lhe systems sately
lead given in weeks. It (P + SF)/52 is not an integer, the S(a.k.s)'
fasks for the final year are prorated.

“{f the value of (his term is negative, it is tesel fa 2210,

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

t . .
Total Aepairable System Slock 2
. - Alfowanceof 1. s '
( Inventory Quantity ) = + gite: JAP{a kst + Alfa.k.s)

lte in.
of item a in Year k- main

Yeark s

10.3.1.2,2,5 Annual Cost of Repairable Inventory. - The total inventory
allowance is calculated on an annual basis. The cost of the. allowance is
determined by considering the net change in the allowance. ILf the allowance

has increased, the difference over the previous year's allowance 1is purchased..

If the allowance has-décrgased no purchase is made and the net change is
available to decrease the purchase of repair scrap.

Total Repairable Net Change Repairable Unit Cost Discaunt
: Inventory Cost oi.) = ( Inventory Quantily. ) ( } ( Rale It )

. . of'ftem a
liem a'in Year k. of ltem a'in-Yeark Year k.
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mn 1 1 1 Aunamas 3
10.3.1.3 Annual Cost of nepai

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.

Total Purchase Net change in Repairabte \*
of flem 2 REPair) ST{a.ks) | + {nventory Quantily ol

Serap in Year k Hem ain Year k

Sile
H

o

Total Cost Tatal Purchase . Salvage 2 Discount

N . Unit Cost -

gt llem a Repair | = | of ltem a Aepair olema ) Value of site  ST(2.k.s) Rate for
Scrap in Year k Serap in Year k lriem a s Year k

# It \he total purchase is neqative, this term is sel to zero.

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

10.3.1.4 Repair Material Cost Equation. The repair material cost accounts
for the cost of parts required per maintenance actiom, 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

Ttem.

Annual Cost for X .
. Unit Cost of Discount Z
Materiai to = Material to Rate lor RT{a.k.s}
ALA llem a Site
i R&R Item a Yeat k
in Year k

10.3.1.4.2 Material Cost Associated with Discard or Scrapping of an Item.

Annyzl Cost far
/ \ UnitCostat \ / Discount y S | 1
Malerial to . Z
= Material lo Rate lor Site DST{a.k,s) + AST(a.k.s)
H

Distard em 3 .
. Discard Hem a Year k
in Year k
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R \ssemblies,
I Cost ¢ '
A":;: (:::I of Unit Cost of 'Discount z 2
R a;'“em"_a = ‘Materialto Hale!or) e User RS{zikis.ia)
0 ‘Repair ttem 2 *Year k Site

Jin Year-k i

10.3.1.4.4 Annual ‘Cost ‘of Repair ‘Material.

Total-Cost.of
Repair Material Annuat Cost for Annual Cast far * { Annual Costier \*
. . ) = | Materiallo RER ‘| + | Material {o Discard | + | Malerial 1o Repair
‘Associated with A . :

K Item a in Year k. item.3 in Yeark Item a in Yeark
‘tem.a in Year k

*This term is zero'for 211 bul the lowest assemblies.

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.

= i i y i i 2Cost(
or em.a in 2 x Site Site Sent from Site r Hate tar Shig llufﬂ Site t tem 2 n§l ar
5 r fo Site s in Yeark Year k o Site 5 {lem a

Total Cost.of ’ ‘
' i t pes Pound 10 “Packin
Transportation | 2 E ( Number of ltem'a ) ( Discount ) ( Cost per Poun ) ( Weight nf) . ( ing )

Year k

z J[ ] Discount \ [-( Cost per Pound 1o Weiahl of ( Packing \-]'
+ gite S{a.k.s} + DS{a.k.s) ‘Rate tor Ship trom Sile s \ ( g ) + Cost for '

s L I\ yeark / [\ to the Depot /- item-a 7\ Ite@a /JJ

"*1f the sites are colincated there is no transportation cost and Lhe packing term is alsa set fo.zero.
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10.3.1.6 Total Inventory Cost.

Tolal 2 E Total Cast of Inventory Total Inventory Cest Tolal Repairable
taveatory | = yaar ttem Administration for llem | + lor Discard of lem |+ | invenlory Cost of

Cost k H 3in Year k ain Yeark ftem ain Yeark

Tolal Cost of Total Cost of Tolat Cost of
+ {- iltem a Repair + {tem a Repair + Transportalion

Scrap in Year k Material in Year k lor Hem a in Year k

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 to 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.

' .
Cafl of Suppm.' 2 UmI'CusI level of ) Initial Support Discount Rate
Equipment at Site | = Support of Equipment T ( ) ) .h 14+ )
Equipment Site s Cost Rate tor h for Year k

i k
5 in year b h

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,

Cost of Suppost 2 Unit Cost X .
! . ) level af Subsequent Support Discount Aate
Equipmend 3l Site | = Suppart of Equipment TT ( ) ) h )
s in year k Equipment b Site § Cast Rate lor h for Year k
h
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( smar )

!

1

CHOOSE SUPPORT
EQUIPMENT =
7D

Y

NREQ = NUMBER
OF TiD NEEDED

LEVEL
AUTHORIZED

ANOTHER
CHOOSE TEM 0.
ITEM CONSIDER
?
]
CHOOSE'
MAINTENANCE
TASK CONSIDER

?

ANOTHER
EQUIP. TO
CONSIDER

FOR TASK
1 N
CHODSE ANOTHER
MAINTENANCE LEVEL TO
LEVEL

CUNSV
?

!

TO PERFORM

TASK
2

=NREQ .

TT (LEVEL, T1D)

=NREQ

FIGURE 9. Determination of support equipment allocation.
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ia for the Determination
quipment Allocations

Description of the
of Support and

t
gk a

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 feasible 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 recommen-
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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10.3.2.3 Annual Support Equipment Costs.

# Cost of Suppart 2 Cost of. Support
° Equipmentin- | = oo { Equipment at Slie):

Year k- 5 5.ln Year k

10.3.2.4 Total Support Equipment Cost.

Total .
; E Cast of Supgort \
il : Equipment in
- Equipment | = Year quip
\ Yeark
Cost’

10.3.3 SEacé Cost. Space cost is the summation of three separate costs:
cost of inventory storage space, cost of support equipment 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.

Cost of Inventary:

. Requi
~ Storage Spacefor | Cast per Cubic Discount Size of Hem equired Day
. . Foaot for inventory . . ) of Stock tor
Ttem a in Year k = DST{a.k,i} Storage at the it Rate for a in Cubig Discard at
is
at the i User s Year k Feel 2

User Site User site

365 Days \ / Site i's
" per ) Depioyment )
Year, Factor.

Site for Oiscard
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10.3.3.1.2 Inventory.Storage Spa 'q Rep
Cost of Inventory )
Cost per Cubic Size of . R
Stcrage Space for F Discount i (RP(a.k.l) + AQ(a.k.ll)
Faot for lnventory ate dne term a in

Site foc Aepair per Oeployment
Year Faclor

iiern 2 in Year k = Rale lor
St t the i™ Cubi
aline i User \”m”_“} \huk}\ "m/ 365 Days Site i's
User Site Feet

10.3,3.1.3 Inventory Storage Space Cost Equation for System Stock.

/ Cost ol Inventory / Cost per Cubig | Biscount > / Size ol y
1SCO0Unt
Slorage Space t : Forl for Inventor Item a in
rage Space for y i Aate for ! (SYS(aJ))
System Stock of Storage at the i Yeat k Cubic
Item ain Year k User Site Feet

ct

b

10.3.3.1.4 Annual Inventory Storage Space Cos
Cost Invenlory \
r
+

Total Inventar E Cost ol laventary Cost of nvenlory

¥

( ! \ - Sterage Space fo Slorage Space for \ . | Storage Space lor
/s

Siorage Sgace Hom . N Cite ( N o R
ne \ Sysiem Stock ol / whe \ iftem a in Year k / \ item ain Year k /
[ ! [ at Site i for Discard at Site i for Aepair JJ

Cosl in Year k )
Item a in Year k

10,3.3.2 Support Equipment Space Cost.

The space cost for support

10.3.3.2.1 Support Equipment Space Cost Equation.
equipment is determined on a per year per site basis. It is a function of the
deck space required for the equipment, the number of the equipment allocated
to a site, and the deck space cost for site. The deck 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 years that the site
1s supporting engines. '

J

Cost of Support Cast ger
. . jcount
Equipment Space s 2 { Space Required $quare Fool Dicoun
. = wippor TT(echelen level al s.h) for Support Rate {or
at Sile s in Equipment Equi tar Space al Year k -
Year & h _qulpmenl " Site s ear
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10.3.3.2.2 Aanual Support Equipment Space Cost for Year k.

Total Cost of 2 Cost of Support
Support Equipmenl) = gite | Equipment Space t'ﬂ')
- Yaar & at Sita ¢

Cnars in Year it
LA 30 S cATR I E

L SRAatE N et 3 .

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. The cost is determined by year and site. Figure 10 gives the
method for determining each maintenance level's dedicated repair work space
requiremen

giras 4 =u
Slte 15 8

10.3.3.3.1 Repair Work Space Cﬁst Equation.

Cost o1 Repair ' Cast per Square Discount
Space at Site s | = (RSP(s.k) Foot for Space Rats lor

in Year k at Site s Year &

10.3.3.3.2 Annual Repair Space Cost.

Total Repair Cost of Repair
Space Cost ) = site (Space a! Site s)

inYearx s in Year k
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' START l

ANOTHER
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ITEM CONSIDER

?

|

CHOOSE ANOTHER
MAINTENANCE TASK TO
TASK CONSIDER

?

TASK IN
PLAN UMOER

CONSIDERATION
?

poc = DOC +
NUMBER OF PAGES
OF DOCUMENTATION

FOR TASK

TASK
REQUIRE DEDICATED

SPACE
7

N
CHODSE ANOTHER
MAINTENANCE LEVEL T0
LEVEL CONSIDER
?

LEVEL

AUTHORIZED
?

! ASP (LEVEL} = RSP {LEVEL) + SPACE REQUIRED FOR TASK

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

10.3.3.4 Total Space Cost.

Total 2 Total Repair Total Support Totai Inventory
Spate | = year Space Cost + | Equipment Space | + Storage Space
k

Cast in Year k Costin Year k Cost in Year k

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 Perform Remove and Replace Actions.

10.3.4.1.1 Total Number of Mantvpe 1 Performing Task in Year k.

Total Number of Number of Hours Number of
Mantype 1 Performing - (RT(a.k.s)) to Perform Remove Manlype1 ‘
WRRA{a.x.5.1} = } Remove and Aeplacement and Replacement ol Persannel Required
ef llem a in Year k Item a to Periorm Task
at Sile 5

( Annval Operating )
Hours lor Site s

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

Tatal Labar Cost 1o
Pert RER of 2 ' Unil Cost Discount
m o
1lzmoa in Year k * Mantype (Mﬁma,k.s.”) ( o "‘3“'\'931) Rate for
tSite s 1 ) al Site s Year k
at i

10.3.4.2 Labor Cost to Perform Diséard Actions.

10.3.4.2.1 Total Number of Mantvpe 1l Performing Task in Year k at Site s.

Total Number of Number ol Hour ‘ Number al
Maniyped Performing o . s Mantype 1
MO0S{a k.5.5) = . = (DST(a.k.sl) g Peddorm Discard .
Discard of item a ol ltem 3 Persannel Required
in Year k at Site s ta Perform Task

( Annual Operating )
Hours for Site 5
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TASK 102 (Continued) .
10.3.4.2.2 Annual Labor Cost to Perform Discard of Item a at Site 5.

Tota! Lahor Cost to .
X 2 Unit Cost Discount
Perform Discard of | _ \
ltemn a in Year k = Mantype | \MDSIa.ks.1) of Mantype { fate for
2t Sile s 1 at Site s Year &

10.3.4.3 Labor Cost to Perform Repair Actions.

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

futal Number of Number of

Number of Hours
Mantype 1 Performin Mant
MAPj.%s.0). = » X K 9 = (HST{j,k,s}) to Perform Repair antype 1_
Repair of ftem j of Item i Personnel Aequired
n Yeark at Sile s ! {0 Perform Task

(Annuai Uperaling)
Hours for Site s

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

Total Laber Cosi to

. . Unit Cost Discount
Pedorm Repair ot | (MRP sl ) - . Rate |

* Mem in Year k = Mantype (i k,s.1} of Mantypz ate for

at Site s 1 at Sile s Year k

10.3.4.4 Training Cost to Perform Remove and Replace Actionms.

10.3.4.4.1 Number of Mantype I to Trainm in Year k to Perform Removal and {
Replacement of Item a at Site s. -

TAR(a.k.5.1) = (MHR(a.k.s.l] - PRR(a.k.s.l]) { 1- ( :::';’:;;T: )]

where

MRR(2.X-1,50) MRR(a.k-1,5.0) > PRA(.%-2.5.1)- [1 - ( Atieltion Rate )]

. for Maniyped
PRR{a:k.5.1} =
) Attrition R ' :
(Pﬂﬂ(a,t—z.s.ti)‘ [1 - ( fltion Rate )] . olherwise
' for Mantype 1

PRA(2,k.5,1).Is 2ery for ail'k {ess than or equal to §.
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TASK 102 {(Continued)

10.3.4.4.2 Annual Training Cost to Perform Removal and Replacement of Item a

at Site s.

Total Training Cost
lu :erl::rmul:lg&nnsl > Cost to Discount
y ° (TRH{a.k.s.l) Train Rate tar )

H inYeark |- Mantype
tem a in Yeas
at Site s 1 Mantype 4 Year k

10.3.4.5 Training Cost to Perform Discard Actions,

10.3.4.5.1 Number of Mantype } to Train in Year k to Perform Discard of
Item a at Site s.

Atltrition Rate
= - 1 -
TBS{a.hs.0) (MUS{a,k.s.l] P!)S{a.k.s.l)) [ ( for Mantypai)]
where

MDS(ak—1.50) i MOS(ak—1.5.1) > PDS{a.k—2.5.1 1 (A!trilionRa!e)
k=18l i (a.k—13, ak-2.) for Mantype 4

PDS(a.k.s.1)

]

Atlrition Rate ,
(PDS(a.k—z.s.l]) [1 - ( for Mantype 4 )] , otherwise

PDS(a.k.5.1) is zero {or all k less than or equal to 0.

10.3.4.5.2 Annual Training Cost to Perform Discard of Item a at Site s.

Total Training Cast

to Perform Dlscard of CDSI_ 10 Discount
ffem a in Year k = Mantype T08{a.k.s.h Train Rate tor
at Sile s 1 Manlype 1 Year k
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TASK 102 (Continued) .

10.3.4.6 Training Cost to Perform Repair Actions.

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

TAP(aks.l) = (MﬂP(a.k.s.l) - PHP(a.k.s,Il) 1- ( Attcition Rate )
for Mantype1

where

MRP(2 k—%,5.) If MRP{ak~1,5.1) > PRP(a.k—2.5.]) [1 - ( Attrition Ra"')]

far Mantyped
Attrition Rate
(PRP(a.k-Z,s,l)) 1- ( ) , otherwise
for Manlype 4

PRP{a.k.5.1) Is zero for all k less than or equzl to 0.

PRP(a.k.5,1) =

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

" Total Training Cost

" ta Pedorm Repair | ‘ (mp . ch- to Discount
ofltemainvyeark | = Maniype fa.kis.f) rain Rale for
at Sits ¢ 1 Mantyped Year k

10.3.4,7 Total Labor and Training Cost,

Total Traini Total Labor Total Trainin
Totat Labor E 2 E Total Labar Cost g ) ) 9
. . Cost 1o R&R "Cost 1o Discard Cost to Discard
and fraining | = < yaar Site item WwAREA temain | + . + ) + .
Cost ' . s Year k at Site s item a in Year k tem a in Year item a in Year
at Site s k at Site s k 3! Sile s

. c i
+ Ve gite Lowest to Repairltemj | + ostio Repair
. . ltem j in Year
in Year k at Site s

k
k ai Site s

Tolal Teaini
2 2 E ( Total Labor Cost ) al {taining

Assembly
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TASK 102 (Continued)

10.3.5 Docu jon 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 requlred to perform 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 Cost of Documentation for the First Year.

( Documentatian ) - (oocT) ( Cost per)
Cost for Year | Page

10.3.5.2 Subsequent Years Cost of Documentation.

Annual Discount
Documentatien Rate lor
\ Revision Factot / \ Yeark /

( Documenltation
Coct Inr Year k.

A

Cost per )
Page

) = {DOCT) (

10.3.5.3 Total Documentation Cost,.

Totad
( . ) E ,’Ducumenlatian)

Documentalion | = g
Year \ gost for Year k
Cost M

10.3.6 Total Maintenance Plan Cost.

Tetal Total
tal al
Total Tota \ Supgort \ ( Tolal \ /Lauor &\ / Tol

Maimenance) kinvenlu:y + Eai . + | Spate | + Traini + | Documeniation
ipm

Pian Cost Cost qutpmen Cost ) Faining \ Cost }
Cost Cost
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TASK 102 (Continued)

TABLE I. Naval Air Systems Command LOR data elements.

