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1. INTRODUCTION

1.1 'Purpose-

f

.  This document describes the tasks, responsibilities, and requirements for
implementing the Logistics Support Analysis (LSA) process to determine mainten-
ance resource and other Integrated lLogistics Support (ILS) requirements for
Navy ships and ship equipments. The procedures described in this manual ful-
fi11 the requirements of Department of Defense guidance (MIL-STD-1388) for
tailoring LSAs. The manual also incorporates procedures for using Reliability-
Centered Maintenance (RCM) concepts in the LSA to determine maintenance
requirements. :

1.1.1 Applicability

The concepts and procedures in this manual apply to logistic support
planning for ship acquisitions and for new systems and/or equipments to be
provided as Government Furnished Equipment (GFE) for current or future weapons
platforms. Chapter 2 of the Manual addresses tailoring procedures and other
requirements unique to ship acquisitions. Chapter 3 discusses LSA requirements
for system acguisitions. The remainder of the manual describes the LSA process
and except where indicated is applicable to both ship and weapon system support
planning. Moreover logistic planning for systems and equipments must consider
the missions of the ship platform and the relationship of the end item to the

functions of other ship systems with which it will interface.

1.2 Scope

The LSA procedures described herein cover the selec#ion of equipment for
analysis, the conduct of maintenance task analysis, and the general output
requirements. It also integrates into the procedure the ﬁreventive Maintenance
requirements {all acquistions) and Fitting-Out Manageme%t Information System
requirements (Ship Acquisitions) specified by the fo11owiﬁg documents:




0 Military Specification, MIL-P-24534 (Navy), Planned Maintenance
Subsystem; Development of Maintenance Requirement Cards, Mainte-
nance Index Pages and Associated Documentation

o Appendix F to Military Specification, MIL-P-24534 (Navy),
Reliability-Centered Maintenance Approach to Preventive
Maintenance |

) M111tary Standard, Fitting-Out Management Information System
MIL-STD-1626 (Ships)

1.3 Background

The LSA concept was developed to provide a systematic, analytic approach
to determining maintenance resource requirements for new weapon systems. Our-
ing the design phase of a new system, LSA is used to estimate life-cycle main-
tenance costs and other critical factors, such as the manpower requirements of
competing engineering approaches. Once an optimum design has been determined,

~the LSA process in concept can define all maintenance requirements (trained

manpower, technical data, spare parts, support and test equipment, etc.) that
must be procured and put in 'p1ace to support the weapon system when it is
deployed, = After deployment, LSA can be used to update and revise support
requirements.

Thus, LSA is a continuous, fterative maintenance planning process that
applies throughout the 1life-cycle of a weapon system. However, since the
analysis emphasis shifts at key points in the life-cycle, it is convenient to
divide the LSA process into three phases:

LSA I: Trade-off and Life Cycle analysis during the design
stage of an acquisition to ensure that technical -
designs can be supported to meet operational goals at
the lowest possible life-cycle cost. |
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LSA II: Maintenance Requirements Planning during full scale
development and production to identify the specific
logistic elements that will be required.

. LSA lII: Feedback analysis to evaluate the adequacy of logis-
tics support after the system is operational and -
improve or modify support as required.

This manual provides gquidelines for LSA II, Maintenance Requirements
Planning {MRP). The philosophy behind MRP is to concentrate analysis efforts
on new systems and to identify and prepare for all significant and probable
failures (not every conceivable failure) which might occur over a ship or
systems expected l1ife. Emphasis is placed on ensuring that those failures
which would affect safety or operations goals receive adequate attention during
the LSA process. The results of MRP form the basis of the Maintenance Plan
(MP) and Planned Maintenance Subsystem (PMS).

The analytic techniques used in LSA II are similar to, but supercede those
originally developed for Maintenance Engineering Analysis (MEA). They finclude

the following:

o Development of the hierarchical structure of the ship or weapon
- system to identify Functionally Significant Items (FSIs)[1]

o Failure Modes and Effects Analysis (FMEA);
o Level of Repair Analysis {LORA);

0 Preventive Maintenance (PM) Analysis;

[1] FSIs are systems, subsystems, equipments or assemblies that provide a

discrete function whose loss would have a significant impact on the
mission capability of the ship or weapon system or pose a threat to
operating safety. '
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o Corrective Maintenance (CM) Analysis;
o Inactive Equipment Maintenance ( IEM) Analysis; and
o Task analysis to identify logistic element requirements.