. Data
Input Element Data
Format Number Data Element Name LSA Units Sources
v 1 Run Tdentification None Navy
G 1 Life Cycle ’ Yes Years Navy
¢ 2 Operating/Flight Hours Ratio Yes Fraction Navy
G 3 Discount Rate Fraction Navy
[ 4 Item Entry Cost . S/NSN Navy
Number
G 5 Item Retention Cost “ | §/NSN Navy
Number
G 6 Fleld Supply Admin. Cost $/5ice/NSN Navy
Number
G 7 Average Documentation Cost $/Page Navy
G 8 Subsequent Documentation
Cost Factor Fraction Navy
G 9 Procurement Leadtime Weeks Contractor
G 10 Safety Level Weeks Navy
R 1 Repalr Cycle ~ CV Yes Days Contractor
R 2 Repair Cycle - Landbased (I3/12) Yes Days Contractor
R 3 Repair Cycle - Il Yes Days Contractor
R 4 Repair Cycle -~ CV to Il : Yes Days Contractor
R 5 Repair Cycle - CV to Depot Yes Days Contractor
R 6 Repair Cycle - Landbased to Il Yes Days Contractor
R 7 Repair Cycle -~ Landbased to Depot Yes Days Contractor
R 8 Repair Cycle - CV to II to Depot Yes Days Contractor
R 9 Repair Cycle - LB to 11 to Depot Yes Days Contractor
I 1 Item Reference Number None Contractor
I 2 Commonality Number " None Contractor
I 3 Nomenclature/Part Number None Contractor
1 4 Number of New NSN Numbers Yes Unic Contractor
H,L 2 Unit Cost Yes $/Item Contractor
R 3 Hours Between Rework Yes Operating Contractor
Hours
L 3 Hardtime Requirement Operacing Contractor
Hours
H,L 4 Number per Next Higher Assembly Yes Unit Contractor
H,L 5 Flight Uc¢ilization Faccor Fracclen Contractor
H [ MTBMA Yes Hours Contractor
H 7 False Removal Rate Fraction Navy
L 11 False Removal Rate Fraction Navy
L 6 MTBF . Yes Hours Contractor
L 7 UDegradation Factor Fraction Navy
L 8 Weibull Shape Parameter ‘ None Contractor
L 9 Maintenance Category None Contracror
L 10 Time Between Inspectiocns - Org. Operating Contractor
Hours
M 2 Minimum Capability to R&R [tem None Navy/
Contractor
M 3 Minimum Capability ro Repair Item Nane Navy/
Contracror
H 4 Minimum Capability to Discard ltem Nene Navy/
Contractor
M 5 Removal Requirements - Repair Yes Hone Contractor
M 6 Removal Requirements - Discard Yes Nane Contractor
5 2 Weight of Item and Centainer Yes 1bs. Contractor
5 3 Packing Cost Yes $/1ltem Navy
8 2 BCM Rate - Organizational Fraction Navy
B k! BCM Rate ~ Intermediate 3rd Degree Fraccion Navy
B 4 BCM Rate - Intermediate 2nd Degree Fractien Navy
B 5 BCM Rate - Intermediate lst Degree Fraction Navy
B 6 Scrap Race Yes Fraction Navy
B 7 Salvage Value $/Icem Contractor
A 1 Site Name None Navy
A 2 Echelon Level Kone Navy
A 3 Number of Locations Yes None Navy
A 4 Operating Hours hrs./year Navy
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TASK 102 (Continued)

TABLE I. Naval Air Svstems Command LOR data elements (Continued).
Dacta
Input Element Data
Format Number Data Element Name LsA Units Sources
A 5 Avallable Inventory Storage cu.ft. Havy
A 6 Available Repair Workspace sg.ft. Navy
A 7 Required days of Stock - Repair Yes Days Navy
A 8 Required days of Stock - Discard Yes Days Navy
A 9 Repair Space Cost $/sq.ft. Navy
A 10 Inventory Space Cost $fcu.fr. Navy
c "2 Next Site of Higher Capability None Ravy
C 3 Collocation Indicator None Navy
c 4 Shipping Cost ~ Conus $/1bs. Navy
c 5 Shipping Cast - Non-Co $flbs. Navy
0 3 Engine Delivery Schedule - Year 1 Unit Navy
0 4 Engine Delivery Schedule - Year 2 Unit Navy
0 5 Engine Delivery Schedule - Year 3 Unit Navy
0 6 Engine Delivery Schedule - Year 4 Unit Navy
0 7 Engine Delivery Schedule - Year 5 Unit Navy
4] 8 Engine Delivery Schedule - Year & Unit Navy
0 g Engine Delivery Schedule - Year 7 Unit Havy
0 10 Flight Hours Yes hrs./mos. Navy
v} 11 Deployment Factor Yes Fractien Navy
W 2 Task None Contractor
W 3 Elapsed Time to Perform Task Yes Hours Contractor
W 4 HWorkspace Required (Pedicated) Yes sq.fe. Contractor
v 5 Humber of Unique Types of Support None Contractor
Equipment and Men to Perform Task
W [ Pages of Documentation Pages Contractor
T 4 Tool or Man Cede None Contractor
T 3 Number of Tools or Men Required Yes None Contractor
E z Unit Cost of Support Equipment Yes §/Equip. Navy/
Contractor
E 3 Setup Factor for Support Equipment Fractien Navy/
' Contractor
E 4 Maintenance Factor for Support Fraction Navy/
Equipment Contractor
E S Space Required by Support Equipment Yes sq.fr. Navy/
Contractor
E [ Nomenclature/Support Equipment Yes None Navy/
Number Contraccor
F b4 Labor Rate - Shipboard $/yr. Navy
F 2, Labor Rate - Ashore Slyr. Navy
F 2 Labor Rate - Civilian §/vr. Navy
F 3 Training Cost - Serviceman $/Han Navy
F 3 Training Cost = Civilian $/Man Navy
F 4 Initial Training Required Indicacor None Navy
F 5 Site Indicacor None Navy
F 6 Manpower Description None Navy
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TASK 103

LOR Analytical Techniques for Naval Air Systems: Command
Avionic PSE (Peculiar Support Equipment)

rurpose N
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 techuniques allocate costs to six
major categories: (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 Tndenture Levels. The e equipmen

10.2.1 Classification q 1t into Inder Level e
under analysis may be classified into four hardware indenture levels: (1} the
equipment, (2) the WRA (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 Assipnments. Each item of assembly indenture classification
may be assigned one of three LOR codes: (l) I (Intermediate Repair), (2) D
(Pepot 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 intermediace
maintenance facility of the site.

10.2.2.1.2 Depot Re
fa

depot maintenance

- csrmm e g e PR S R ML Awa oo ~

Failures removed at UpELdLLU“dL sites are sent to

air.
cilities 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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TASK 103 (Continued)

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

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 BCM 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 accounts 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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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 codas 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 choilces 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 assigmments 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 WRA, there are five for each SRA,
corresponding to the five feasible combinations of assignments for it and the
WEA including it, and seven cost computations for each sub-SRA. Figure 1
illustrates the totality of such combinations; each such combination ig
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 appendix, input and
equational parameters whose values vary with the case under consideration are
indicated by the symbol ().

A maintenance alternative is defined as a particular set of LOR cases for
all the items whose higher assemblies are not discarded. In Figure 1 cases
(H) (5) , and (6) together define a maintenance alternative indicating WRA
IMA tepair, 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 indenture level part caused -
the failure.

*Circled numbers refer to Figure 1.
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TASK 103 (Continued):

10.2.5.1 Normal Discount Factor., The normal discount factor is used with
expenditures occurring. as equal payment series starting omne. year hence and.
terminating: at the end of the Iife. cycle.

T " Humber of iy i
i c Years.per:)z :
: 7 - Lifs<Cycle: /" i
( Narmal ) . (1:0.+ Discount Rate) -1 |
s Discouat| = }~ ;
‘ Factor: /- | ' Humber:of.
H | Years.per: i I
; Lite:cy::e»}' !
u?isnnunl Rate).{1:0 + Discount Rate}” _ ;

10.2.5.1.1 Present Discount Factor.. The present: discount factor is used’ with:
expenditures. occurring  as equal payment series starting. at tlie: present. and’
terminating, one. year prior to the end of the life. cycle.

] / Number of 'y | “Ti

5 ( Yzam'p:r')j !

i | Lite:Cycte: /7 {

( Present ) 2 {1:0.+-Discount Rate). - 1:0: :
“Discount: | = -l
.Factor. : -{ Number of: F
; [( Years per )’—-1.0]' ¢

: :\ Life:Cycle /- .
i'mSl':ﬁiiﬁi‘ﬁﬁiEi {1.0° + Discount Rale)* :

10.2.5,1.2. Reduced. Discount Factor. The reduced discount factor is used with.
expenditures occcurring as equal payment series starting two years hence and.
terminating at: the end of the Iife: cycle..

1;-- ", Number:al ' -
‘ ( Years per. )'--1.02 !
i X Lite-Cycte: . :

Reduced e |

. ;|00 +-Ofscount Rate) . --1.0.

: Discount' [ = | )

4 r

\ Faciof. / ' f, Humper 0i’y . |
i ( Years' per ) ;
} Lite:Cycle+ /. 2
| (Oisecant Rate) (1:0; + Discount Rate). _
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TASK 103 (Continued)
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site is the total annual number of

number of items for disposition at a

removals to include real failures plus false removals less the annual number

of detected false removals at a site.

-

Annyal Numbery t

Annual Nymber \ t Annual Number { .,
. Fraction of
of fems lor of Real Failures of Real Failures
) - Items Falsely -
Dispasition Remaved at Removed 2! Removed
the a Site the a* Site

at the a™ Site

Annual Humbery t
of Real Failuces
Removed at
the a* Site _]

Fraction of
False Remavals
Delected as Such

Fraction of
[lems Falsely
Removed

(i)

?Inpul and equaticnal paramélers whose values vary with the case under consideration.
= anindex element denoting the a'» site to include CV. NAS. and depot sites.

10.2.5.3 The Annual Number of Real Failures R

emoved 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.

# Predicted Mean

[~ 7 Annuat Nomber of** \ 1 edicted Number of
umber o .
Repairs to the Next Time Belween Identical Rems ( liem Ratio of )
Annual Number® \ t Higher Assembly Failures of the Next per SE System Item Operating

of Real Failures at the a™ Site Higher Assembly

Removed a! i
the 2™ Site Predicted M Number of
L redicted Mean X
Identical Next at the Next
Time Belween X . .
. Higher Assemblies Higher Assembly
Failures of the Item

per SE System

Ratio of ltem Operating

* This equation refers to the SRA or Sub-SRA as applicable lo the indenture level under consideration. Corresponding

WAA equation is given on the follawing page.

*“This term reders to repairs from Lailures originating at the site if the a™ site is an IMA and to repairs from {aitures

originating at lower level maintenance facilities if the a™ site is a depot.
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TASK 103 (Continued)

Numbe Monthi T
urmher of WRA Ratio 12 Months \ € vy Number of SE Type
tdentical Operating Deployment
. of ltem per Z SE at
Annual Numbsr®®*\ ¢ WRA's per Program Factor for
Operaling Year h=1 a™ Site 4
of Real Failures SE System atan site /, the ™ Site /y
“:m:':e:"’t ( Predicted Mean \ Degradalion
the ¢ Time Betwesn { ‘

\  Factor J

L Failures of the ltem

***This equation refers to the WRA's, which are always removed at the operating sites.
b = an index efement denoting the b™ aircraft type.
¢ = the number of ditferent aircralt types.

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 Fajlures Sent from an IMA.

Annual Number of \ t h Annual Number of Rzal \t
Real Failures Sem) = 2 Faflures Sent from the
tram the d™ tMA g=1 d™ {MA to the g™ Depot g

where,

Al ti
( nnuat Number of Real )1 ( BCM Rate af tre ) ( Fraction of BCM ltems )

Failures Sent from the

Failyres Remgved at Item at the IMA that are Forwarded
¢™ 1MA 10 the g™ Depot alfhe

the d™ IMA to the g™ Depot
L -4,

and
d = an index element denating the d'™ IMA,

g = anindex element denating the g™ depol.
h = the tolal number of depats.
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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 IMA.

Annual Numb
Annual Number of \ ¢ h nfnue su;n :r t
ms Sen
Items Sent {rom = E !0 the d™ IMA
the d™ IMA rom the

g=1 to the g™ Depot s

where,

Annual Humber \ ¢ Annyal Humber \ }

i I
of lems Sent | _ of items tot ( BCM Rate of the ) F::‘:‘:::'F:ri“:r::s
fram the d™ IMA Dispasition Itern at the IMA : the g Degal
lo the g'* Depot at the d™ IMA ¢ g p

10.2.5.6 The Amnual 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.

Annuat Numtee  \t Annual Numbes of Real \f
Real Failures Received) = 2 Failures Sent [rom the )
d

by the g™ Depat d=1 \ 9% IMA o the g™ Depol

10.2.5.7 The Annual Number of Items Received by 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 fac111ty One parameter is
defined to account for items received by depot's.

10.2.5.7.1 The Annual Number of Ttems Received by a Depot.

Annuaf Number ¢

Annual Number \$ i of ltems Sent
; j
(° Items :eceuved 2 Irom the d'® IMA
\ by the g* Depot =1 to the g™ Ozpotl /4
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10.2.5.8 The Annual Number of Items Sent from All CV's to a Depot.

Annual Number \ Annual Number \ t
of ftems Senl - 2 of ltems Sent
{rom Al! CV's from the k™ CV

|
fo the g™ Depot k=1 1o the g*™ Depot /,

10.2.5.9 The Annual Number of Items Sent from All NAS's to a Depot.

Annual Number \ t Annual Number \

m
of ltems Sent _ z ol ltems Sent
from Alt HAS'S | from the m™ NAS
1o he g Depot m=1 "\ 10 the g™ Depol n

10.2.5.10 The Annual Number 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,

Annual Humber \ t

Annual Number \t i ’ BCM Rate Fraction of tem
i of Real Failures |, .,
ol Aepairs to an = Removed at 1.0 = 1 ofthe item 1.0 ~ | Failures Scrapped
It "M t al the IMA
em at the d* IMA 1he d IMA at the PIMA { the

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

Annual Number \ 1 . Fraction o! llem

Annuat Number t K Annual Number of  \t .
) of Rea! Failures ) ) Failures Scrapped
ol Repairs o an = + | Real Failures Received 1.0 -
Removed at al the Depol
ltem a1 the g™ Depot by the g™ Depot . .
the g'* Depot Repair Facility

10.3 Cost Element Egquatioens.

10.3.1 Inventory Costs.

10.3.1.1 Inventory Administration Cost. Inventory administration cost is the
cost assoclated 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

118




Downloaded from http://www.everyspec.com

MIL-STD-1390C{NAVY)

TASK 103 (Continued)

administration. . Item entry 1s a one-time cost per peculiar NSN, incurred
during the inventory procurement process to establish a NSN for the item.

Item retention 1is 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

: e

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

Field Suppl rof
inventory H ftem* Item ¢ UDP.V Hum'he f Normal
. . Administration Sites
Administration =| Entry | + Retention | + Cost per Item Discardin Discount
Cost for Discard Cost Cost mp - 9 Factor
\ per Sile per Year / \ thg item /

*lterm relers to either the WRA, SRA, or sub-SAA as applicable to the 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.

Field Suppt
Inventory t Item Item N pp.v Number of Sites t Normal
L. \ . Administration .
Administration | ={ Enlry | + Retention | + Fauit fselating to and/or Disgount | +
. Cost per Item .
Cost tor Repair Cost Cost ) Repairing the ltem Factor
per Site per Year

- Fleld Supgl N of
ftem Item . upp.y um.u" t Normal Number of Peculiar®
) Administration Sites . .
Entry | + (Relenllnn) + Cost ner lem Repairi Discount Components in the )
Cost Cost e Epairing Factor N3N System
L per Site per Year the ltem

*Components reler 10 the parts which are used lo repair the item and are not included in the 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 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.
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o
o
(D
—
3]
-

,_.
i3
3
3

Annuaj lnventory A\t Annual Number of \¢
Quantity far nlsurd) = || Rems tor Dlsmslﬂnn)

at the k™ CV Site al the k™ CV Site

10.3.1.2,1.2 Annual Inventory Quantity for Discard at a LB Site,.

Annuat Number of \

nual | :
0:::::1’! ,:“;;lmd t= Items tor Disposition |
v ar sear al the NAS Located

™l e
atthe p™ L8 Site atthe pt L@ Site

p = an index element denoting.the p™ 18 site which ingludes NAS's.
“The term may = §, 73 appiitatie 1o the sile under consideratian.

10.3.1.2.1.3 Annual Inventory Quantity for Discard at a Depot.

Quantity tor Discard Items lor Disposition

vooatihe g Depot / ai ihe g™ Depai  / _I

Annuat inventory )t ( Annual Number of \t |
L \

10.3.1,2,1.4 Inventory Cost Equation for Discard.

inventory Cost \ ¢ Unit Annual Inventory V\t Present
tor Oiscard = || Costot Quantity for Biscard } Discount )
at the v* Site . Uem Athew™ e /N Faclor

¥ = an Index element denoting the v site to Include CV, LB, and depot'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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at the sites where aircraft operate to allow fmmedfate replacement of {tcms
repaired at that site. A rotatable pool quantity 1s determined for each
operational site in accordance with the criteria of Figure 2 and the
inteperization rules of Table I. The integerization rules operate on raw or
non-integerized rotatable pool quantities calculated for cach CV and LB

operational site.

10.3.1.2.2.1.1 Raw Rotatable Pool Quantity at a CV Site.

. fepalrs ta an tlem
Raw Rolalzble \t a the & CV Site at tha IMA
Paal Quantily =

\ althe Lin CV Sile / 365 Davs v/ Carriet \

l- ( per ) ( Deployment Faclor J J
Year for the x™ €V Slia

!
( Annual Number o )t ( Repair Cycle Tima )

where,

—

[ | { e
31, e ¢ .V Deployment Fattor
& i
= \ W Castiet per / \ tor the K Carrler }b
h

Careler Afrcrall Type
Deployment Factor | =

—

o

far the k'» CV Site ¢ Number of Aircraly
\ thal Deglay 1o the
s k™ Carrice per

L b=t A\ arcratt Trpe /b

i0.3.1.2.2.1.2 Raw Rotatable Pool Quantity at a LB Site.

— —

Aanual Kumber of \
/ Repairs 19 an tem \ { Repair Cycle Time \
\ Originating } Vo atthema )

(mmmWey al the g™ LB Site
Poal Quantity =
at the p™ L8 Sile 365 Days
=y
W,

pery
b} real 7 y

where,
/ Annugi Humberai f 7 Annaal Humber of \
Repairs 1o an _ Aepairs 1o an Item
Hem Originating | | atthe NAS Located
at the p* LB Site a3l the p™ LB Sile
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TABLE I. Integerization rules for computing rotatable pool quantities.

' Raw Rolatable Rolatable
i Pool Quantity ) ( Pool Quantity )

Per Site per Site

<.10 o

8- .59 1

.60-1.29 2
1.30-2.09 3
2.10-2.89 4
2.90-3.89 s

fRaw Rotatable
=3.90 INT* ( Pool Quantity ) + 1.0

. per Site

“IKT means round off {0 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 quantity, computed for the individual
sites, is subject to the integerization rules 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 Attrition Quantity Equation for a CV Performing Local
Repairs.

Annual Humber Annual Fraction ol Required
Y Bom Rate nual Number ¢ BCM Rate . )
ol ems for of ltem at of Real Faitures 0 ! ltem a1 ltem Failures Days of
Raw \t Disposition at e 1518 "1 Removed at the °hm: &mmd} Stock
Altrition the k™ CV Site K™ CV Site the at the 1MA al the IMA
Quantity | = .
atthe k™ 355 Da Carrier Deployment
LV Site v e .
per Faclor far the
- Year k' CV.Site -
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10.3.1.2.2.2.2 Raw Attrition Quantity Equation for a CV when Off-Site Repair

is Indicated.

[ Aanal Number \t g
of ltems for

k

Disposition at ( Days of Stoc

( Raw Altrilion )t the k™™ CV Sile atthe IMA

Quantity a the
kid CY Sile

Earine inr the
o N

[\ v /U ecvsie

)
{ SESME}'ays\ ( Carrier Deplayment \
/]

10.3.1.2.2.2.3 Raw Attrition Quantity Equation for a LB Performing Local
Repairs.
M. Annuai Number \ § Annual Number \ ¢ - -
. Fraction of Required
of Hems for BCM Rate of Reai Failures 8CM RAate A
L ftem Failures Days of
Disgosition at the olltemat | + Removed at the 10 - | oftiem at
Haw t Scrapped Stock
NAS Located at the IMA NAS Located at fhe IMA
Atlrition . . atihe IMA al the IMA
the ptn LB Site the p'» LB Site
Quantity =
\ atthe / 365 Days
p™ LB Sile per - )
L Year

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

is Indicated.

Annval Number of \ t .
L Required
Items for Disposition )

Days of Slock
at Ihe NAS Located Y ¢

Raw Altrition Y al the p™ LB Site al the IMA
Quantity at =
\ the p™ LB Site / . 365 Days
( per )
L. Year ]
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TARLE TIT Intecerization ruleg for computing attrition quanritiss
. Integerization rules for comp g quantities,
Cast Range Criteris
‘Recommended. Aztrition Quantity per Site
‘There '1s no atcrition quantity for rav quantities less .than .34,
T A 4 11 | § .12-5 .10 | $ 1.11=$ 9,80 § 9.81-5 7400 | © $ .74.01
4 3 2 i1 : 1
35 1 L <12 17 3= 120 1.21- '10.00 | °10.01- ‘76.00 | -G 76,01
y 4 . 3 .2 1 1
26 | v .15 W16= 1.25 1.26~ 10.50 '10.51- "78.60 G 78,01
. b 3 2 1 : 1
A7 16 - S 1,40 1.41- I1:10 1,11~ 79000 | © 179.01
- . 4 3 n 2 b 1 - 1
: .38 i iL 47 L8~ 1,50 1.51- "12.06 12,01- 81.00 | -§ 8i.01
= : 4 ] 3 2 1 1
e B M .18 A% 1,60 1.61- 12:50 12.51- 84.00 | © 84:01
a : Y ;3 2 1 ) i1
! 40 | L W19 .20- 1,70 *1.71- .13.00 13,01- :86.00 c ‘86,01
= ; 4 ' 3 o2 1 ’ 1
i3
A 42 | 1 .22 .23~ 190 1.91- 14.00 14.01- 89,01 § G 89,01
. 4 3 2 a1 : 1
‘- -
- b L oL .26 J27- 2,10 2.11- 15:00 15,01- 94,00 | ¢ 94.01
- - .
2 & 3 .2 1 - 1
§ .46 L .35 $36- 2,40 2.41- 16,00 ‘16.01- -96.00 G 196,01
= . 4 3 2 1 ‘1
o .
bt 48 L .38 L39- 2,70 2.71- 18.00 18.01- 98,00 ¢ 98.01
- . .
; 4 3 2 1 1
X
o ..50 1 ) l- 2,95 2.96~ 19,00 19.01- 100.00 ¢ 100.0t
& 3 2 ‘1 1
;52 "L .46 L47- 3,20 .21~ 21,00 21.01- 100,00 ¢ 100.01
4 3 2 1 1 ]
.54 L .52 .53 3,60 3.61- 22,00 22.01- 100.00 G 100,01
4 3 2 1 1
56 L .58 .59« 3.90 - 3.91- 24,00 24:01- 100.00 '} ¢ 106.01
4 : 3 . 2 1 1
58 | L .66 .67-  4.30 4,31- 26,00 | 26.01- 100.00 ¢ 100.01
4 3 2 S 1
60 L .76 L77- 48O &.Bi- 27.00 27:0i- 100.00 ¢ 100,05
4 3 2 i . 1
62 | 1 /B5S .86~  5.00 5.01- 28.00 28.01- 100.00 G 100,01
: -4 3 2 1 . I :

Note: L tieans "less than or-equal to".

C means ' "

'greater than or.equal to

Example: 'If an item costs between $11.11 and 579,00 with a taw guantity per site of .37 then the
‘Tecommended attrition quantity per site is 1. This table is applied for each site type of
secrion 20.2.1.2.2.2; t.e. for CV and LB sites pecforming either local or off-site repairs.
“Whether the recommended quantity 1s stocked at a site is dependent on the criceria of Figure 2.
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Integerization rules for computing att

Raw Attrition Guantity par Site (60.2.1.2,2.2)

TABLE II, rition quantities
(Continued). N
_ Cost Range Criceria
Recomsended Attrition Quantity per Site

.64 L § 11 $ .12-% .90 5 .91-§ 5.20 § 5.21-% 29.00 §$29.01-$100,.00 $l00.01
5 4 3 . 2 1 1

.66 L .14 o15=- 1.05 1.06- 6,20 6.21- 32.00 32.01- 100.00 100,01
5 4 3 2 1 1

.68 L .15 6= 110 1.31-  6.50 6.51- 34.00 34.01~ 100.00 100.0%
. 5 4 3 2 1 1

70 L .17 18- 1.25 1.26- 7.00 7.01= 36.00 36.01- 100.00 100.01
5 4 3 2 1 i

.72 L .19 R 1.40 1.41- 7.80 7.81- 38,00 38.01- 100.00 100,01
5 4 3 2 1 1

T4 L .22 .23~ 1.50 1.51- 8,00 8.01- 39,00 39,01~ 100.00 100.01
5 [ 3 2 1 1

76 L .24 .25~ 1,65 1.66- 8.50 §.51- 40,00 40.01~ 100.00 100.01
5 4 3 F 1 1

.78 L .28 + 29~ 1.80 1.81- 95.00 9.01- 43,00 43.01- 100,00 100.01
5 4 3 2 1 1

.80 | L .33 b= 2.00 2.01- 10.00 10.01~- 43,50 43.51- 100.00 100,01
5 4 3 Z i 1

.82 L .37 . 38~ 2.20 2.21- 10.50 10.51- 44.50 44.51- 100.00 100.01
5 4 3 2 1

.84 L W4l 4= 2.40 2.41- 11.50 11.51- 471,00 47.01- 100.00 100,01
5 4 J -2 1 1

.86 L 45 hb- 2.60 2.61- 12,50 12,51~ 50.66 50.01- 100.00 100.01
5 4 k) 2 1 1

.88 L 49 +50- 2.80 2,81- 13.00 13.01- 53,00 53.01- 100.00 100.01
5 4 3 2 1 1

<90 L .52 53- 1.00 1,01- 13,50 13.51- 56.00 56.01- 100.00 100.01
5 4 3 2 1 1

.92 L .61 62- .25 ).26~ 14.00 14.01- 58.00 58.01- 100,00 100,01
5 4 3 2 i 1 1

.94 L .70 .71- 3.50 3.51- 14.50 14.51- 60,00 60.01- 100,00 100,01
5 [} k] 2 1 1

.96 L .79 .80- 3.75 3.76- 15,00 15,01- 62.00 62.01- 100,00 100,01
5 4 3 2 1 H

.98 L .86 87- 4,00 4,01- 16.00 16.01- 63.00 65.91- 100,00 100.01
5 4 3 2 1 t

.99 L .95 .96~ 4,20 4.21- 17.50 17.51- 68,00 68.0i- 100.00 100,01
5 4 k] H 1 H

Example: The rawv attrition quantity 1s rounded to the nearest even hundredth. If an item costs batveen
$1.54-$8.00 wich a rav quantity per site at .73 then the recommended aterition quanticy per sice

s 3.

Figure 2.

125

Whether the recormended quantity is stocked at a site is dependent on the criteria of




Rew Attricion Quantity per Site (60.2.1.2,2.1)

Downloaded from http://www.everyspec.com

MIL-STD-1390C (NAVY)

TASK 103 (Continued)

TABLE II. Integerization rules for computing attrition quantities
(Continued). o

Cost Range Criceria
Recormended Attrition Quancity per Site

1 L s .15 $ .16-5 .BS | s .86-% 4.20 | § 4.21-5 17,00 | $17.01-$ 70.00
: 6 5 4 3 2
1 70.01~ 100,00 [+ 100.00
1 1 -
1 | L .23 L24- .90 .91- 3,10 3.11-  9.00 9.01- 25.00
8 7 [ S 4.
2 25,01- 50,00 50,01- 100.00 | ¢ 100.01
3 2 2
3 L .22 .23~ .68 .6%= 2,00 2,01~  5.75 5.76- 13.00.
‘ 10 9 8 7 6
3 13.01- 27.00 27.01- 45.00 45.01- 100.00 | G 100.00
5 : 4 3 1
4 L ,50. LS51= 1,40 l.41-  23.20 3.2t~ B8.00 8.01- 17.00
I b B ) 10 ) ¢ 8 7
4 17.01- 128.00 28.01- 44.00 44,01 100,00 [ G 100.01
6 5 4 4
5 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 |. G -~ 100.01
6 5 S
6 L .11 .12- 6,00 6.01- 13,00 13.01~ 19.00 15.01~ 28.00
17-16 15-11 10 9 8
3 28.01- 37.00 37.01- 100,00 | ¢ 100.01
7 6 6
7 L .35 .35« 13,00 13.01- 19,00 19,01~ 28,00 28.01- 36.00
18-16 15-11 10 9 8
7 36.01- 100,00 4 106.01
7 7
8 L 1.0o 1.01- 20,00 20.01- 27,00 27.01- 35.00 35.01~ 100.00
20-16 15-11 10 9 8
8 c 100,01
8
9 L 2.50 2.51- 25.00 25.01- 34,00 34.01- 100.00 | G 100.01
20-1% 15=11 10 9 9
19 L .25 .26-  6.00 6.01- 31.00 31.0t- 100.00 | G 100,01 |
23-21" 20-16 15-11 10 10
H L. .60 L61- 10.00 10.01- 100,00 | G 100.01 .
24-21 20-16 15-11 11
12 | L 1.30 1.31- 15.00 15.01- 100,00 | G 100,04
25-21 20-16 15-11 12
Exanple:-

Raw:quantities between 1 and 25 are rounded to the nearest whole integer. If an item costs
between $8.01 and $17.00 with a rav quantity per site of 3.73 then the recommended attricion

quantity per site 1s 7. Whether the recommended quantity 1s stocked at a site is dependent on the
criteria of Figure 2,

*See example on page 126 for interpolation techniques applied for attrition quantity Tanges.
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E II. Integerization rules for computing attrition quantities

{Continued).

Cost Range Criteria
Recommended Attrition Quantity per Site

Raw Attrition Quantity per Site (60.2,1.2.2.2)

13 L $ 2,70 | $ 2.71-5 19.00 |$19.01-5100.00 | G $100.01
21-21 20-16 15=11 13

14 L 5.00 5,01- 24.00 | 24.0l- 100.00 | ¢ 100.01
28-21 20-16 15-11 14

15 L T 7.50 7.51- 28.00 | 28.0i- 100.00 | ¢ 100.01
29-21 20-16 15-11- 15

16 L 11.00 11.0l= 100.00 G 100.01
30-21 20-16 16

7 L .18 L19- 14,00 14.01- 100.00 | © 100.01

33-31 30-21 20-16 17

18 L 40 L4l- 18,00 18.01- 100.00 | © 100.01
34-31 30-21 20-16 18

19 L .10 .11- 20,00 | zo0.01- 100.00 { G 100.01
35-31 30-21 20-16 19

20 L 1,20 1.21- 22.00 22.01- 100.00 | G 160.0t
36-31 30-21 20-16 20

21 L 2.00 2.01- 100.00 |6 100.01
37-31 ] 30-21 2t

22 L 3.80 1.81- 100.00 |¢ 100.01
39-31 - 3c-21 22

23 L $.80 5.81- 100.00 |G 106.01
40-31 30-2% ' 23

24 L .15 .16-  8.00 8.01- 100.00 | G 100.01
L3-4l 40-31 10-21 24

Example: The raw attrition quantity is rounded to the nearest whole fnteger. For any rounded raw quantity
the recommended attrition quantity is obtained through a linear interpolation of the applicable
coat and quanctity ranges. Lf an item costs $37.00 with a raw quanticy of 16.3 then the
recommended aterition quantity fs 19. This value is obtained first by rounding 16.3 down cto 16,
and then selecting the appropriate cost range [511,01-§100.00]. The cost renge 1is linearly
{nterpolated in conjunction with frs quantity range [20-16] as $17.80 per untc. Expanding the
cost range in integral steps of $517.80 yields the following:

511.01-51G0.00] _|$11.01-$28.81 528.82-546.61 $46.62-564,00 | $64.41-582,20 | $82.21-5100.00
20-16 20 19 18 i7 id

The unit cost of S37.00 falls tn the cost range [6$28.82-546.61] for which the recommended
actrition quanticy s 19, Whether the recommended quantity 1s stocked at a site is dependent on
the criteria of Figure 2,
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LE II. Integerization rules.for computing attrition quantities
(Continued).
Cost Range Criteris
Recommended Atcricion Quancicy per Site
25 L § .28 $ .26-% 10,00 | 10,01~ 100,00 | @ $100.01
4541 40-31 30-21 5
I L 2.50 2.51- 19.00 19.01~ 100.00 | G icg.ol
50-41 40-31 . 30-21 30
35 L 50 6l=-  9.00 9.01- 100.00 | G 100,01
75=51 50-41 40-31 35
40 L 5.00 5.01- 100.00 |G 100.01
75=-51 50=41 49
45 L - 9,00 9.01- 100.00 |G 100.01
75-51 ; 50-41. 45
50 L 14.00 14.01- 100,00 [ G 106,01
715-51 50-41 50
55 L 40 JA41- 100,00 |G 100.01
100-76 T4=51 55
60 L 1.50 1.51- 100,00 |G 100.01
100-76 75=-51 60"
65 L 5.00 5.01- 100.00 |G 100.01
100-76 75=51 65
70 L 7.50 7.51- 100,00 |G 100.01
100-76 75-51 10
75 L .20 .21=-  12.00 12,01~ 100.00 G 100,01
100 100-76 15-51 75
80 L .10 .71- 100,00 (C 100.01
100 100-76 80
85 L 2,50 2.51- 106,00 G 100.01
100 100-76 BS
90 L 4.25 6.26- 100,00 |G 100.01
100 i00-76 90
95 L 7.00 7.01- 100.00 YcC 100.01
100 100-76 35

Round rawy quantities grester than 100 to nearest whole integer.
Recoommended attrition quantity is equal to integer.

5.

interpolation of the applicable cost and quancity ranges f{cxample p. 126).
is scocked at a site 12 dependent on the criteria of figure 2.

128

Exsaple: Raw quantities between 25 and 100 are rounded to the nearest whole incteger which s divisible by
For any rounded raw quantity the vecotmended artrition quantity is obtained through a linear

Whether the recommended quantity
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] 0N FOR LB AVIOHICS: !
*COMPUTE ARPQ = (RAW ROTATABLE POOL QUANTITY)
1} RRPQ RAQ = (32) (RAW ATTRITION QUANTITY)

2) RAO FOR OVEASEAS SITES
RAQ = (3] {(RAW ATTRITION QUANTITY)
® FOR DOMESTIC SITES
FOR CV AVIONICS:

IS SITE
PERFORAMING
REPAIR

ARPQ = RAW ROTATABLE POOL QUANTITY
RAD = RAW ATTRITION QUANTITY

COMPUTE RP
AP = -
(TABLE 1.} 0 A0 = 0

COMPUTE AQ
AQ = INT (RAQ)

H

COMPUTE AQ
(TABLE It.)

[ |

IHT {RAG)

"RP = ROTATABLE POOL QUANTITY PER SITE
AQ = ATTRITION QUANTITY PER SITE
" *CIRCLED NUMBERS ARE DEFINED ON PAGE 129 BY THEIR RESPECTIVE NUMBER.

FIGURE 2. Rotatable poel and attrition quantity computations.
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npqrr1nr1nn of the Ror
e Kot

Figure 2 presents the criteria used in determining per site RP (Rotatable
Pool) and AQ (Attrition Quantity) values. The flow diagram is based on range
and quantity criteria derjved 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 RP and AQ are calculated for each CV and LB
operational site. A criterion for the existence of an RP 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 RP quantity is zero . ILf the site can

repair the item an RP is computed in accordance with the RRPQ integerization
rulas of Table I (&) , Variocus criteria mav be used to calculate the AQ: the

SRS e TR - AR LA s ese ¥ Tt AR e YN haafaiaid
criteria used are dependent on the RP existence . For items with a
non-zero RP the AQ determination is based on an initial RAQ criterion of [

; for items with a_zero RP 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 not a RAQ criterion of 1/3 is applied

. Consequently there is no AQ @ for items that: (1) have an RP but
have an RAQ less than I, (2) have no RP, cost more than $5000, and have an RAQ
less than 1/2, (3) have no RP, 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 roﬁfﬁfd off to the nearest whole

integer for items not meeting the 1/2 criterion ;: the AQs for the
remalining items are computed according to the rules of Table II which
operate only on RAQs greater than 1/3. RAQs greater than 1, and (:) s
are rounded off to the nearest whole integer {l4) before inclusion in Table
II, RAQs less than ! are not rounded off,
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10.3.1.2.2.3 Svstem Stock Quantity Equation. 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.

-

System . Annual Number v ' A
Procurement Salety | . BCM Rate Fraction of llem
Stack . of Real Failures )
= |INT ¢ Lead Time + Level E 10 - { ofllemal Failures Scrapped
ofan in Years in Years Removed al the IMA ai the IMA
i = e
ltem L d=1 the d* IMA  /
\
h Annual Numter \ 1 Annual Number Fraction of Item
. 2 of Real Failures of Real Failures Failures Scrapped |
Removed at Received by at the Depot
g=1 the g Depol /g the g™ Depot Repair Facitity
| L
Repai le Aanual Numbe
_ egair Cyc Required . nnual Number \ t
Time {rom the af Hems Sent
+ - Years 2
CV to Depat {rorn All CV's
) Stock at LV g=1
in Years to the g™ Depot /p
I.iepair Cycle Required h Annual Number \ 1
Time from the ol Hlems Sent
+ - Years 2
HAS ta Depol from All NAS'S
) Stock at NAS =1 :
in Years g to the g™ Denot g

“Hegative guaniities are not atlowed: if term is [ess than zero a zero quantity is computed. Yearly parameters lor stockage and repair
times are input as days and converied 1o years by the computer madel.

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.

Total \t | Rofatable \t Attrition \ t q Aotatable \t Attrition \ t Syst
Repairabie Pagl Ouantity Quantity - Poo! Quantity Quanlity L Jwsten f
= E + 2 + Slock ot
Inventory at the k™ CY atthe ki at the p' LB at the pi® the It :
. = : . = e lem
Quantity k=1 site CV Site p=1 Site LB Site
k X p p

q = lotal number ¢f LB gites which includes HAS's,
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[
rt

e
o
it
o
(o]
=

Fa S, Y 1 Bl -~ r b o a - b o3 - - . - P, i ~ o
Uiduiladadaot,l lLotal Kepalraple INVENLOIY LwOS

"Total A\t - Tota) t

Repalrabte | c::tot Repairable
{nventocy [nventory
Item N
Cost Quantity

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
quantity.  Replenishment of the system stock 1Is necessary, to account for
losses in the supply system caused by items being scrapped during the repair
process. A repair scrap quantlty is computed for each repair site.

10.3.1.3.1 The Annual Repair Scrap Quantity at a CV Site. Thls quantity
accounts for the contribution to the total repailr scrap quantity of losses
occurring at each CV site. :

-/ Annual Repai \t :'“;::: :;'I':::; fr BCM Rate Fraction of ltem SO i
Serap Quantity ) = Remuved at tha 1.0 = | ofitemat ) ( Failures Scrapped) ‘
t the k™ CV Sit
at the k™ CV Site 4™ CV Site . the iMA at the IMA

~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.

Annual Repair \ t Annual Number ! 1

Aat i
Scrap Quaatity Real Faitures Removed 8CM Rate Fraction of ltem
atl the p* =1 atthe NAS Located 1.0 - | of llem at Fallures Scrapped
. lhe IMA at the IMA

L8 Site . atthe p™ LB Site

10.3.1.3.3 The Annual Repair Scrap Quantity at a Depot Site. This quantity
accounts for the contribution to the total repair scrap quantlty of losses
occurring at each depot siCe.

Annual Repair \ Annual Number \ t Annual Number \ t Fraction of llem
Serap Quantily - of Rea! Failures . of Real Failures Failures Scrapped
atthe g™ Removed at the Received by the at the Depat
Depot Site g'™ Depot Site g** Depot Site Repair Facility
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10.3,1.3.4 Repair Scrap Cost Equatiom.

) () () (2

Ve /353 [\ atmevesio 4|\ wem /\ acar

r = number of repair facllities lo inciude IMA'S 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
ineluded in the analysis. The total repair material cost 1s the summatiom of
the costs at all sites.

10.3.1.4.1 Repair Material Cost at a CV Site.

Repair Material \t Annual Number of \t unh Aepair Normai
( Cost a1 the ) ‘= ( Repairs to an Ilem) (Cosl of Material Rale Discount

k™ CV Sile atthe k'™ CV Slte item atthe IMA Factor

10.3.1.4.2 Repair Material Cost at a LB Site.

' Repair Matertal \ ¢t Armu'al Number of \ t Repair Unit Normal
Repairs to an ltem
Cost at the = al the NAS L d Materlal Rate Cost of Dlscuunl}
B LB Sie ¢ NAS Locate at the IMA ttem Factor
at lhe p'* LB Site

10.3.1.4.3 Repair Material Cost at a Depot Site.

v

Repair Matertal \t 'Annual Number of 4t Unit Repair Normal
Cast o the )= " Repairs to 2n Uem ) (Cesl of Material ﬂm) msr.nun\)

g™ Depot Site at the g'™ Depat Site Item at the Gepo? Factar

10.3.1.4.4 Total Repair Material Cost Equation.

r -
Repair \t T Repair t
(Ma!lrial) = E ( Material Cost )
v

. st /ST althe v Site
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10.3.1.5 Tramsportation 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.