. This manual provides guidance on how each of these analyses are to be con-
ducted and the rigor and depth of analysis appropriate for different elements
of the ship or system. Although detailed engineering analyses may provide the
most compiete and accurate estimate of logistics requirements, they are time
consuming and expensive. Procedures are needed to ensure that the methods used
in conducting an LSA on a particular ship or system are related to the impor-
tance, complexity and stability (newness) of the system and that the overall
LSA process can be completed in time to have maintenance resources in place
when the ship or system is deployed.

These concerns are particularly critical when a weapon system is as com-
plex as a naﬁﬁt ship,‘consisting of hundreds of systems and equipments. Not
only is the potential cost of conducting complete detailed engineering analyses
on all of these elements very high, but initial Navy experience in applying the
LSA process to ships has shown that unless the analysis is carefully focused,
the analysis cannot be completed in time to support initial deployment. .

In the LSA II process described in this manual, analysis is first concen-
“trated in the system and subsystem level to identify those maintenance tasks
which are critical to safe and effective operation. Detailed engineering ana-
1ytic methods to determine corrective maintenance requirements are used only on
selected systems and equipments. By tailoring the LSA process in this manner,
the time and cost of the analysis is significantly reduced. .

1.4 NAVSEA Acquisition Programs

NAVSEA 1s responsibile for various types of acquisitions including total
ships, system/equipments, modernization, conversion and modification programs.
Each program has unique ILS requirements and most are interrelated, e.g.,
individual system/2quipment acquisitions become Government Furnished Equipment
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(""
' (GFE) in ship acquisitions; modernization conversion and modifications upgrade
the capabilities of prior ship and system programs.

Ship acquisition programs generally fall into one of three categories:
o The multiple buy program of only a few ships over an extended period
with very limited technical risk, e.g., A0-177

o The lead/follow ship program of a number of ships pTanned for pro-
~ duction with technical risks, but where the need, urgency, risk
and worth assessment indicates that follow ship production should
start prior to completion of the lead ship, e.g., FFG-7. This re-
sults in a decision to delay construction of follow ships approxi-
mately one to two years to take advantage of design developments
and establish the design baseline of the ship class prior to
construction for follow ships.

‘. o The prototype ship program where the need, urgency, risk and worth
' ' assessment indicates that a prototype ship be completed and tested
prior to initiating production of additional ships, e.g., PHM-1.

Systems/equipments may also be categorized into several grouping:

0 New Complex Systems (Developmental Programs) - combat systems and
propulsion systems where new technology is involved and the pro-
curement includes all phases of the acquisition process (Conceptu-
al, Validation, Full Scale Development and Production). When com-
plexity warrants, such systems may also include construction of
Land Based Test Sites. )

o Modified-Standard - the system/equipment is similar but not iden-
tical to hardware in Navy use. The acquisition involves design
changes required to meet product improvement goals or to interface

. with a new application.
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o Standard - the equipment is 1déntical to hardware in Navy use,
(1t is already supported with technical documentation, test equip-
ment, allowance parts lists, and has repair parts already posi-

"tioned in the supply system).

The maintenance requirements determination process for a ship must consid-
er both the constraints of the system/equipment acquisition process and the
ship design and construction schedule. Ship Systems and Combat Systems Project
Managers (PM} who are responsible for the development and implementation of

‘their own ILS programs also act as Participating Managers (PARMS) providing ILS

support to the Ship Acquisition Project Manager (SHAPM)}.  Examples of the
interrelationships of the ship acquisition and system acquisition can be seen
from Figure 1-1, a matrix of representative systems/equipments instalied in
examples of each ship category.

Figure 1-1
SHIP/SYSTEM RELATIONSHIPS
SHIP CATEGORY
SYSTEM/EQUIPMENT
CATEGORY MULTIPLE BUY LEAD/FOLLOW EROTIOTYPE
K (A0-177) (FFG-7) (PHM~1)
New Complex Automated Central MK 92 GFCS Gas Turbine
Control Consolas . Propulsion Sys
Modified-Standard | UNREP . AN/UYK 7 ;;::e:““““'
Equipment Computer (AFFF)
Standard Communications Various Electric MK 75 Gun
Equipment Motoers, .
Controllers,
Valves, ecc.