Annual Nomber v § [ Teansportation Fraction ol
./ Transpartalion \1 !‘!Ofmal ! of ltams for Rate per Pound Weight the v Site
Cost = | Discount E z Disposition at from the s™ Site uf the Resupply +
for Discard Factor v=1 s=1 the v Site /. to the vt Site Item from the s Site /
Packaging and taventory
( Handling Rate Starage Sp_ace
per Cuhic Foot per flem in.
Cubic Fest
where,.
Annual Number \t Antiwal Number of \ §
of ltems tor _ | Wems tar Dispasition
Disposition T 1 atihe NAS Located
al the p'» L8 Site atthe p'n L8 Sile

s = anindex element denoting the 5 resupply depot.
t = number of resupply depots.
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Transportation \{
( Cost \

\  ifor Repair /

i b Annpal Number of \ Transportation - Inventory
Normat \ Items Sent from \ ( Rate per Pound \ ( Weight ‘ ( Packa?ing and ) (Slnrage Space
+ 2 E 2 ke d™ (MA fo fram the 4 IMA of the + | Handling Rate pet llem in

Discount
\ Factor j d=1 g=1 \ the g™ Depot /E-d '_\ 1o the g™ Depat 0.4 \ dtem / \ per Cubic Foot / \ Cubic Feel /—IJ
| \ Apnuar Repair \ t Transportation . Fraction of . Inventory
‘ Scrap Quantity Rate per Pound Weighl the k* CV's P““?'"g and Storage Space
+ 2 E at the k= from the s' Site of the Resupply + Handling Rate per ltem in
k=1 s=1 cvsie /| \tomewncysie [, MM fram s Site /g, * PeY Cubie Foa Cubie Feet
L vl 4! J-I
r - , 1
q t Annual Repairy ¢ Transportation Fraction of . Inventory
Scrap Quantity Rate per Pound Welght \ the p'» L8's Pa:ka9mg and Starage Space
+ E E al the g from the s™ Site ol the Resupply * Hanuth Rate per Hem in
p=1 s=1 18 Site  / tatne pn LB Site /g, © o7 from s Site Jg , DT Cunie Foot Cubic Feet
B t Annual Repairy t Transporiation ~ Fraclion of . Inventory -
Scrap Quantity Rate per Pound Weight the g Oepot's Packagmg and Slorage Space
* 2 E at the g™ trom the s* Site of the Resupply * Handlm.g Rate per item in
g=1 s=1 Oepot Site /. 1o the g™ Depot Site / ltem from s Site pee Cubic Foat Cubic Feet
L L ? ' 41

10.3.2 Support for Support Equipment Cost. Two types of support equipment
are considered In LOR decislons. First, the item may require PSSE (Peculiar
Support for Support Equipment) for fault isplation or verification. The
contracter would design a specific equipment to service the item. Second,
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.

the
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10.3.2.1 Peculiar Support for Support Equipment Cost Equations. When
performing an analysis at the item's indenture level, allocatable and/or
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 1s 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 have 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.

ort of th o f )
Unit and \ * Supp ® Support for Support of the Suppaort for
Unit Cost Support Equipment R Reduced

Support Suppor! Equipment

= of the 1.0 + Rata for the Discount
Cost bl PSSE First ¥ Rate for the Fact

. cior

a PSSE : : s} Tear

Succeeding Years

{1.0 + biscoum Rate}

“Applicable to. repair and discard PSSE as required bf the LOR case under consideralion.

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.

Unit and or{ it and Supponr
nit and Sugpor Number of* Unit and Supp Number of*
Item PSSE \ 1 Cost per Repair A Number \t Cost per Discard )
Discard PSSE Discard PSSE Number of
Cast for = PESELCYta : ol ¥ PSSEat NAS 1o "
I Required . ' Required RAS
Discard Verify Item Cv¥'s Verify Item
. per CV A per NAS
Failure Failure
Unit and o
Contpe Gt | MU0\
+ PSS: at Depot Discard PSSE ( Number of )i .
to Verity “;n \ Requited / Depats
er Depot
\ Failure / v p

“The term = 0 if the higher assembly is not repaired af the sile, as applicable to the LOR case under consideration, The determination
s {0 whether CV or NAS sites requite support equipment is dependent upan where the higher assembly is repaired.

““The type of support equipment resources, full ar hack-ug, al the Depo! sites is dependent on the LOR case and workload ai the sites.
The determination of full or back-up tesources is based on Ihe criteria of Figures 3 and 4.
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ASSIGN BACK-

IS ITEM g EEA:;E:T'F!']EE‘:,M UP VERIFICATION
CODED X et RESOURCES
T0 DEPOT

9

) ASSIGN DEPOT
KO N VERIFICATION

1

YES Arm

1

CODED D

ASSIGN DEPOT ASSIGN BACK-
REPAIR Y A e berT UP REPAIR
RESOURCES EXCEEDED RESOURCES
T0 EPOT T0 DEPOT
*DECISION CRITERTA ARE DESCRIBED ON PAGE 137.
FIGURE 3. Criteria for full or back-up resources at depot sites.

137



Downloaded from http://www.everyspec.com

MIL-STD-1390C(NAVY)

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 anralysis depends on the LOR code assignment of the
item. A depot services repairables 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 rescurces 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

"
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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 '
repair PSSE is more complex than its discard counterpart and the complexity {is
reflected in different costs for the required FSSE. The assignment of the
PSSE cost as allocatable/non-allocatable and the resource type determination

are the same as that for discard.

) e . r / Unit and Support \, PN ’ / Unit and Sugper e 4
ltem PSSE Cast per Repair numaEs ol Numuer Cost per Repair Rumbzr ot
Cost for | Discard PSSE i b
05 . _ PSSE al CV to iscarn : PSSE 2l NAS Repalr‘PSSE ( Number of )t
Intermediale . Required . Required NAS's
Repair Repair em or CV to Repair llem { NAS
’ Failure . ’ Failure pe
=1
Unit and Support®
Cost per R:pairr Number of*
e ? Repair PSSE Number of
+ PSSE at Depot .
X Required Depots
to Repair
. per Depot
ltem Failure

*The determination ot full ar back-up resources is based on the criteria ol Fiqure 3.

10.3.2.1.3 Peculiar Support for Support Equipment Cost Equation for the
Repair Depot Cases. For the repair depot cases, support equipment for fault
verification ‘may be required at the operational site if the higher assembly
was repaired there. The assignment of the PSSE as allocatable/non-allocatable
is the same as that for the discard and repair intermediate.

i ! it and Support
tem PSSE \t |'/ Unit and SI‘JDDOH\ / Number oi‘\ / Unit and Supp \ Numbes ot'\
Cost per Discard / Mumber \t Cost per Discard Biscard PSSE Y/ Hums

Cosi far Qiscard P3SE uviscard rosc Mumberof
= t + SEatNAS 1o
Depat PSSE_ Ao Required k ° ) ps . Required ( NAS's )
. Verify ltem CvVs Verily tem
Repair | per CV R per NAS
Failure Failure
/ Unitand Supporty | s
Cost per Repair Number of
Repair PSSE Number of
+ PSSE al Depot .
: Aequired Depots
ta Aegair
. per Depol
ltern Failure

*The term = 0 il the higher assembly is not repaired 2t the site, as applicable ta the LOR case under consideratian.
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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 Inventorvy Storage Space Cost, This is the cost of inventory storage
space associated with the discard 1nventory, attrition, rotatable pool, and

system stock quantities,

10.3.3.1.1 Inventory Storage Space Cost Equation for the Discard Cases. For
carrier based aircraft, the storage quantity is adjusted to account for the
fact that failures occur only during the carrier's deployments. This
adjustment is carried out. through division by the carrier deployment factor.

Inventory Reserved- inventor
/ Cast ot Inventory \t ‘l\ |_/ 1or !hnvnnnuirr.d f f Cast of sPa“ per \_I /‘Hnmm- Qn::p\ Normal

Stora = ST | Cubic F Y e e i t )
k g? Space ) . Days of Stock at k uble Foat ne! !ar) per ltem in \DISCOUH )
tor Discard v=1 ; atthe wn Site /[ - ; Fagtor

the v'* Sile Cubic Feet

where,,

/ Invenlory Reserved:\t.

far tha Danuira,

(

Quantity for Discard

Annual Inventory )t
at the-w Site

of Stock at
the v Site

Required Days T
L]

ol
LU n:quu:u .
. = INT
\ Days of Stock at ) <

the yi» Site

365 Days Carrier*
© o pet ) " Deployment )
Year : Factor /'

“For LB sites no deptoyment tactor is required..

10.3.3.1.2 Inventory Storage Space Cost Equation for the Repair Cases.

/ Cost of Inventory \ § I r Rotatable \t Atlrition y 1 Cost of Space
Slorage Space: - 2 , | Pool: Quanlity . Quantity per Cubic Foo!
per hiem at'the x™ atthe k' per Year tor
tor. Repait = l_ cesite /0 \ovsie/, CV Sites
- - )
. Aotatabte \t Attritian, Cost of Space
z Poal Quantity ol Quantity per Cubic Foot
' at lhe p at the-pt* per Year for.
P=1 b\ gswe /; Nswe/, )\ taSies

Costof Space:

System ¢ . P : Inventory Slorage ‘Hormal:
i per Cudic Foot }, | . .

+ | Stock ol Space per ltem Discount
the lizm per Year.for in Cubic Feet Factor
Degot Sites
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10.3.3.2 Support for Support Equipment Space Cost.
10.3.3.2.1 Support for Support Equipment Space Cost Equation. This is the

cost of PSSE space allocated to an item or a group of items.
as a function of the number of required PSSE,
of space at the facility.
the PSSE and the working space necessary to operate the equipment.

It is determined
the PSSE deck space and the cost

The deck space includes both the space occupied by

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, _
specifically designed for it or to the group of items that have PSSE designed

for the group.

the word

item refers to an item that has PSSE

Cost of Space
f Cestal A I- [ Mumberof A}/ Space 3 Mumber of \t /,e:r Square Fcc!\
) Requi
( PSSE Space ) (PSSf ziqsui:l:d) k ::l::sl) k CV Siles } \ per Year lor )
pe g Cv Sites
{ Numbero! bt/ Spate / Cosst of Space
foot
+ PSSE Required Required ( Numue‘r of )1 per Square Foo
NAS per PSSE NAS’s per Year for
per L8 Sites
- -
} / Cost o Spacs Hormal
Number f“ t SpaFe Number of 1t | per Square Fool .arma
+ PSSE Required Required ) Discount
Degpot er PSSE Depots per Yea for Factor
per Deao 4 Depot Sites
106.3.3.3 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 actlons of an item or group of

items exclusive of the support for support equipment space.

The assignment of

the space cost as allocatable/non-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.

- .
Item Repair ol
‘ i} t Nomber 1\t Cost of Space
( Repair Work )f_ Wark Space of per Square Fool
Space Casi Required at OV Sites per Year lor
ile
the CV Site CV Sites
L~ A
r . ]
Item Repair \ t Cost of Space
. Work Space ( Number of per Square Foot
Required at HAS's per Year tor
the HAS LB Sites
item Repal Cost of
¢ pair \ 1 Number of Space Normal
Work Space per Square Foot .
+ ) Discaum
Required al \ Gesais , per Year lor o
\ Faci
the Depot # \ Depot Sites J actar 7
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Tolal \t [ Inventory Y Support \t ( Repair \t-]
Space { = || Slorage + Equipment + Work

Cost [ Space Cost Space Cost \ Space Cost

10.3.4 Labor Cost Equations. These express the labor costs incurred for
discard and repair actions.

1

10.3.4.1 Labor-Cost Egquation for the Discard Cases.

) | Annuat Number \ t ) .
Cost of \} . Direct Maintenance Labor Cost
of Real Failures
Labar for | = z Remaved a1 1he Man Hours at CV per Hour
Diienasd . < oo PWZooo_d 8 oaTo o P
L k=i \ ey Site /k \ PpEf Uiscaro action 7/ \  aiihe OV /

M=

Annual Number \ + R
i Direct Maintenance Labor Cost
of Real Failures
- ( Man Hours at NAS \ ( per Hour \

. Removed ai ihg X )
m=1 mih NAS Site [n per Discard Action / \ atthe nas /
h Anaual Number \ . ) .
. \ Direct Maintenance l.abor Cost \ Fraclion ol Narmal

< of Real Faitures { Man H  Degot " ‘o s . ,
* an Haurs a a4+ s ccaun

2| Lo | ettt} Ui, | Ui L)

g=1 g" Depot Site /, per Discard Action at the Depo emave actor
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. s
Cost of Annual Number . .
t 1 X t Labor Cos! Feaction of Fraction of Item Direct Maintenance
Labor for of Real Failures
) = per Hour ltems Fatsely False Removals Man Hours at CV
Inteemediate Removed at the
. B at the CV Removed Detected as Such per Discard Action
Repair k™ CV Site /¢

=
n
Py

Fraclicn of , Fraction of ltem Direct Maintenance
+ | 1.0 + | Items Falsely 1.0 - False Removals ) Man Hours at CV )
* Removed Detected 25 Such per Repair Actlon

:'n;::: ::;T::r t Labor Cost Fractian of Fraclion of ltem Direct Mainlenance
(i}
5 per Hour (Ilems Falsety False Removals ) Man Hours al NAS )

Removed at the

+
P

at the NAS A Detected as Such er Discard Action
T\ e Nas site /p emoved | P
- \
Fraction ot Fraction of Item Direct Maintenance
+ ] 1.0 + | lems Falselv) 1.0 - False Removals ) Man Hours at NAS
Removed Detected as Such per Repair Action

Annual Number \ t

h ) Labar Cost Fraction of Fratlion of Item Direct Maintenance
of Real Failures
+ 2 femoved al ihe per Hour lizms Falsely False Removals Man Hours at Depot
emoved a . .
\ we /o ai {he Depot/ \ Removed / \ Delestedas Such /L per ard Action /
g™ Depot Site g L

§=1

( Fraction of Item -|.| (Dim:t Main!enan:e\ 1
I alsel 1.0 — | False Removals Man Hours at Depot

{ Fraction of [
+ ems Falsely 1.
\ Removed j l \ Detected as Such J \ per Repair Action

+ 1
+ H

h Annual Number

t ;
- of llems \ / Direct Mainlenance Normal

+ ,2/ Man H at Depot Di
Received by tne} \ a:u: m,-:,, } D'l:sm:unl)
= er r
o=1 g™ Depot Site /4 ner Rep actor
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TASK 103 (continued) .
10.3.4.3

:4.3 Labor Cost Equation for the Repair Depot Cases. Two labor cost

equations are presented: omne 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 Assémbly
ig Coded Intermediate Repair,

/ Cost of Labne for 4 r (

Annual Number \ ¢

Depot Aepair il ! . Direct Mainlepance Labor Cost
of Real Failures
Higher Assembly = E Removed at the Man Hours at CV per Hour
Is lalermediate ' k=1 \® CV Site per Discard Action atthe CV
Repair- k
n ::;:a: ::Th:; t Direct Maintenance Labor Cost ‘ Fraction of
+ z ’ nemna ed atu:he Man Hours at NAS ) per Hour 1.0 + | lems Faisely
v " -
m=1 m™ NAS Site A per Discard Action at the NAS J | Remaved |

Annual Number \ t

1 Real Fail Labor Cast Fraction of Fraction of ltem Direct Maintenance
of Real Failures ( per Hour ) (nems Falsely False Remaovals Man Hours at Depot

(g Ks

9=1 RE:;“":;_“M at the Depot Removed Detected as Such per Discard Action
g Depot Site / .
[ ( Fraction ot [ ( Fraclion of llem \—I -I { Direct Mainienance 1
+ | 10 + | ltems Falsely 1.0 - False Removals Man Hours at Oepot
- Removed [ \ Detected as Such J \ per Repair-Aclion /

h ?Tnual :uml?erd t Direct Maintenance Labor Cost Normal.

+ 2 Oh lehms me;elve ( Man Hours at Depa:) ( per Hour Discount
g=t v esg_l eaol per Regair Action at the Depo? Fattar
ie
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TASK 103 (continued}

0.1 4.3.2

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

{ Cost of Labor for \t
Depot Repair if _ ser Hour

h

- :S R d at 1h e

i A b emaved at the

\tfigher mm.v} =1 \ vee s } \ at the Depot
is Depot Repair 9 g™ Depot Site /¢

Hems Falsely False Removais Man Hours at Degot

| Numb -
Annua u,m er\! Lator Cost Fraction of Eraction of Hem Direct Maintenance
of Real Failures \ ( \
l Remaved j \ Detected as Such } per Discard Acilon }

/ Fraction of \ [ Fraction of item \-| Direct Mainlenance Hormal

+| 10+ kllems Falszly} 1.0 - k False Removals ) kMan Hours at Depnl} Discouul}
Removed Detected as Such per Repair Action Factor

‘10.3.5 'Training Cost Equation.

Cost of Tota! Humber of \t Training Cost \{ Tota! Number of \{ / Training Cost \t
( osto )f= ( Sguadron Men) per + - CV Men per

Training

Trained Squadron Man Trained CV Man
L
. Navy
Totat Number of \t / Training Cost \"* Normal
Personnel
+ HAS Men per + 10 + THseount
’ Attrilion
Trained HAS Man Factor
Rate
[ J
- Depot
Total Number of \t / Training Cost \* ? Normal
Personnel .
+ Depot Men per 1.0 + . Discount
. . Altrition
Trained Depot Man fate Factor

L

“Full ar back-up resources based on the criteria of 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 depot repair facilities either full or back-up

resources are required based on the eriteria of Figure 3.

10.3.5.2 Training Cost Equation for the Depot Repair Cases. For the depot
repalr 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 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 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, ete, The determination of applicable
costs is the same as that for training.

( Cost of )t_ ( Dncumentalinn) . ( Documentation )
Documentation / |\~ CostatiMA Cosi at Depot

;

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 the equipment. For an avionic equipment differaent 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 thenm,
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

elements, 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 103 (Continued)

TABLE ITII. Naval Air Systems Command LOR data elements.

Input Unit Data
Dat
Format ata Elements L5a Required Source
I Next Higher Assembly
WRA Yes System Contractor
SRA Yes WRA Contractor
SSRA Yes SRA Contractor
L Predicted MTBF:
WRA Yes Hours Contractor
SRA Yes Hours Contractor
SSRA Yes Hours Contractor
I Item Name Number Contractor
Y Degradation Factor Fraction Havy
1 Part No. Yes P/ Contractor
I Nomenclature Yes Name Contractor
I Identical Items per System:
WRA Yes WRAS Contractor
SRA Yes SRAs Contractor
SSRA Yes SSRAs Contractor
L Cost per Item: .
WRA Yes Dollars Contractor
SRA Yes Dollars Contractor
SSRA Yes Dollars Contractor
L Item Weight:
WRA Yes Pounds Contractor
SRA Yes Pounds Contractor
SSRA Yes Pounds Contractor
L Item Volume: 3
WRA Yes Ft3 Contractor
SRA Yes th Contractor
SSRA Yes Ft Contractor
L BCM Rate at IMA:
WRA Fraction Contractoer
SRA Fraction Contractoer
SSRA Fraction Contractor
S Humber of SE per Type:
v Alrcraft/ Navy
Type/Site
NAS Alrcrafe/ Navy
Type/Site
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TASK 103 (Continued)

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

Input Unit Data
Format Data Elements Lsa Required Source
s SE Type Deployment Factor:
cv Fraction Navy
NAS Fraction Navy
] Number of SE Operational Sites:
cv CVs Navy
NAS NASs Navy
Depot Depots Navy
S Number of Repair Facilities:
cv CVs Navy
NAS NASs Navy
Depot Depots Navy
Y/z RCT for Repair:
Intermed{ate Repair
(Cv-CV) Yes Days Navy
(NAS-NAS) Yes Days Navy
Depot Repailr
(CV-Depot) Yes Days Navy
{NAS-Depot) Yes Days Navy
5 RDS at Intermediate Repair Facility:
cv Days. Navy:
NAS Days. Navy
Y RDS* for Discard: 2
cv $/Ft,/Site Navy.
NAS $/Ft_/S1ite Navy
$/Ft”/Site Navy
Z. Inventory Storage:Cost. . 3
: cv $/Rc3/Site Navy
' *LB $/Fe. /Site. Navy
‘ Depat, $/Ft™ /Site Navy,
Z. Labor .Rate::
cv Dollars/Hour Ravy:
s *LB Dollars/Hour Navy-
¥ Depot Dollars/Hour: Ravy.

*LB. accounts for WAS and: PIMA sites if the value of the applicable data element is identical.for
the: site types..
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TASK 103 (Continued)

Naval Air Svstems Command LOR data elements {(Continued).

TABLE ITI.
Input Unit Data
Format Data Elements LSA Required Source
L Repair Material Rate:
IMA Fraction ‘Contractor
Depot Fraction Contractor
Z Item Repair Work Space: 2
cv $/Fe. fYear Navy
NAS $/Ft,/Year Navy
Depot $/Ft"[Year Navy
L Scrap Rate at TMA: .
WRA Fraction Contractor
SRA Fraction Contractor
SSRA Fraction Contractor
L Scrap Rate at Depot:
WRA Fraction Contractor
SRA Fraction Contractor
SSRA Fraction Contractor
L Item Operating Factor:
WRA Yes Fraction Navy
SRA Yes Fraction Navy
SSRA Yas Fraction Navy
L False Removal Rate:
WRA Yes Fraction Contractor
SRA Yes Fraction Contractor
SSRA Yes Fracrtion Contractor
L False Removal Detection Rate:
WRA Yes Fraction Contractor
SRA Yes Fraction Contractor
SSRA Yes Fraction Contractor

149




Downloaded from http://www.everyspec.com

MIL-STD~1390C(NAVY)

TASK 103 (Continued)

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

Bni
Input Data Elements LSA nit Data
Format Required Source
2
T Space Required for Verify PSE Yes Ft /ESE Contractor
(Cptions Identical tu Repair PSE)
T " Additiomal Work Space th Contractor
LT . Documentation Cost:
IMA Dollars Contractor
Depot Dollars Contractor
M Number of Men Trained:
cv Men Navy
NAS Hen Navy
Depot Men Navy
M Training Cost:
cv Yes $/Man Navy/Contractor
NAS Yes $/Man Navy/Contractor
Depot Yes $/Man Navy/Contractor
M Personnel Attrition Rate:
Naval Fraction/Year Navy
Civilian Fraction/Year Navy
L Humber of New Items Entered in NSN System NSNs Contractor
Y Item Entry Cost Dollars/Items Navy
Y Item Retention Cost Dollars/Items/ Navy
Year
I - Field Supply Administration Cost Dollars/Items/ Navy
Site/Year
Y Packaging and Handling Rate Dollar'sf}‘:3 Ravy
Y Life Cycle Years Navy
Y Procurement Lead Time Weeks Contractor
Y Safety Level Weecks Navy
Y Discount Rate Fraction Navy
T SE Suppert Factor {first year} Fraction/Year Concractor
T SE Support Factor (succeeding year) Fraction/Year Contractor
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TASK 103 (Continued)

TABLE IITI. Naval Air Systems Command LOR data eslements (Continued).

Input Unit Data
Format Data Elements LSA Required Source
5 Hour Per Month:
cv Yes Hours/Month/ Navy
SE/Site
NAS Tes Hours/Month/ Navy
SE/Site
Depot Yes Hours/Month/ Navy
SE/Site
T Direct Maintenance Man-Hours for Repair:
(WRA)
cv Yes Hours Contractor
KNAS Yes Hours Contractor
Depot Yes Hours Contractor
;- (SRA)
cv Yes Hours Contractor
NAS Yes Hours Contractor
Depot Yes Hours Contractor
(SSRA)
cv Yes Hours Contractotr
NAS Yes Hours Contractor
Depot Yes Hours Contractor
T Direct Maintenance Man-Hours for Verify Yes Hours Contractor
(Options Identical to Man-Hours for Repalir)
s Transportation Rate:
IMA-Depot Dollars/Pound Navy
Resupply-CV Dollars/Pound Navy
Resupply-NAS Dollars/Pound Navy
Resupply-Depot Dollars/Pound Navy
T Unit Cost of Verify/Repair PSE:
cv Dollars/PSE Contracter
NAS Dollars/ESE Contractor
" Depot Dollars/PSE Contractor
T Unit Cost of Verify PSE Dollars/PSE Contractor
(Options Identical to Repair PSE)
T Number of Verify/Repair PSE:
cv Yes PSE Contractor
NAS Yes PSE Contracter
Depot Yes PSE Contractor
T SE Development Cost bDellars Contractor
T $E Manufacturing Hardware Cost Dellars Contractor
cv
KAS
Depot
T Space Required for Repair PSE: 2
cv Yes FtZIPSE Contractor
NAS Yes thlPSE Contractor
Depot Yes Ft"/PSE Contractor
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TASK 201.

LOR" Analytical. Téchniques for Space and:
Naval Warfare Systems Command/Naval Sea Systems Command: Equ1pments

This task 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

log13c1c support costs associated with the assembly hardware indenture level.

20.2 General. The LOR analysis recommendation for an item is based on the
economic impact 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 space; {(4) repair which
includes material, scrap, and space; (5) documentation; and (6) tramsportationm
which includes packaging, and shipping. These Cost categories include fifteen
cost equations..

In. the process of determlning life cycle costs, first;, one of seven
T"}E mnfia'l r1111 than Qnan‘r

LaTll SR ALTw

inventory policies must. be specified: by -the user.
one of. three reorder- level distributions. This. information is then combined
with two. types of parameters, discount:factors (of which:there are twa), and
flow rates (of:whith there-are. five).-

The. following, pages will-define the methodologies used with the discount’
factors,. flow. rates,. reorder level. distributions, inventory; policies,.and
finally,. tliescost? equations..

20,3 Required Parameters. These are parameters which™are used within® the:
various: cost:element" equations..

20.3.1 Discount Factors. Two discount factors are required for“use with”

individual cost equations. Therfirst factor 'calculates the present value for

future costs incurred at the end of each year for a numbersof years of the

operating. life: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 lifé- span.
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TASK 201 (Continued)

1.0

[ T\ (o
L L * J

Discounty _
Faclar 1 Annual
Year n

Interest Rale

]

For phase-in {do for every caiendar year af iile spanj:

Diseaunt
Factor ¥ | =

\ vearn / L [”’"‘

/ Annal A 1 (Year n — Base Year + 1)

Interest Rate

The second factor is the discount factor for future costs 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.

{D|s:nunl\ ( Discount
\racmrz j = \ Facior 1
Yearn / , Year(n - 1)

20.3.2 Flow Rates. There are five flow rates used in the cost equations.
The flow rate is the movement of a repairable item through the maintenance
cycle. '

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 cases, values

may be zero for one or more echelons,

( Verification ) False Removal Rale from

Rale Next Higher Assembly {NHA) )
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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

tha d&nm ~e alhva
WIIEE  LLKIU UL 4lly Liihpllc

( Aepair ) I P ( False Removal ) 1.0 ( False Removal Detection ) 10 ( BCM ) Unrepairable
Rate [ {1\ Rate from NHA ' Raie From NHA © 7\ Rate 1o - ( Failure Rate )

-»

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 1is first removed from its next higher
assembly (which may be in the equipment) and zero at the other echelcons.

(5[ (s e ) () s |

Raie / \ \ Hate from HHA / 1 \ Aate From WHA i ate /7 \ Failure Rate ;J

20.3.2.4 BCM-To~IMA Rate. The BCM to IMA 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.

( BCM to ) =1l1s+ ( False Removal ) lt‘ﬂ ( False Removal Delection ( 8CM ) ( % ol Failed Units )
IMA Rate / ~ ’ Rate lram NHA ’ Rate From NHA ) Rate Sent o IMA

20.3,2.5 BCM-To-Depot Rate. This probability assumes that a compcnent
failure will be beyond capability of maintenance at a lower-level maintenance
echelon and is sent to the depot level for repair. This rate is defined only
for the organizational and intermediate maintenance levels and will be
non-zero only for LOR cases that permit repailr at these levels.

BCM 1o
Depot | =110+ ( False Removal ) (I.U _ ( False Removai Delection )) ) ( 8iMm ) 0 - ( %, ol Failed Units )
Rate Rate from NHA Rate From NHA Rate Sent to IMA

156




Downloaded from http://www.everyspec.com

MIL-STD-1390C (NAVY)

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. The 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:

(Mea"]tll (e)l - laun))

[Reorder Levelj = P{x] =(
{x!)

In using 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
the given risk factor. This value is found by a recursive procedure which

relies on the fact that

P(x) = (Mean} Px—1)
I
if (2) - ™% = { 1.0 ~ (Risk} }

(Reorder Level) = 0

20.4.2 Negative Binomial. This distribution is used whenever the mean is
less than 20 and the variance is greater than the mean. The distribution is
given by the following formula:

(K + x-9)1{a~-1)7)
{Reordes Level} = P(x) = —
[({K=1)t et (O xem g
where

{Mean)

s ——

-1

{Variance)
o=

(Mean}
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TASK 201 (Continued)

As in the case of the Poisson distribution, it is necessary to find the
smallest value for x such that the sum of P(x) from that point on is less than
the given risk factor. Again, this value is found by a recursive procedure
based upon the following:

{1+ 2-1q0-1\
Px) = | ——— | Plx-1}
® (@

Ha-%= (1.0 — Risk)
(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 is used to approximate the Poisson or negative
binemial 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
it Risk > .5 Heptace Risk wilh {1.0 — Risk)
and iel Sign = -1

1= VvV =10y, (Raskp

{2.515517 + 802853 (Z) + .010328(Z%)} )
T=(1)

(1 + 1.432788 {Z) + .189269 (Z7) + 0813308 (2%} )

{Rearder Level) = ( (Mean) + (Sign) (T} V" (Variance) )

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 in various
segments of the Navy inventory management system. The selection of inventory
policies is as follows:

FLSIP COSAL

MODFLSIP COSAL

MCO COSAL

ASQO Retail

Wholesale Stockage (DODINST 4140.42)
UICP Wholesale Follow-on

Protection Level
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=
=

The st 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.
( Number of Replacements ) _ ( Item ) (8760 Hours Per Year} ( Equipment )
Per Year Per Site B Population MTBF Population

a. Demand is the number of items to be replaced at a particular level
because of items requested by customers during a 90 day peried.

ocK
:
in

Number of Replacements

) (Rate)*
Per Year Per Sile

(Oemand) = (

‘One of the following factors is computed depending upon maintenance level:

'( Organizational ) . ( Yerification )
Level Rate - Rats

Scrap Rale at

'( Intermediate ) ( Verilication ) o ( BCM to Depol Hale)
t = + { Organizational | + .
Level Rate Rate Level at Organizational

L Scrap Rate at
.( Depot Level) _ ( Verificalion ) . ( L ) . ( Serap Rate)

Organizationat
Rate Rale o, al IMA Level
AY LEVE] /

b. Discard is the number of items lost at a particular maintenance
level and represents a number of replacements.

. {{ Humber of Replacements \ ( Scrap \ BCM to BCM 1o
|Discard) = o - era o 2 W
i Per Year Per Site 7 \\ Faie / \ iWMA Raie / \ Depoi Raie :}J

¢.. DSF is the discard fraction of total demand lost to the system at
the particular maintenance level.

(Discard)
{05F| =

(Demand)
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d. DSS is the discard of total demand lost to the system at the
particular level.

( Number of Equipments )
per Site for Year {n+2)

{0SS) = (Discard)
( Number o! Equipments )
per Site for Year (n)

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%Z 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 Essentlallty Code (EC) is a code to indicate the
A

f +h E R ]

et m EF e b - e
I.I.C Clu ALTU LY

degree to which the failure of the part affects the ability o
perform its intended cperation.

Assignments:
(Demand Rate) = { (.25} {Discard) )

Variance = Demand Rate
Risk = (.10

a, It (Demand Rate) < 0625
then (Stock Level) = 0
b. H.0625 = (Demand Rate) < 1.0
then (Stock Leve!) = 1.0 if Essentialily Code = 1
ar
{Stock Level} = 0l Essentiality Code > 1
¢. 111.0 = (Demand Rale} < 10 { 2.

then (Stock Level) = Mazimom |

Rearder

4. U (Demand Rate} = (10) 2,

1/ oor \
x = Maj
then (Stock Leve)) = Maximum Unmmmm+nﬁumvmmmmm)

*Indicates a choice of either of (he two options.
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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 supports and
the item's demand rate. It uses the same loglc 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.

Assignments:
{Demand Rate} = {.25) (Discard)
Variance = Demand Rate
Risk = 0.10

2. Il (Demand Rate) < .025
then (Stock Level) = 0
b. i Essentiality Code = 1
and i1 .025 = (Demand Rate) < .§
thea (Stock Level) = 1
or
it .5 = (Demand Rale) < 1.0
then (Slack Level) = 2
c. it Essentiality Code > 1
and it .025 =< {Demand Ratej < .0625
then (Stock Level) = 0
if .0625 = (Demand Rate} < 1.0
then (Stock Level} = 4

il 1.0 < (Demand Rate) < 10 2

then {Slack Level) = Maximum or
{Reorder}

it (Demand Aate) = 10 - (2'

Ihen (Stock Level}) = Matimum 4§ oF ]
Demand Rate + (1.28249) v/ (Demand Rale)

“Indicates a choice of eilhar of the two options.
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F o JPU LK. Sy

20.5. 3 MCO COSAL \uaiﬁiéﬁaﬁce Criticalit 57 J..u:uu:u). This uLa
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 ocff to the nearest integer. The
low limit, high limit, A, B, and C parameters are given as input factors for
this policy, with values for the low limit and high limit.being given by the
EC. '

Assignments:
(Demand Rate} = ( (.25) (Discard) )

....................

e Pmda ~
MissWn hllll‘d“l" DUUU = l Il :ncnu- I ¥ WUuE -

1
or
Mission Criticality Code = 4 if Essentiality Code = 1

’ [.m it . [ High Limiy,

Risk = Ma:ﬁnum or
or

Minimum
(A = (B(4 - MCC}) ~ (Clao, (Unit Cost) ) )

' TS
ihen {Stock Levei) = ( jOemand Aaiej + - ﬁisi(v {Gemang Leveij ) )

20.5.4 ASO Retail Policy (Aviation Supply Office). This model provides a
fixed endurance level of support for the ship or stat:1on in accordance with
the support period author:.zed by OPNAV. -

Assignments:
{Daily Rate) = ( {Demand}/365)
Munan = { {Dailv Raie] {Renair Cyete} {1.0 — (DSF) )
{Demand Rate} = ( {Daily Rale) (ASO Factar) {DSF) )

Variance = Mean

Risk = 0.18 R ' N
Local Repair Cycle Allowance (Pool) = Reorder il Mean > 0 an’
Local Repair Cycle Allowance (Pool) = 0 ifMean s 0

a. It {(Oemand Rate) < 24
the (Stock Level) = (Pool)

b. If {Unit Cost) < $5000

- and it .34 < (Demand Rate) < 1.0
then {Stock Leve]) = (1.0 + (Pool} }

. i (Unit Costy = $5000
then it .34 = (Qemand Rate) < .5
then (Slock Level) = {Pool)
or else if .5 < (Oemand Rate) < 1.0
then (Stock Level} = (1.0 + (Pool} )
. Il {Demznd Rate} = 1.0
then (Stock Level) = (Dsmand Rate) + (Poal)

n

“Indicates a choice of either ol the two oplions.
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LY a T~ T ~nlamnaln CrAanlrana The farmislans wead in rho whalpeasln crarksan
P ' P R | WiiviToast JiLuLiaptce LAl LULULds QOoLuU dis LiL ALVioLnodat goreaaae
concent, under Dol 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.

{ (DSF) {Praduction Lead Time) + (1.0 ~ (DSF) ) (Repair Cycle) )
{Losses) =
(365)

it 0SS < 12.0
{item Holding Cosl) = {Holding Cost) {Unil Cost)

{ ltem Holding Cost,
wm%mwmmthm
Shorlage Cost

DT = (DS5).03F)

) Dss
( Frequency ) = Rimimum 4.0
of Procurement 03
Minimuanm
'_ 2 Maximum [(-51 {DSS) (IHC] \
{Ind#z) = Minimum L \ (c'p")

oT + 1%

( Protability

) = Plable {Index) [The Probabilily of no demand in two years.]
ol no demand

{0SS)

Economic Qrder Quantity (EQO] ={ )
. (Frequency of Procurement}

BUT = (EOG) + { {O7j i {Losses) + i.25] (DSF)) )

)

CpA = Cp

C'pB = C'p°

-1 {BUY) (Unit Cast) < (THRESH}
C'pA=Low

i (E0Q) (Unit Cost) < (THRESH)
Cpe=Low

“C'P is the administralive costs of procurement plus receipt cost lor stocked items,
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The ditference in costs is the ditlerance in stocked tlems minus no-stocked items.

in Costs — [Prob) ) { (C*pB} (Frequency of Procurement) + (.5} (IHC)

(COSDIF} { (DS5)/(Frequency of Procurement) ) + (OT) { {IC) — {C%p) —
{Production Lead Times) (SC}/(365) } — (DSS (Unit CosY)
Procurement Cycle) )

( Difference ) = {Pegbability of no demand) ( (C'pA) + (2.0) (IHC) (BUY} ) + ( (1.0

HCOSDIF<0
Tea

11
i

[Stock Level} = Maximum 1’
( (*(Demand) (Losses) ) =.(.(.25) [OSF)) ):

if COSDIF > 0.
Then
(Stock-Level) = 0

20.5.6 UICP Wholesale 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 enviromment, continuous demand, and a continual review
of assets and requirements, Procurements are not constrained by funding or
other factors. > -

a. Definitions:
item Halding Cost (IHC) = { (Unit Cost) { (0BS) + (HC) ) } (HC is the holding cost rate of an item based on obsolesence, storage cost, and interest rate. |

Obsoiesence (08S) Rale = (4.0} / (0BS) [Obsalesence rale is the reciprocal of expected ilem life and is the cost, recognized in advance, ol procuring
matesial which is never sold.], ’ '

Order = (High Limit) + {Manufaciurer's Setup Cost)

(80000000)- {IHC):
Test =

) Manutatturer's:\ |
Unit Cost)- | ({Lo imity + (¢ ) :
{Uni ) F( wer Limi)' + ( Setup Casl. )

x

{HHCR
Unit Shorlage.Costra

(gz:n) |sc1);;.

(Demand Rate), = (Demand) 365
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BOF = (91.25) (OSF) (Demand Rale} [BOF Is the expected system losses per quarter during the year's operating period following procurement lead time.]
BCE = (Lead Time) (Demand Rate} (D5F) [GCE is the expected system losses during the procurement lead time.l\

B022 = (91.25} (Demand Ratz} (8022 fs the expected quarterly demand based on 3 365 day year)

80236 = (1.0 — (OSF)} (Demand Rate) (Repair Cycle) [BO23G is the number of items in depot repair at the end of the procurement lead time. )

$YsoQ =1
Mean = (BBE + BDZ.'.!G)

Varignce = Mean

b, If Mzan =< 001
{Stock Level) = 0

c. IfBOF < .00 ‘ |' 0.