Each ship category is built using systems/equipments of all three types.
Systems categorized by each cell of the matrix provide a different set of- ILS
planning problems. For example, the impact of poor ILS planning for a new com-
plex system installed in a lead/follow shipbuilding program can be significant-
1y greater than the impact would be if the same system were installed in a pro-
totype program. Savings derived from an effective and efficient ILS program
far a lead/follow class of ships will be greater than that derived from a smal-
Yer multiple buy acquisition. ' '




1-7

1.5 Role of the ILS Manager

The ILS manager for the acquisition plays a key transition role after the
completion of the LSA-I process and during the development of LSA-II require-
~ mefits. He provides continuity to the LSA development since he was involved in
the early stages of the acquisition process when the basic logistics concepts
were developed, and he has managed the ILS effort through the sequence of
logistics planning steps required to move the program to the Detail Design/Con-
struction Phase for ships and Full Scale Development for major system acquisi-
tions. His efforts result in supportability inputs in the areas of:

o Reliability and Maintainabi1ity‘Requirements
o Technical Docdmentation ﬁequirements
- 0 Support and Test Equipment Concepts
0 Packagipg, Hand1ing and On-Site Storage Regquirements
o Facilities Requirgments

0 Personnel Requirements

o

Supply Support Concepts

Prior to the start of LSA-II, most of the LSA-type analyses were system
level support analyses which considered the trade-offs between the ship or sys- -
tems ocperational design characteristics and logistics support system design
considerations. The analysts dinvolved- in the LSA [ process considered broad
maintenance concepts and maintenance planning factors in defining functional
requirements and support system alternatives. They were logistics specialists
with additional training in the areas of simulation, modeling, economic analy-
sis and 1ife cycle costing. During LSA-I1I, the analysis shifts to ILS element
Nevel support analyses which identify the specific maintenance requirements.
This is a labor intensive effort requiring many analysts with different sets of
skills. They must be familiar with the operation and maintenance of the
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hardware being procured and capable of defining and evaluating individual main-
tenance tasks at the micro-level, i.e., numbers and kinds of parts and test
equipment required, drawings, technical manuals, manpower quantity and skills,
etc. Typically, the LSA-II analyst has either military or private sector
experience operating and maintaining mechanical, electrical, or electronic
equipment. For ship acquisitions each analyst will normally be involved in
analyses of systems/equipments within a single Functional group, e.g., Propul-
sion Plant, Electrical Plant, Command and Surveillance, etc.

_ There will be a relatively large number of LSA II analysts involved in a
single acquisition and the Navy ILS manager must ensure that the contractor's
LSA plan and schedule are clear as to how and when the LSAs are to be conducted
and what uses are to be made of the LSA II output. In scheduling LSAs, initial
analyses should be focused on those systems/equipments where the maintenance
concepts or planning factors are most subject to error. For example, if the
Preliminary Ship Manning Document (PSMD) estimate of workload for a critical
enlisted skill category appears in doubt, the ILS manager should ensure that
systems/equipments requiring that maintenance skill receive early analysis. If
the onboard requirements for a critical skill can be reduced by changing the
Level of Repair (LOR) for some equipments, he should ensure that the analyses
specifically investigate manpower requirements under alternative LOR strate-
gies, or require that LOR decisions will be constrained to always choose the
maintenance strategy that minimizes onboard manning for that critical rate. He
should then close the support loop by ensuring that the revised LOR decisions
are reflected in the supply documents, i.e., Provisioning Technical Documenta-
tion and Aliowance Parts Lists, and in crew training.

1.6 LSA II Plan

Under the direction of the Navy ILS manager, the hardware contractor will
be reguired to prepare a LSA plan. The plan should describe the specific
organization, methodology, and schedule for implementing the LSA process
described in this Manual. Included should be the following:
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T_’. o Procedures for fulfiliment of the requirements of the Provisioning
Requirements Statement (PRS).

o Procedures for fulfillment of the Technical Manual Contract Re-
quirements (TMCR),

o Listing (in CDRL format) of proposed deliverables to the Navy as a )
result of the LSA process. '

o Description and justification for any proposed changes to LSA pro-
cedures.

o A plan for maintaining the Logistic Support Analysis Record
(LSAR)[1] dincluding data -entry, data base upkeep, and report
generation,

o The procedure to be used in tracking the LSA process.

o The quality assurance program supporting the LSA process.