(Stock Level) = .5 + Maximum § OF

{Mean) + § )

OCST = ORDER  1OCST s the fized order cost lor procurement ol an item.} . -
it B022 = Tes! then
0CST = {(Low) + (Manutacturers Selup Costs))

{ (BOF) + .5), or
(Mazimum { | (735 BOFT (OCSTS
{IHC)} + .5
01 = Mipimum { ¢ {BDF) {0BS0L), or
25)

Mazimum { (il Cost). or

{12) (BDF)

\

99
OMEGAL = Minimum ¢ (Uni Shartage Costy (O1)

(BDF)

.4499

Risk = Minimum .01
. Maximum (OMEGAT) .

I

{OMEGAT) + 1.0)
It Mean > 1,0

Variance = (1.31) {Mean)
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{Stock Level) = Maximum { {Reorder) -
. Minimum '

BDF)(OBSDL] + [Mean]) -1.0

8OF

$YS0Q = | Maximum

i

Minimum r'-n _‘ B - |

L {BDF) {0BSOL) - Maximum + .8 ‘
1(310::: Level) — (Mean]J 1

20.5.7 Protection Policv., In this policy, the user specifies a level of
protection for the items. This level of protection must ther be met for all.
possible demand rates.

Assignmenis: . e
(un-mHmmmme

(385) /

Meanl = {(fMamandl [NSFY fl sar Tlm-'ll -+
wnean) {iBemand) (23

flisk = (1.0 ~ (Protection Leve!))
a. il a1 Depol Level
then Variance = Mean
b. if nol al Gepol Level
{.12)

then Variance = (1.31) (Mean)
(Slock Level} = {Reorder)

20.6 Cost Equations.

20.6.1 Inventory Costs.

20.6.1.1 Level of Investment. The following cost equation accounts for the
level of investment needed to acquire new stock per location. The new stock
per location 1z 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.

nventory . Number af New Slock ) Number of
. . Discount .
Level ot = Unit Cost Locations Per QOgerational
Faclor 2 !

Investment Per Sile Location Sites

Hew Slock Reqmud Current
Stock - ( Slock
\ Location / l_ Level / vooLevel /J
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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.

Number of

faventor
R Y Replacements . Scrap Discount
Biscasd = R Unit Cost
. per Life Cycle Rate Factor 1
Attrilion .
for all Sites

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

Quanlity of Numbes of . . Annual
tdentical Operatin ( Lile ) ( Operating ) Operatin
Number o1 entica peraling Span Factor perating

Replacements tems Per Site Siles Requirements
per Lile Cycle
for aif Sites (Mean Time Between Failures )

) Humber of
Quantity of { Quantity \ { Quantily ( umber o

(WNMNMm}={ Nﬁm"mJ \wﬂmmm}\ UWNM}J.

per Sile per Site

20.6,1.3 Inventory Administration Cost. Inventory administration cost
represents the cost of entering the assembly into the supply system and
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: 1item 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.

Inventory Entry and Inventory . Numbes ot 3
- i i L. ) Lite ) Discounl
Administration = Retention + | Administration . Operating
_\ Span Factor 1

Cost for Discard Cost Cost per Site Siles

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"
refers 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. -

Inventory Entry and ’ Inventory R Number of .
. N ] L ] Life Discount
Administration | = Retention | -+ { Administration Operating
Span . Factor 1

Cost tor Repair Cost Cost per Site Sites

Number of New - Inventory \
Parts in NSN + Administration

System per Assembly Cost for Discard

Entry and Entry . L Relention .
] Discount Lile Discount
Retention | = Cost per + Cost per ltem
Factor-2 Span Factor 1
Cost ltem - per Year
L : 4

20.6.1.4 Inventory Storage Space Cost. A common cost equation is applicable
for discard and each of the possible repair alternacives. The equation
computes the cost of storage space for the required stock level,

Iaveniory . Number ol Required Starage . Number ol
Unit . Discount .
Storage Space | = e Lacations Stock Cost per .- . ] Operating
A A TARIRF L ¢

Cast / I- A per Site J\ Levet / \ Cubic Foot / § Sites /
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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.
a function of how many men are
needed to complete the action,

purchased, it is considered to

The number of man-hours required 1is computed as

fwanAd Fhr an Ar{am 3
required for an action and how much time is

If initial training has already been
be an expended cost-and is not included in the

training cost. Only the attrition training cost is calculated for such a
case.

. Number of Amarlized .
Training . Discount
= Man-Hours Training Cost
Cost . Factor 1
Required per Person
. ( Training Cost )
Amoriized per Person
Training Cost | =
per Persan Available .
Life )
Man-Hours
Span
per Year /
/ Kumberot \ [ Numberof
" Training } _ feplacements per Persuns Required ( Task ) ( Repair )
{ fme | = Lile Cycle o R N Time Rate
epair
for All Sites ¢
* . Number of ! Task :
. . '..'enl:r:allorl Repair is subslituted for the -,
Persans Required Ouration lnr Rate - ( Rate discard afternative
for Veritication Venlu:allon i
20.6.2.2 Direct Labor Cost. The cost equations are common for discard and
repalr alternatives. The equation computes the cost of labor charged directly
for the action taken.
Direct Number of Returring Discount
un'
Latos ) = Man-Hours) Hourly ( F:ccmn )
Cast Required Cosl .
or*
_ .
[ Mumberal / A 7
Direct i K Personnel .
Labor - Replacements per ( Unit ) ( Repair ) Aenarr ( Discounl )
cost Life Cycle Cost Rate nug " Factor 1
| tormnsites e
. Personnel
( ( Verification ) B Repasr Verilication is substituled {or {he discard aliernative
Rale Rate Rale
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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.

Support Number of Amortized
Support
Equipment | Support Support ( Discount ) 1.0 - | Equipment
Acguisition | | | Equipment Hours Equipment Factor 1 ) Eraction
Cost Required Cost
L
Amartized B ( Initial Cost per )
Support _ Support Equipment
Equigment | -
Cost Available
Support ( Life ) -
Equipment Hours Span
— Per Year
Number b
Numbes ol Humber o!
of Support .
Support _ Replacements per Equioment ( Task ) ( Repair )
Equipment Hours - Lite Cycle g p— Time Rale
. Required -
Required for All Sites .
tor Repair
*/ Number of
ESuPpnrit 0 T:_“ ] ( Verification ) ( Repair ) is substituted tor the
guipmen ur.-altun. o Rate Rate discard alternalive
Required for Verificalipn

Veriticalion

Area P
( Smpnnulr ) ( Area Cnsl) ( Oiscount )
uppar
er Year Facior 1
Support Equipment ?
Equipment | = :
Feaclion Suppaorl
a per
Equipment ESu.pr::;lm . j:: :” ( Area Cosl ) ( Discount )
1
Procurement qup. . !:p per Year Factor 1
Allrilion Equipment
- Costs -
or**
Suppori Number of Support
Equipment | _ Aeplacemenis per ( Unit ) Equipment Repair )‘ ( Discount )
Acguisition | Lite Cycle tost Cast Rate Rate Factor 1
Cost for All Sites

-(( Veriticalion ) _ ( Repair

)) is substituted for the discard alternative
Rale Rate

"*Two modes of calculating the cost equations are available. the mode is
dependent upen the input 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.

Suppor! Number of Recurring .
. R Discount
Equipment = Suppart Equipment Hourly
Factar 1

Supperi Cost Haurs Required Cost

20.6.3.3 Support Equipment Area Cost. The cost equations are .common for.
discard and each of the repair alternatives. This is the repair work area
cost calculated for a predicted number of hours that work area is required for
the type of action taken.

Supgort N\ Number ot Amortized { Support Oiscount
Equipment | = | | Sugpart Equipment Support Equipment ( Factos 1 )

hrea Cast Hours Required Equipment Cost Fraction

20.6.4 Repair Costs.

20.6.4.1 Repair Material Cost. The repair material cost is the cost of
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.

Heoai Number of Repai
Bp3ir epair .
P X Replacements per Unit P ) Repair Discounl
Material | = o Material
Life Cycle Cosl Rate Factor 1
Cost . - Cost Rate
for All Sites R

20.6.4.2 Repair Scrap Cost. A common cost equation 1s 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 falled 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.

9
. Number ol
Repair
( Strap ) _ Replacements per ( Unil ) ( Scrap ) ( Discoumt )
Cost Life Cycle Cost Rate Factar 1
for All Sites
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20.6.4.3 Repair Area Cost. This is the repair work area cost calculated for
a predicted number of hours that the work area is required for the type of
action taken.

Repair Number of Amortized Recurring Discount
Area = Repair Work Area Repair Wurk) + ( Hourly ) ( 1SEoun )
Factor %

Cost Hours Aeguired Area Cosl Cost

' ) 5 ( Cost for )
Amarlized Repair Work Area
Repair Work | =
Area Cost’ Available .
.. Life
Repair Work Area )
Span
Hours per Year
Number of Number of Number ol *
Repair Work | Replacements per Repair Work ( Task ) ( Repair )
Area Hours | Lite Cycle Areas Required Time Rate
Reguired for All Siles for Repair
* Humber of
. Task Time — . R .
Repair Wark or ( Verificalion ) ( Hepair ) is substituted for the
Areas Required s Rale Rate discard zllernative
Verification

{or Veritication

20.6.5 Documentation Costs. A common cost equation is applicable for discard
and repair alternatives. Documentation includes the following elements: the
drawings and specifications which make up the electronic system technical
manual; the logistic support analysis preparation; and various support
equipment requirements sheets, lists, etc.

. Documeniation Amortized Recurring .
Documentation . Discount
= Hours Documesntation | + Hourly
Cost Factor 3

Required Cost Cost

( Initi2l Cost lor )

Amortized .
Documentation
Documenlation | =
Cost Available .

: Life

Documentation
Span

Hours per Year

] Number of Pages of .
Documentation .
Hours Replacements per Documentation ( Task ) ( Repair
. Lile Cycle Regquired tor Time Rate
Reguired .
far All Sites Repair
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* Page ol

) Task Time - . .
Documeniation " for ( Verification ) ( Repair ) is substituted for
Required for Verification Rate Rate the discard alternative
Verilication
or" "
Number of
( Documentation ) _ Replagcements per | - ( Unit ) ( Documentation ) ( Repair }' ( BDiscount )
Cost Lite Cycle Cost Cosl Rale Rate Factor 1
for AN Sites
“ff Veritication \  / Repairy}y . ! _
“ Rate } - ( Rate ” is substiluted for the disgard allesnative

**Two modes of calculating the cost equations are available, the mode is
dependent upon the inpul data pravided.

20.6.6 Transportation Costs.

20.6.6.1 Packaging Cost. This element includes the costs incurred during the
life cyecle 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.

Number of
Packaging Aeplacemenis per ( Unit Casiof Serap v { Discount
( Cost ) = Life Cycle for Size ) ( Packaging ) ( Rale ) ( Factoe t )
Ali Sites

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
anocther maintenance site for further action or are replacements for those
which have been lost to the supply system. :

Number of
{ Shipging 3 _ /Repiacemen:: pe.r\ § Uait \ ( Costperlb. \ / Scrap )" f Discount }
Vg /7 |~\ Life Cytie } \ Weight } \ for Shigping D\ Rae O\ factort }J

for All Siles

¥ BCM
( ) is substiluted lor items-sent 10 the Intermediate Level

o IMA
Aate {refer to flow rates under required parameters}

7 BCM
1o Degot is substituted for ilems sent fo the Depot Level
Hat: {reter to flow rates vnder required parameters)
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ns. \\:uautltica iu'v'ﬁl'v'lus a number of assem iblies are

rounded to an 1nteger 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
ways. First, these total quantities, for each level of repair are compared to
a minimum of one per site. If they are less than one per site, they are set
equal to one per site. 1f 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.

- e
20.7 Integer

20.8 LOR Results., TFor each of the repair categories and discard, the
computed values of the varlous cost equations are summed to determine the most

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-1388-2A, Appendix F.
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TABLE I. Level of .repair model data elements.

Data
Input Element Data
Format Number Data Element Nama LSA Unics Sources
A 1 Run Identification None Ravy -
A 2 Date of Lasc Change Yr/Mo/Da Navy/Contractox
A 3 Base Year Yaar Havy
A & Life Span Tes Years Navy
I.J 5 Reference Symbol None Contractor
1,J 6 Reference Number None Contractor
I’ 7 Item Indenture None Contractor
1 8 Part Number/Nomenclature Yes None Contractor
I 9 No. of Nev Items None Contractor
L 10 Unir Wefght Yes lbs. Contractor
i ii Unit Size Yes Cu.ft, Contracior
L 12 Number Per MNext Higher Assembly Yea Unit Concractor
1 13 Uait Cosc Yes §/Asseably Contractor
1 14 Source, Haintenance & Recoverability
(SMAR) Codes Yes None Navy/Contractor
1 15 Hean Time Between Failurea (MTBF) Yes Hours Contractor
I 16 Mean Time to Rapair (MTTR) Yes Hours Contractor
1 17 Milirary Essentislity Code (MEC) Yas Hone Contracter
I 18 Override Code Unit Navy
"1 19 Override Amount Unit Navy
J 20 Item Operating Factor Yes He/Yr Navy/Contracter
J 21 Order and Shipping Time (0&ST) -
Organizational Days Havy
I 22 O&ST = Intermediare Maint Activicy Days Ravy
J 23 Procutement Lead Time Days Navy/Contractor
J 24 Repair Cycle - Organization Days Ravy
J 15 Repair Cycle - IMA Days Nawvy
J 6 Repair Cycle - Depotc Days Contractor
J 27 Personnel Cost Rate - Verification Fraction - Havy
J 28 Personnel Cost Rate - Repair Fraction Navy
J 29 Material Cost Rate Fraction Havy/Contractor
J kli] Support Equipment Cost Rate Fraccion Navy ‘
J 3% Documentation Cost Rate Fraction Havy
J 32 IHA Percentage Fraction Havy
J 3 BCM Rate - Organization Fraction Navy
J 34 BCM Rate - IMA Fraction Navy
J 15 Scrap Rate - Organizacion . : Fraction Mavy
J 36 Scrap Rate - THMA Yes Fraction Navy
J 7 Scrap Race - Depoc Yes Fraction Navy
J 18 False Removal Race - Organizacional Fraccion Havy
J 1% Falee Removal Rate - IMA Fraction Havy
J &0 False Removal Race ~ Depot Fraction Navy
3 41 False Removal Dereccion Rate -
Organizacion Fraction Navy
J 42 Falae Removal Detection Rate - IMA Fraction Navy
J 43 False Removal Detection Rate- Depot Fraction Havy
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- TABLE I. Level of repair'model data elements (Continued).
Data
Input Element Data
Pormat Nunber Daca Element Name LSA Units Sourcesn
L 44 Site Name Nane Navy
L 43 Location Indenture . None Havy
L 1] Location Echelon Code Hone Navy
L A7 Lead Time None Days Havy
L 48 Repair Cycla Tes Days Navy(Ship/
Shore
L 49 Ko. of locations Yes Unic Kavy{Ship/
Shote
L 50 No. of Equipments R Unic Navy -
L 51 Stockage Policy Hone -,
L 32 Availability Targer {Proteccion
Level) Percentage Havy
L 53 No., of Shifta . Unit Navy
L 54 31ite Operating Factor Fraction Havy
L 55 Zone . Hone Navy{Transpor=-
: ' tacion Coat)
L 56 Délivery Schedule (three deliveriea) No. per Havy
yt/uo
R 57 Redource Type Yes None . Contractor
R,T 58 Resource ldentification . tes " None Contractor
R 59 Resource Dascription Yes None Contractor
R &0 Faci{lities/Support Space . Yes Sq. Fr. | Contractor
R 61 Houriy Cost ~ Recurring - $/Hz. Contractor
R 62 Hourly Cost ~ Amortized $/Hr. Contractor
R 6) Procurement/Training Cost Follows Contractor
R’ 64 Procurement Sunk Cost Dollara - Contractor
R 65 Attrition/Support Rate - First Year Fraction Navy
R 1] Attrittonf/Suppore Race -
Subsequent Years Fraction Navy
R 67 Development Cost Dollars Contractor
R 1. Development Sunk Coat . None ‘Concractor
R 69 Hourm Avaflable Per Shift He /Yty Contracter
R 70 Availabilicy Fraction - Fraction Contractor
T 11 Iten Number None Contractor
T 12 Task Echelen A Hone Contractor
T 13 Task Type ) Mane Contracter
T 74 Task Durstion N ' Hours Contractor
T % Resource Idencificatfon for Task {6) None Contractor
T 76 No, Required (6} . _ Unit Contractor
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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 ~ lst and 2nd Echelons
Intermediate Maintenance =~ 3rd and 4th Echelons
Depot Maintenance - 5th Echelon

30.2.1 LOR Composition. Within this hierarchy the LOR analytical techniques
determine the lowest life cyvcle cost alternative for maintaining a failed
hardware item, i.e., should it be -discarded (washed cut) or repaired, and at
what maintenance level should the work be performed. Life cycle maintenance
costs are produced for three designated equipment indentures. In decreasing
order of complexity these indentures are unit, assembly and, lowest
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
Treoantary Trom Entrv 'nri Pnfnnf—‘fhﬁ Congt
LIIVQIILULJ E_ R Rl lh‘-& LA Tt W R hh b e W B W W

Inventory Cos
Repair Material Cost
Packaging and Transportation Cost

Support . Support Equipment Cost
Support of Support Equipment Cost

Space " Inventory Storage Space Cost
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 fajled 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 isoclating 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 1sclating 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.

Mmoo N Ramindr
- S

Th A P o R B Anedara A &
Vaedldad ey uL i T

S There are three parameters derived

t
cost element equations, namely, annual number of
item failures, item daily demand rate {(number of jitem failures per day), and
discount factor.

A

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.

Number of
Number of )
. Operating
Operaling Hours™*
End
Annua| ttems Per End
Number \ ltem Per Year
of ltem*

Failures (MTBF=*)

*llem can be a enil, assembly, or LAIL.

" *Operating hours may be replaced by miles traveled, rounds ficed, or
cytles as apgropriate fo type of equigment being analyzed.

“’Mean time belween lailure (MTBF} can be based on operating haurs, -
mileage, rounds lired, cycles, or whatever lerm is approgriate to use in
describing latlure {or repain) frequency.

30.2.3.2 Daily Demand Rate. The daily demand rate is the average number of
item failures occurring daily at the operational sites. For the discard
alternative it represents the number of spares consumed each day. For the
repair alternative the daily demand rate describes the number of daily
maintenance events for a given repairable item,
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Daily {Annual Number of Item Failures)
Demand [ = -
(365 Days Per Year}

30.2.3.3 Discount Factor. The discount factor employs a finite discount rate
fathnanew 2hanm cotvrnl amd 2 ctatrad mardmd ~8 #dooa sm dodmwamdo . alim —wapcmind conTorm
AVLIEL Llidll 4CLU) dild a dhdld pELLUVU DL LLIUE LU UElLElulle LilE pPLESELIL vVdliue
of future money. It 1s used to determine the amount of money that would have

to be placed in an interest-bearing account now in order to pay for future
costs incurred during the equipment life cycle. It is assumed that these
expenditures will occur as equal annual payments made at the beginning of each
year of the life cycle,

-
{ Nomber of
Years in
\ Life Cycle }
( Discount” ) {1.0 + Discount Hale) ' - 1.0
Factor =

Humber of
( Years in )- 1.0
Lite Cycle

(Discount Rate) (1.0 + Discount Rate)
-

“This term breaks down mathematically it the discount rate Is zero. If
zero discount rate is esed, sel discount 1actor equal to the Jite cycle.

30.3 Cost Category and Cost Element Equations.. The following paragraphs
provide descriptions and mathematical equations for the cost categories and/or
cost elements which form the basis for che LOR analysis technique. Separate
equations are given for the discard and repair maintenance alternatives. 1In
addition, two forms of repair alternative equations are shown. The first form
addresses equipment repair where a single level maintenance policy exists,
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 irem 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
- 4
L 4

. g

e S b1 - . e [ e S —mmAt Y ool manals i e ol d e omam
ciié supply system, inventory stocK, Iepall maie€rial, packaging 1or SsSaipment,
and transportation.
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306.3.1.1 Item Entry and Retention Cost. This cost is the sum of two cost
segments: item entry cost and item retention cést., 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, 1f an item is
discarded at failure, only the NSN covering that item would be necessary. If
the item is capable of being repaired, those 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 item

- il Lt 10 At

s are not considered to be unique NSNs

S atiF

4

ltem Entry Annual

and ételm . ltem ( Discount ) ( Number ol)
Retention | nry Retentien Factor New NSN
Cost
Cost Cost

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 stared 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 the 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 1-FA30.

30.3.1.2.2 Inventory Stock Cost Equation for the Discard Alternative.

Item Spares Annual System
laventary . . Cost
Sleck ) _ Quantity at a"™ . Stock Guantity at ( Olscound ) oer
- i th i 1
Cost Maintenance a™ Maintenance Factor lem
Level Level

where,
ftem Spares
Quantily at a™
Mainlenance
Level

= N, whese N Is smailest integer such thal
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Probabili '
robabilily N Target
Against M Prababilit
Sookowt | = > T ek 2 '

i Against
with N 1=0 Sinek Nud
\  Spares / I
where

Dait
v Required Days of Stock
» = | Demand
at 2™ Maintenance Level
Rate

and
Annual

System Stock Daily
ata™ = (Demand) ( 35 Days )

Maintenance Rate Per Year
Level

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 sStock. The maintenance
float 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 1s 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 float and used
to return the discrepant equipment to service. When the failed item is
repaired, it joins the float. When am item is subject to multiple level
repair a maintenance float at successively higher maintenance echelons may be
required 1f maintenance pipeline delays are excessive. These delays occur
when the RCT at the next higher maintenance echelon exceeds the RDS 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
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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, and/or (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 Equation for Single Level Repair Alternative.

Confidence Annual System
Iaventory Quantity Cost Stack Quantity Cost )
Discount
Stock = atam Per + al a* Per Factor
Cast Maintenance item Mainienance ftem
Level Level
where,
Conlidence
Quantity
at a™ = N, where ¥ is the smallest inteqer such that
Maintenance
Level
Probability Tarael
Against N U P :rg;_“
Stock-Out = 2 e = r: a. ”ly
with N oo gains
= \ Stock-Out /
Spares
ftem item BCM Repair Cycle lem Hem BCM Required Days
where x ( Daily \ 0 Rate at a® \ (Tlrna in Days al\ . Daily \ Rate at a™ of Stock at a*
r = -
Demand ' Mainlenance a™ Maintenance Demand Maintenance Mainlenance
\ Rate / L Level \ Level ' Rate \ Level Level
and
Ann
uat \ ltem [tem BCM
Svsiam Stack amm
Danv Rate at a" ( 365 Days
Ouantily af a*» . )
Demand Matnlenance Per Year
Maintenance
Rale Level
Level

and, 3 = an index uénoling the irst maintenance level in the aliernative
being evafuated.
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30.3.1.2.5 Inventorv Stock Cost Equation for the Multiple Level Repair

Alternative.

Inventory tunﬂd.cnce (:unlid'enu Cﬂnlid.ence ‘ Cost Annual Sys~tem Cost
Stock - Quantity at Quantity at Quantity at per | + Stock Quantity at Per ( Discount )
Cost a™ Maintenance b™ Mainlenance n' Maintenance {em ™ Maintenance tem Factor

Levef Level Level Levef
where,
Confidence
amn;:?;:?n:;“ = N, where N, is the smatlest integer such that
Level
Probabilily T
Agslnst o M Pro::::el:itr :
Stock-Out = _— g = i
. il Against
with N, i=0
Stock-Out
Spares
Hermn flem BCM \ Repair Cycie Item tHem BCM Required Days
where , = Daily 10 - Rate at a» ) Time in Days at Daily " Rale at a™ of Stock at a™
Demand Maintenance 3™ Maintenance Demand Maintenance Mainienance
Rale Level Level Rate Leve! Leve!
Confidence
Quaatty at = N, where N, is the smallesi inleger such that
b'* Maintenance
Levei
tha.hllll\' Target
Against & A Probabilily
Stock-Out = T g Against
with N, i=0 )
Stock-Out
Spares
ftem Item BCM Item BCM Regpair Cycle Requited Days
where a, = Daily Rate at a™ 1.0 — Rate at b Time in Days at _ of Slock at a™
Demand Maintenance Mainfenance b™ Maintenance Mainienance
Rate tevet Level Level Level
Item ftem BCM fltem BCM Aequired Days
Daily Rate at a™ Rale at p'» of Stock al
Demand Maintenance \Maimznance b Mainlenance
Rate Level Level Level
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Confidence
Quantity at
= N, where N, is the smallest integer such Lhat
n™ Maintenance " " . g
Leve!
Probahility
. N Targel
Agains! oY .
[ Probability
Stock-Qut = E e gmAA )
. il Against
with N, =0
Stock-0ut
Spares
Item ftem BCM ttem BCM ltem BCM Item BCM
where A, = Daily Aate at a® Rale at b™ Rate al {n—1)m 1.0 Rate at o™
"~ | demand Maintenance Maintenance | 7T} Maintenancs ’ WMaintenance §-
Rate Level Level Levet Level
Repair Cycle flequired Days Item ltem 8CM ltem BCM ltem BCM
Time in Days at of Slock at a™ + Daily Rale at a* Rate at b Rate at n™
4™ Maintenance Maintenance Demand Maintenance Maintenance | ~° ' | Maintenance
Levet Level Rate Level Level Level
and
Annual
Syslem Stack Item Item BCM tem BCM Item BCM
nvs:“ 1 Daily Rale at a™ Rate at b Rate at n' ( 365 Days
u 1 = PR
a. yain Demand Maintenznce . Maintenance Mainienance Per Year /
Maintenance
Rate Level Level Level
Level
and
b = an index denoting the second maintenance level.
n = an index dencling the highest maintenance fevel. )
n-1 = an index denoting the maintenance level immedialely preceding the

highest maintenance level.

NOTES: 1, For the purpose of this standard, integerization quantity
criteria for Annual System Stock, i.e., rounding to 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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30.3.1.2.6 Inventory Stock Cost for the Multiple Level Subitem Repair
Alternative. A slightly differentc 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 of more higher level maintenarice

echelons.

30.3.1.2.6.1 Consider the maintenance sequence of a repairable item
containing repairable subitems as diagrammed 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. .

Qrganizational Maintenance 4th Echelon Maintenance

g
3

jtem

Failed ltems Item BCM'd to 4th Echelon. :
‘Subitem :] : : ~ 4 Suvitem
Organizational Subitem Removals ‘| ath Echelon Subitem

¥y tiemovals for Repair

!

-Sent to 4th-Echeton for Repair \

é

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.

30.3.1.2.6.2 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.) When 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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Inventory Stock Cost Equation £

30.3.1.2.7

Repair Altermative,
Subitem Subitem Subitem
/ Subitem f . s \ / PR \ PP
Lvonligence Lonigence LOUERCE
Inventory i
Stock = Quantity ata® | + { Quantityatb® | + ... + { Quantity at n™
Maintenance Maintenance Maintenance
Cost
Level Levet Level

{ Annuai Subiiem

s Paxs L

( W

Per ) +
liem

System Stock ( Cost ) Biscount
Quantity at n™ Per ( )
R Faclor
Maintenance Item
Level
‘where.
' Subitem
{ Conlidence \ -
Buaniity at a® N.. where N_ is the smalflest integer such that
Maintenance
Level
. /Pf:ha.hlhtv\ i /  Target
gainsl L, Probabifily
Stock-Out = —_— M = )
with N, ! 1 Against
Stack-Out
Spares
) Subilem Subitem Repair
/ Failures \ BCM Rate Time in Days
where », = | Oetected at a™ at an ata™ +
\Mamtenance) amicnanc \Mainienance}
Level Level Level
e r f Nem \ ; hem / Subilem \ / Required \
Daily BCM Rale MTBE BCM Rate Days ol Stock
Demand at a"" S? ata® ata™
Rate Maintenance :'ﬂ;;:‘ Maintenance t4zintenance
Level Level Level
and,
/ Subitern \ Herm / ltem —| tem
Failures / naily \ BCM Hate /MTBF
Oetected ata™ | = pemand 1.0 - atam
Maintenance Aste Maintenance Suhnem
Level Levet MWF
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Subitem ‘ . .
Confidence ’
Quantity atb™ | = N,, where N, is the smallast integer such that
Maintenance
Levef
Probabilit
Auaiust' Ny ‘ - f - Tamel
A babili
Stock-Out = - eM > Pra a' ity
with N ] Against
y i=0 Stack-Qut
Spares
F Subitem Subitem Subitem Repair Cycle Required
Failures Failures . BCM Rate Time in Days Days of Stock
where &, = Sent Froma™to | + [ Detected at b 1.0 - at o E L I alam
b™ Maijntenance Maintenance Mainlerance "\ Maintenance Mainenance
| Level Level . . Leve| Level 7 Level
f
tem Item ltam Subitem
Dail BCM Rate MTBE BCM Rate i
+ 4 Dema:d 1.0 - ata™ -_ atam —
Rate Maintenance Subitem _\ maintenance
Level MTBF /.. Level *
\ .
tem Item Nem ltem
Dait BCM Rate BCM Rate MTBF
* | e 'd ata» 10-{  arem —
n .
Ha: Maintenance Maintenance Subitem
¢ ) Level Level , ) MT8F
Subitem Aequired '
BCM Rate Days of Stock
at g at o \
Maintenance Maintenance
Level Level
and,
Subitem : tem ltem Hem Subitem
Faitures ) BCM Rate MTSF BCM Rate
Daily 18
Sent Froma®to | = Demang 1.0 - al an _— ala™
b* Maintenance Rate Maintenance Subitem Malntenance
Level Level MIBF Level
Subitem Nem tem _ item ftem
Failures ) -f BCM fiate BCM Rate BF
Daily MT
Detected at = atam 1.0 al i+ —_—
) Demand . Subitem
b™ Mazintenance Maintenance Maintenance uhite
Rate MTBF
Level - Level Level
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Subitem
Confidence
Quantity at s | = N,, where N, is the smallest integer such that
Maintznance )
Level
babilit
Pr:g:::s: v N Target
5 M Probabiti
Stock0st | = > —— et Y
with N ~ il Against
. 1=0 Stock-Out
Spares
Subitem Subiterm Subitem Repair Cycle Required
Failures Sent Failures 8CM Rate Time in Days Days of Stock
where &, = Fram (n—1)>to Detected at 1.0 - at bt at p» at {n—1p
™ Maintenance ™ Maintenance Maintenznce Maintenance Maintenance
Levet Level Level Level Level
em
{tem . ftem ftem Subit
. BCM Rate MTBF BCM Rate
Daily
+ Qemand 10 - at a» — at a™
Aate Maintenance Subilem Mainienance
L Level MTBF Levet
t ] Subitem
tem Item liem tem
) BCM Rate BCM Rale MTSE 8CM Rate
Daity
Demang ata» 1.0- at b —_— at v L
n -
;alae Maintenance Mainfenance Subitem Mainlenance
Level Level MTBF Level
ltem Hem ftem item ltem
Item
Dail BCM RAate BCM Rate BCM Rale BLM Rate MTBF
' at a» at b at (n—1jm 1.0 - al ot -_
Demand . A . . Subitem
Maintenance Maintenance Maintenance Maintenance .
_Rate MTBF
Level Level Level . Level
Subitem Required
BCM Rate Days of Stock
al nt* at o™
Maintenance Maintenance
Levet Level
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Subitem Faitures ltem liem 8CM Hem Subitem
Sent From (=110 | _ Daily g | Paema® MTBF 8CM Aate at
n™ Malnlenance Demand ’ Maintenance Subitem "1 a™ Maintenance
Level Rate Leve! ) MTBF/ Level
Item Hem BCM Item BCM ftem Subitem
Daily Rate at a™ Rate at t™ MTEF BCM Rate at
y : 10 - . — o+
Demand Mamienam:g Maintenance Subitem b Maintenance

Rate Level Level "\ mree Level

EEAWEAY \ [y (e [ /:::::f:*ﬂ( \
\ s \°:::::"/ ) )\ | | \s:;::}

Level ‘

Aanual Subitem

Subitem Subitem Subitem . Subitem
System Stock .
Quantity at n® Daily BCM Rate at BCM Rate at . BCM Rate at ( 385 Days )
Demand a™ Maintenance b™ Maintenance | ~ " " | n™ Maintenance Per Year
Maintenance
Rate Level Level Level
Level
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 reéepair 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 altérnative because repair parts and/or supplies are
not required.

30.3.1.3.2 Repair Material Cost Equation for the Single Level Repair
Alternative.

! Anoyal Item BCM™
Hem Repair Cast Item Repair ,
) Number of Rate ai a™ i Discount
- Material = ) 10 - i Per Malerial .
ftem Maintenance Factor
Cost ) tem Cost Factar
Failures Level

30.3.1.3.3 Repair Material Cost Equation for the Multiﬁle Level Repair
Alternative.

Item Aepair tlen Repair Item Repair
( ltem Repair ) _ Material Cost at . Material Cost at . . Material Cosi at ( Discount )
Material Cost | a"™ Maintenance b Maintenance ot n™ Maintenance Factor
Leve! Level Level
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whese,

|tem Repait M
=m Repa \ Annual item 8C \-l / Cost \ / ltem Repair \

Malerial Cost at '!ul_ubil G: I- Raie at a™ P Material Cost
ka'-" Maintenance liem [ Mainlenante) k ¢ ) k o )

Item Fattor
Level Fa|lures Levet

/ Mem Repaic J Aemual N/ Rem BCM o l’ [ Uem BCM \-l

PN P Y 4 Haws Damaie LY
LIV S 114118 II: dll
Material Cost at Number of Rafe at att Rate at b ¥
) = ) 1.0 - ) Per Material
b*® Mainienance llem Maintenance Maintenznce
. Hem Cost Fattor
Level Failures Level Level
y [Py WY S s .. . r 8. .. FILAE L 4 B Orla o 4 e AARE o
IEm nepan Annuar IICII'I ouin neim pwin LB BN .
. v Cost ftem Repair
Material Cost at Number of Rate at a Rate at b Rate at o™ ) )
\ = . R ... 18 - . Per Material Cost
n'* Maintenance Item .1 Maintenance Maintenance Maintenance
i item Factor
Level Failures Level Levet Level

"This is a washoul rate when applied 10 2 single level repair alternative.

1ucurred in packaging and shipping inventory items between the maintenance
echelons for the purposes of supply or repair. These costs are functions of
the type of commodity item, its size and weight, and the cost of transporting
it.

30.3.1.4 Transportation Cost. Costs in this category cover the expenses

30.3.1.4.1 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.

ltem
/.A"mm \ / hem /Transaortaiinn (:nsl\ ________

( Transpariaiign ) = \iwrn&er Ui) Packag‘\c\q) - Fram suﬁnl‘f Point to { Distount )

Cost Item Factar
. Cost a™ Maintenance
Failures
Level

30.3.1.4.3 Transportation.Cost for the Single Level Repair Alternative. This
cost is the sum of two similar but unique cost factors. The first involves
the packaging cost and the round-trip cost of transporting a failed item
between the failure site and the maintenance echelon responsible for its
repair. In some cases the cost of transporting the item is negiigible because
the failure 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 achelon is authorized to discard the
item when it 1s beyond economical and/or practical repair.

30.3.1.4.4 Transportation Cost Equation for the Single Level Repair
Alternative.

Annual ltem {lem Transportation
Transportation Number of ) Cost, Faifure Site Coflacatian
= Packaging | + . (2
Cost Item to a™ Mainlenance Fattor
Cost
Failures Level
Annual Item BCM lem Itern Transportation
Humber o! Rate at a® Packagin + Cost, Supgly Point ( Oiscount )

Item Maintenance Cosgl ? {o 2" Maintenance Factor

Failures Level Level

nd

Callecation Facior = zero when maintenance {eveis are collocated and 1.0 when
maintenance levels are nof 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 peint 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. A
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.

30.3.1.4.6 Transportation Cost Equation for the Multiple Level Repair
Alternative.

Annual Iltern Transportalion

Item -
Transparlalion Number al . Cast, Faiture Site Collocation
) = Packaging | + R ¥ (
Cost lem Cost te a* Maintenance Faclor
Failures Lewel
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Annual ltem BCM tem ttem Transportation

Number of Rate at a® . Cosi, 2™ Maintenance Collacation
Packaging | + ()

Item Maintenance Cost Levet to b Faclor

Failures Level Maintenance Leve!

ltem
Number o Rate at a™ Rate at b™ : Cost, b™ Maintenance Collocation
) Packaging | + 2) )
item Maintenance Maintenance Cost Level 1o ni* Factor

Failures Level Level Maintenance Level

Rale at a* Rate at b Rate at n™»
Maintenance Maintenance | "1 Mainlenance
Level Levet Level

Number o
ftem
Failures

' (
Annual Item BCM ltem BCM Item Transportation
1
Annual ltem BCM Item BEM Itern BCM -
ty.

tem item Transpaortation Supal
) Cost, Supply Point p_p v Discount
Packaging | + . Paint
fo n'™™ Maintenance Factor
Cost Factor
Leve!

and

Supply Point Factor = zerp when item supply point and depot are the same
and one when ilem supply point is nof ke depol.

30.3.2 Support Cost. This cost category is composed of two cost elements:
' support equipment cost and support equipment support cost. The first cost
element accounts for the acquisition cost of the support equipment. The
second element covers the long-term expenses accrued in supporting and/or
maintaining support equipment during the life cycle of the prime equipment.

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 1is designed fox 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 repalr site because of the increase in maintenance
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activity generated by the new equipment. 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 cost of support equipment
as a separate cost element.

30.3.2,1,2 PSE and CSE Cost Allecation. 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 is adjusted with the discount factor.

30.3.2.1.3 Support Equipment Cost Eqpatioh for the Discard Alternative.

Number of i .
Support n i PSE ':,';‘E:’l“a: i PSE Cost
Equipment | = 2 Development | + PSE Allocation
Maintenance
Cost =1 Cast Unit Cost Factor
- Levet )
Number of i®
n Additicnal i™ Additional CSE Cost
£ > CSE at a™ ( CSE Unit ) (Arlo:alion)
=1 Malntenance Cost Factor

Level

30.3.2.1.4 Support Equipment Cost Equation for the Single Level Repair

Humber ol j*™
Suppart n - ™ PSE urmber ot | . PSE Cast
. PSE a1 at i™ PSE .
Equipment | = E Development | + ) ) Allocation
Maintenance Unit Cost
Cost i=1 Cost Faclor
- Level
Number of i™
ks Additignal ™ Agditional CSE Cost
« > 1 csearan ( CSE Unit ) (Allocation '
i=1 Maintenance Cost Factor _

Level
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30.3.2.1.5 - Support Equipment Cost Equation
Alternative.

Humber of i . L r §
Suppart i™ PSE PSE Cost PSE Cost
P PSE at 4t ' PSE 2t ™ '
Equipment | = S‘ DOevelopment | + | Allgtation | + K Atlocation
it Maintenance Mainlenance
Cost i=1 Cost Factor Factar
Level Level

Number of i
PSE Cost
. PSE at nts X im PSE
+ ...+ ) Allacation .
Maintenance Unit Cost
Factor
Level
Number of i Number of it
n Additional CSE Cost Addilional CSE Cost
+ 2 CSE at a™ Allucation) + CSE at ot Allncaliun)
i=1 Maintenance Factar Maintenance Faclar
Lt Levei / N Level ° /
Number of i™ -
. Additional { C3E Cost .
.. v Additional
+ ...t CSE af atn \ Aitocation ] CSE Unit
Mainienance Factor / \ }
Cost
Level

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 Equipment Support Cost Equation for the Discard

Alternative.

Humb im
- n umber of i PSE PSE Cost
{ Supporl Equipment ] _ Sw PSE at a™ Unit \ ( Allocaﬁnn\
v\ Suppori Cesi  / L Mainienance / \ cost / \ facter /
I\h Level :

e
o

Humber ol i
Additional / ™ Additignal \  / USE Costy | Eami ' ni N
arl Equipment v /7 Discoun

n
+ E CSE at a™ k CSE Untt } k Rllucalion) L “:g N .
i Mainlenance Coslt . Faclor vppar

actor ) l Factor J
Level

-
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30.3.2.2.2 Support Equipment Support Cost Equation for the Single Level
Repair Alternative.

; Number of i
' n ° / I™PSE\ / PSE Cost\

i H PSEata .} [ .
| (Sunnurl Equipmen )= 2 _ ' ala  ait 1 aflocation
Support Cost Maintenance
' Leves Cost Factor /.

Number of

n Addifional i™ Additional CSE Cost ) T
+ > | cseatan ( £SE Unit ) (Anucatiun') ( Suppart E""'pmem‘-) ( Oiscount )
j=1 | Mainlenance Cast Factar / | 'swmn_nﬂm Fctar
tevel - ' ’ i

30.3.2.2.3 Support Equ1pment Support Cost Eauation for the Multlple Level
Repair Alternative. . _

n
. Support Equipmem
( Support Cost 2

P I

Number of ™ Number of i»
PSE Cost PSE Cost
PSE at a™ . PSE at b'n )
Allotation | + Allecation
Mamtanam:a Maintenance - -

e ey

}.—.1 Level \ooratior S . \ Level AL L
Numtber of i*
1
. . PSE at p» i:ls:c::‘::n ( jm PSE )
T Maintenance Unit Cost
Fastor
Level
l—/ Rumber of ; ‘f Humﬁer of
/ CSE Cost \ / CSE Cost \

" : \
Additional . Kdditional
. g Al i Allgcation
> €SE at ( "m"'m) * €SE a1 0™ t oca )
I=1 Factor Factor

Maintenznce Level Mainiznance Level

Kumber of i

CSE Gost
. Additional Auo::::n Additional ( Suppor!{ Equipmenl) ( Discount )
) CSE at o \  Factor CSE Unit Suppart Factor Factar
Maiatenance Level Cos!
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30.3.3 Space Cost. The total space cost is the sum of c
inventory storage space cost, support equipment space cost, and repair work
space CoOSt. :

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 float, spares
quantities, and system stock on hand, It is assumed that on the average, one

haif 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. .

Hem Spares { fnoual /lnventory\  /  lnventory

m System Stock

| I . St {ora

aventory Quaniity 21 Quantity at orage Slorage 12 Months | { Discount

Starage = a™ Mainienance * Space in Space Cost Per Year Facts )
»
Space Cosl Cevel a™" Maintenance Cutric Feet Per Cubic Foot clor

Level Per liem Per Month
(@

30.3.3.1.2 . Inventory Storage Space Cost Equation for the Single Level

Repair Alternative.

Jtem / Annual \ Inventor
Inventory Maintenance \ [ Mtem Spares System Stock / Siﬂmg: \
( Storage ) = Fioat Quantily at + Quaznlity al Space in
) #* Maintenance a™ Maintenance :
Spare Cost Quantity at a' Level Cubic Feet
Mainlenance Level Level Per Hlem
L {2) .

Inventory
Storage Space .
12 Months Discount
Cost Per o )
P

\Cuhic Fuul/ Voreriear 7oA
Per Month
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30.3.3.1.3 Inventory Storage Space 'Cost Equation for the Mult_ple Level
Repair Alternative. :

—
: : 1 fem ltem Spares f fem - tem Spares / fem
inventory Malntenance m p Maintenance p Maintenance
L Quantity at Quantily at
Slorage = Fioaj + a™ Maintenance + Float + b Malntenance LT Float
Spate Cost Quantity at a™ Level Quantity at b™ Level Quantily at p™
Maintenance Level ‘. Maintenance Level Maintenance Level
L -
em Spares s ""“":' "/ loventory Inventory
ystem Slock Storage Slorage Space '
covanttyat | qusstity spmgin Cagst P:r ( 12 Months ) ( Discount )
t ne - Per Yea Factar
" M:':‘:IM ¢ n™ Mainienance Cubic Feet | . | Cubic Foot '
v .
‘ Level Per ltem./ -\ Per Month
2 -

30.3.3.2 Support Equipment Space Cost. This cost element accounts for the

cost of peculiax support equipment (PSE) and additional common support

equipment (CSE) floor space for discard and/or repair alternatives. PSE and

CSE cost allocation factors are applied to prorate the cost of support . 6 i

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. :

: i™ PSE Space '

Ll '3

) n Number of i pSE iost in Dohars PSE Cost
{ Support Equigment |\ _ | ~ PSE at 2™ Spacedn | | o . ;
Vo spaceCont )T &

D, wmlin
el uqualﬁ varun
\ Maintenance } \SQ""' F“'} Fool Per \ Faclor
Level Per PSE

-

Month

h th HE 1}
a H:r:::: . |I {1 Additionat : Ic;dds";ar CSE Cost
ana CSE Space in ) P o 12 Months Oigcqunt
= 2 CSE ata™ Costin Dollars Alleczlion ) )
) Square Feel Per Year Faclor
i=1 Maintenance Per CSE Per Square Foo! Faclor
Level Per Month
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30.3.3.2.2 Support Equipment Space Cost Equation for the Multiple Level
Repair Alternative,

" Number of i»
I- Humber of WL / b gn ) [ PSECos

n
{ Sugpert Equipment \ 'r\ PSE at a* Allocation PSE al p™ Aliocati
= geatiol + ocation
l Space Cost Z‘ Mainienance \ } Maintenance
I=1 .\ Factor Factar
Level Level ..
: i ate
/ Mumber of ™ \ , mpse  f"PSESE
PSE Cost . Cos! in Dollars
PSE at o™ i Space in
+ . Allocation . Per Sguare
Mainienance Square Feet
Factor Foot Per
Level Per PSE
Manth
Number of i™ Number of i
n v - CSE Cost - CSE Cast
Addilional ) Additionat K
> Allocation | + Aliocation
CSE af am CSE at g™
i=1 ! Factor . . Factor
Maintenance Level Maintenance Level
Humbes of it o Additional it* Additional
umber of i i itiona
. £SE Cost . CSE Space .
Additional . {SE Space in K 12 Months Niscount
Allocation Cost in Dotlars
CSE at o™ Square Feet Per Yeas Factor.
. Factor o Per Square Foot
\ Maintenance Level / \ Per{St /

Per Maonth

30.3.3.2.3 Support Equipment Space Cost Equation for the Single Level
Repair Alternative.
. i™ PSE Space
. Number ol i™™ i™ PSE .
Support Equipment n PSE a ah Spacs in Cost in Dollars ( PSE Cost\
s q, P = ? 2 P ,' Per Square Allocation
v Jpace Cost / L Maintenance Square Feet \
' =1 Level / \ Per PSE Fool Per Factor
Month
/ Number of i\ ™ Aggitional / i™ Additional \ 7
i iona 3
n Additional O CSE Spate CSE Cost .
CSE Space in ) ) 12 Months Discaunt
+ ? CSE at at Caslin Dollars Allgcation ( . ) ( )
o K Square Feet . Per Year Factor
i=1 Mainlznance Per Square Foot Factor - )
Per CSE =
Level Per Month
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30.3.3.3 Repair Work Space Cost. Repalr 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. '

Total Repair . Repair Wark Repair Work
Work Space Space Apportionment Space Cost
epair Work . i
( 2"“; Cusrt ) = in Square Feet ] faclorata» - - In Dallars ( 1: M:}mhs) ( Discount )
e at " Maintenance | '\ °  Maintenance Per Square Foot' "-, ear Factor
Level Level Per Month '
whete,
Repair Work ( Rumber of ltem Repairs )
) 1]
Space Apportionment | = ata Malnlenapce Level
Factor al a» . N
Maintenance 2 { Number of i Hem Repairs )
Level ( at 3™ Maintenace Level

i=1

30.3.3.3.1 Repair Work Space Cost Equation for‘the Multiple Level Repair

Alternative. S "
_ Total Repair Work Repair Work Repair Werk Repair Work
Regair Work Repair Work Space Appurtionment Space Cost Space in Space Appartioament
( Space Cost ) = Space in Square Feel Factor at a™ in Dollars + Square Feet Faclor af b™
al a™ Maintenance Maintenance Per Square Foot at b™ Maintenance Maintenance
Level Leves Per Manth Level Level
Aepair Work Total Repair Repair Wu:k - Repair Work
Space Cost In Work Spage in Apportipnment | | Space Costin
Oollars Per L 3 Square Feet at Factor at o™ Dollars Per
Square Fool n® Maintenance Maintenance Square Foot
Per Month Levet Level -Per Month
( 12 Months) ( Discount ) ' ,
Per Year Faclor :
where,
Repair Work ( r:u;lher 91 ltem Repairs ) Repair Wark ( Nur:h;r:;tham“f:ptae::! )
Space Apportionmert § = 2 Maintenance Level Space Appartionment } = atn ntena
Faclor at b™ n Fatlor at n™» n i Item Regai
- ,
Maintenance Z ( Rumber af i'™ Item Repairs Maintenance z ( Number of i™ Item Repairs )
at '™ Mainlenace Level at nt* Maintenance Level
Levet i=1 Level i=1
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30.3.4 Labor Cost. This category encompasses labor expenditures associated
with both discard and repair 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.

Number of Maintenance

“"’"\={Mm:alr:‘el::her, \ Iré { a::::luw-r:;:u \ {L::eis:lés\-l f Discount y
L cast / k Failures j [|=| \ Level MOS at 2™ / uhnrﬂm}J l Factor }

Mainterance Level

30.3.4.2 Labor Cost Eguation for the Single Level Repair Alternative.

) o / Ramber of Malﬂlenanna\

(i) |3 ) (o) | (e

05t acto
¢ Fallures Leve! MOS at 2™ Labor Rate : Factor
Maintenance Lavel

30.3.4.3 Labor Cost Equation for the Multiple Level Repair Alternative.

Number of Maintenance

1 Labor Annual Number n Man-Hours for it Skill Annuzl Number BCM Rate at
( Cast ) =4 of ltem ) 2 Repair, it Skilt ( Level MOS + of ltem at™ Maintenance
Failures i=1 Level MOS a1 a* Labor Rate Faitures Level
L %\ Maintenance Level /
\
—

Number of Maintenance
n Man-Hours for i™ Skill Anngal Number\ / BCM Rate at BCM Rate at

2 Repair, i™ Skifl Level MOS } +..0.0+ k of ltem ) ka"' Maimenance) b Mainienance)
I=1 Level MOS al Labar Rate Failures Levet Level

Maintenance Level »

oo 1)
fiumber of Mainienance
BCM Rate al n Man-Hours tor ™ Skitl .
) . Discount
..+ ! {n=1)™ Maintenance E Repair, i™ Skill Level MOS Factor )
Leves =1 Level MOS at a' Labor Rate

Mainienante Leve!
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A ' 30.3.5 Training Cost. This category includes the life cycle cost of training
‘ - personnel required to maintain the equipment and replacing previously tralned
personnel lost through attritiom.

30.3.5.1 Training' Cost Equation for the Discard Alternative.

Rumber of i™ Cost ot
Training - Sulls Levet Dlscard‘ Tralning Skill Level Discaunt
un
atn : {
( tost )“ 2 MOS at ™ St | Mtition ) ( Factor )
b=1 Maintenance Rate

= -\ Levet MOS
Leve) vel MOS

30.3.5.2 Training Cost Equation for the Single Level Repair Alternative.

Number of 1 Cost of
minm - Skill Level Aepair T:lnin SKiltLevei N piseount
“ > MOS at a» par fraing 1 +{ Attrition ( un )
Cost it Skils ' Fattor
i=1 Maintenante _ Rate .
Level MOS ’
Level .

30.3.5.3 Training Cost Equation for the Multiple Level‘Repair Alternative.

Number of i Number of i™ Cost of Repair
Ttamm 1 Skif) Levet Cost of Repair n Skill Leved : inin :m
o ° =151 wesatae Training i Skill) + 0| mosatee i sumg
{=1 | Maintenance Level MOS “I=1 | Maintenance -
Levzl MOS
Level Levef
Number of i
t
n Siil Level Hap:; sTr::mng Suilevel \ o
" ”
+2 MOS at n ™ skl 1+ Altrition ) ( Factor )
1=1 Malntenance Level MOS Rale
Level
30.3.6 Documentation Cost. This cost element covers the expenses associated
with PSE technical manuals. It assumes that the major factor affecting

rechnical documentation is its development cost, Production cost of technical
manuals is considered negligible. Documentatlon cost is allocated among those
equipment items which share the use of these manuals, Deocumentation

| development cost for CSE is a sunk cost. Additional CSE documentation costs

| are negligible. A common documentation cost equation is appiicable to both

| discard and repair maintenance alternatives
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30.3.6.1 Documentation Cost Egquation for the Discard and Reipair Alternatives.

|t» PSE
R n Technical PSE Cost
Dacumentation .
( Cost ) = Manzal Allocation
i=1 Development Factor
Cost
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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 ll 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 is sent 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 it 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 is 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 Altermative.

Total Lite

Cycle Level [tem Entry . Support Support
. nventory Transportation ; _
of Repair Cost | = | and Retention | + Stock Cost + Cost + | Equipment | + Equipment
tor the Discard Cost o s Cast Support Cost
Allernative

Inv,

entory Su?porl Lahgr Training Documentation

+ Storage + | Equipment | + + +

Cost Cast Cost
Space Cos! Space Cost

30.5.2 Total Life Cycle Cost for the Repair Alternative.

Tolal Life

Gyeie Level ltem Entry . . _' Support Support

R . Inventory Repair Transportalion N :

of Repair Cost | = | and Relention | + Stock Cost + Matesiat Cost + cost + | Equipment | + Equipment
tor the Regair | Cost ° aterial Los Cast Support Cost

\ Alternative /

law. r

entory Sulppn ; Repair Work Labor Training Documentation

+ Storage + | Equipment | + + + +

Space Cost Cost Cosi Cost
Space Cosl Space Cast

1
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Support Analysis (LS

Table IT nraovides a list of the data alsmaente
. Table 11 provides a list of the data element

R1 o
rm an LOR analysis. Also identified in the table is Logistic
A) compatibility and data element units and sources,

A
Lfg1
fo

30,7 LOR Computer Programs. Computer programs have been developed by the
Marine Corps for machine processing LOK data and performing LOR calculations,
These programs provide the capability, (a) to perform LOR analyses for any or
all of the 19 LOR alternatives and, (b) to find 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 I. LOR maintenance alternatives
- Repair
Alternative Discard Lowest Next Next Next
Number . , ] Repair ‘Higher Higher | Higher |, Washout
Level Repair Repair Repair Point
) Level Level Level ‘
1 o
2 3%
3 4>
4 p*
5 0 . 0
6 0 3 3
7 0 3 4 4
8 0 3 4 B D
9 0 3 D - D
10 0 4 4
11 0 4 D D
12 0 D b
13 3 3
14 3 4 4
15 3 4 D D
16 3 D D
17 4 - 4
18 4 D D
19 D D
*0 - Organizational Level, lst and 2nd Echelons Combined
3 - Intermediate Level, 3rd Echelon ’
4 - Intermediate Level, 4th Echelon
D - Depot, 5th Echelon
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Table II. Marine Corps LOR data elements.
Data LSA Units Data
D
Element ata Element Output Required Source
1 Number of Operating End Items Yes Number MC
2 NumBér of Operating Hours Per Yes Number MC
Ernd Item Per Year
3 Mean Time Between Failure 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
2 Number of Unique New NENsg Numbar Contractor
10 Cost Per Item Yes Dollars Contractor
11 Item\BCM Rate
Organizational Level Fraction Contractor
3rd Echelon Fraction - .Contractor
4th Echelon Fraction - Contractor
Depot Fraction -Contractor
12 RCT Yes
Organizational Level Days MC
3rd Echeleon Days MC
4th Echelon Days - MC
Depot Days MC
13 RDS
Organizational Level Days _MC
3rd Echelon Days MC
4th Echelon Days MC
Depat Days . MC
14 Target Probability Against Fraction MC
Stock-0ut
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Table II. Marine Corps:LOR data elements (Continued).

Data

LSA Units Data
Element Data Element OQutput 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 Point to 4th Echelon Dollars MC
Supply Point to Depot Dollars MC
18 Colocation Factor l or Q MC
19 ‘Supply Point.Factor 1l or Q. MC
20‘7 PSE Cdst'Ailocation Factor Fraction. Contractor
21" TCSE=Co§t Allocation F;ctor Fraction Contractor
h ' ) .
22 :lt PSE Development Cost Yes - Dellars Contractor
234 | -Number £ 1" PSE :

‘ _ Organizational Level Yes Number Contractor
3rd Echelon Yes Number Contractor
4th Echelon Yes Number . Contractor
Depot ' Yes Number " Contractor

23B Number qf ith CSE
Organizational Level Yes “Number Contractor
3rd Echelon Yes Number .Contractor
4th Echelon Yes Number Contractor
Depot Yes Number ~ Contractor
254 ith PSE Unit Cost Yes Dollars Contractor

208




Downloaded from http://www.everyspec.com

MIL-STD-1390C(NAVY)

TASK 301 {(Continued)

able IX. Marine Corps LOR data elements (Continued).

Data LSA Units Data
Element Data Element Output Required Source
24B ith 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
2B8A ith PSE Space Yes Square Feet | Contractor
28B ith CSE Space' Yes Square Feet | Contractor
294 ith PSE Space Cost Dollars Per | MC
Square Foot
Per Month
th
29B i~ 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 Number of MainEﬁnance Manhours
for Discard, i 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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TASK 301 (Continued)

Table II. Marine Corps LOR data elements (Continued).
Data : LSA Units Data
D .
Element ata Element Output Required Source
e
33 1" Skill Level MOS Labor Rate Dollars Per | MC
Hour
34 Number of M aigﬁenance Manhours
for Repair, 1~ Skill Level MOS
Organizational Level Yes Hours Contractor
3rd Echelon Yes Hours Contractor
4th Echelon Yes Hours Contractor
Depot Yes Hours Contractor
35 Number of i'® 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, ith Dollars . MC
Skill Level MOS
37 Skill Level Attrition Rate Fraction MC
=) o B PSOY  B o [P (U | FPRRY S th ™1 [V Tl
-~ WLOSL OF nep' 1L LId..LLl.LIlg’ .L LOl1Lars J YL
Skill Level MOS
39 ith PSE Technical Manual Dollars Contractor
Development Cost
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