1.7 General Guidelines for Tailoring LSAs

DoD requires the use of Logistics Support Analyses in weapon system and
equipment acquisitions., LSAs are not an end in themselves. They are tools to
be selectively applied in helping meet the following ILS objectives:

o Cause support considerations to influence requirements and design:

o Define support requirements that are optimally related to the
design and to each other:

[1] The LSAR is the medium for recording and storing LSA data. Depending upon
the size of the acquisition, the LSAR may be recorded using Automatic Data
Processing {(ADP)} equipment or manual methods.
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0 Acquire the required support; and

0 Provide the required’ support during the operational phase at
minimum cost. '

MIL-STD-1388 allows the acquisition manager to tailor his LSA efforts to
the specific program characteristics and acquisition phase. Before developing
contract specifications for detail design (Ships) or full scale development

‘(major systems), the Project Manager should develop his strategy for tailoring

the LSA [l effort. The Project Manager's objéctive is to meet his ILS goals
within the time and cost constraints of the acgquisition program, LSA II
analyses should be limited to those tasks which will make a positive
contribution to the ILS program.

In developing the scope of LSA II, the Project Manager should review the
current status of his LSA program (LSA I), and his ILS plan. The objectives of
the review are to:

0 Identify the program requirements which dictate changes in conven-
tional legistic support methods, e.9., new maintenance strategies,
unusual fraining requirements, supply support innovations, etc.
and determine the system/equipments involved.

0 Identify systems/equipments that involve advances in technology
and high technical risk.

¢ Identify any standard/modified standard systems or equipments that
might be part of the planned acquisition and have a history of
poor performance/support or have a high maintenance burden, such
as those currently on the DART List. '

0 Determine the status of the LSAR developed during LSA I. Identify
those equipments/systems where Failure Modes and Effects Analyses
(FMEAs) have been completed. If a new contract is to be awarded,
the LSAR will become Government Furnished Information (GFI) for
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the next phase of the acquisition process. If a full LSA has already
been performed on equipment to be provided as GFE in a ship acquisi-
tion, obtain the LSAR for the equipment and limit the shipbuilders
ana1ysis to the ship/system interfaces for that equipment.

Depending upon the type of acquisition, this preliminary review may have
identified a small number of equipments requiring intensive LSA Il analysis or
may have simply confirmed that the entire ship or system requires some level of
additional LSA. '

The next step in the process should be to determine the analysis tasks
that are feasible and productive. The following procedure is recommended prior
to finalizing the LSA II Statement of Work in the contract specifications.

o Develop a plan for use for LSA II output. Identify potential use
during both Production and Deployment .(if any}. Limit the scope
of the LSA II to the requirements of the plan for use,

o Estimate the earliest date that various LSA II analyses can begin
and be completed. Compare these dates to established ILS mile-
stones. Eliminate or modify those analyses which cannot be com-
pleted in time to support applicable ILS events. Identify effec-
tive alternatives to the formal LSA process, e.g., as specified in
this manual, use conventional-provisioning procedures vice extrac-
ting parts data from the LSAR, if the LSAR cannot be available
when required.

o Do not add data requirements to the LSA Statement of Work simply
to fill voids in the LSAR. If for an equipment, provisioning is
to be done conventionally, do not require the full range of piece
part data to be added to the LSAR.
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0 Develop the Contract Data Requirements List/Data Item Descriptions
(CDRL/DID) recognizing that most of the data identified in the
MIL-STD-1388 procedures is duplicative of data specified in other
contract requirements, e.g., PTD, FOMIS, Technical Data, etc.
Eliminating part of the LSA requirement reduces contractor
analysis requirements not data requirements.l/

1.8 Overlap of Requirements

To be cost effective the LSA must integrate the determination of mainte-

nance support requirements with the other system engineering programs that are

part of the acquisition, When an LSA is invoked, unless specifically excluded,
the contractor, by reference, is required to conform to parts or all of the
following specifications, standards and directives:

Publication Number Title
DOD-4100.38M Department of Defense Provisioning and
| | _ Other Preprocurement Screening Manual
D0D-4100. 39M ' - Defense Integrated Data Systems (DIDS)
‘ Procedures Manual
DOD-5000.12M Data Elements and Data Codes Standard-
| jzation Program
D0OD-D-1000 : - Drawings, Engineering and Associated
' _ © Lists _
MIL-H-46855 Human Engineering Requirements for Mil-
itary Systems, Equipment and Facili-
ties

[1] By the same token, in evaluating contractor cost proposals, ensure that
the data collection costs do not appear in several line items. This may
indicate that the proposed LSA effort is not integrated into the contrac-
tor's systems engineering/logistic support organization or that the con-
tractor does not understand the purpose of and techniques for accomplish-
ing LSA.

L e



Publication Number

MIL-M-63001E

 MIt-STD-12

MIL-STD-100
MIL-STD-470.

MIL-STD-471
MIL-STD-482A
MIL-STD-680
MIL-STD-721.
MIL-STD-726
MIL-STD-785
MIL-STD-881

MIL-STD-882

MIL-STD-965

- MIL-STD-1367

MIL-STD-1388-1
MIL-STD-1390
MIL-STD-1517
MIL-STD-1519

1-13
Title

Manual Technical: Repair Parts and
Special Tools List

Abbreviations for Use on Drawings and
Technical-Type Publications
Engineering Drawing Practices

Maintainability Program Requirements
for Systems and Equipment

Maintainability Verification/Demon-
stration/Evaluation

Configuration Status Accounting Data
Elements and Related Features
Contractor Standardization Plans and
Management

Definitons of Effectiveness Terms for

Reliability, Maintainability, Human
Factors and Safety

Packaging Requirements Code
Reliability Programs for Systems and
Equipment, Development and Procedures

Work Breakdown Structures for Defense
Material [tems

System Safety Program for Systems and
Associated Subsystems and Equipment,
Requirements for

Parts Control Program

Packaging, Handling, Storage, and

“Transportability Program Requirements

for Systems and Equipment
Logistic Support Analysis
Level of Repair

Phased Provisioning

Test Requirements Document,
Preparation of
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Publicatiaon Number

MIL-STD-1552

MIL-STD-1561
MIL-5TD-1626 (Ships)

. MIL-STD-1629

MIL-HDBK-217
MIL-HOBK-472

MIL-HDBK-245A (Navy)
MIL-P-24534

NAVFAC P.72

NAVPERS 15839

NAVPERS 180680
OPNAVINST 4410.2
MCO 4400.120
H4-1

H6-1

M1-4

M1-6

Title

Uniform DOD Provisioning Technical
Documentation

Provisioning Procedures, Uniform DOD
Fitting-Out Management Information
System

Procedures for Performing a Failure
Mode, Effects and Criticality Analysis
Reliability Stress Analysis for
Electronic Equipment

Maintainability Prediction

Preparation of Statement of Work
Military Specification: Planned Mainte-
nance Subsystem; Development of Main-

tenance Requirements Cards, Mainte
nance Index Pages and Associated
Documentation

Category Codes for Real Property, Navy
Manual of Navy Officer Manpower and
Personnel Classifications

Manual of Navy Enlisted Manpower and
Personnel Classifications and
Occupational Standards

Joint Regulation Governing the Use and -
Application of Uniform Source Mainte-
nance and Recoverability Codes
Cataloging Handbook - Federal Supply
Code for Manufacturers, United States
and Canada - Name to Code

Cataloging Handbook - Federal Item

" Identification Guides for Supply
Cataloging ‘ '

Federal Manual for Supply Cataloging -
Operating Procedures

Federal Manual for Supply Cataloging -
Operating Forms
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Publication Number Title
M1-7 : Federal Manual for Supply Cataloging -
_ | o Chapter 7 Format, Content and
- o _ | : Preparation of the Federal Supply
Catalog Publications
ANSI-Y32-16 | References Designations for Electrical

~and Electronic Parts and Equipment

To demonstrate this potential overlap in analytical effort, Figure 1-2 was
developed using a set of typical contractor requirements for a ship acquisi-
tion. The MIL-STDs listed down the side of the matrix are usually invoked as
part of the systems engineering and individual logistic element requirements,
The LSA II requirements[1] 1isted across the top of the matrix use informatidn
or analyses identical to that specified by the cited MIL-STDs and other docu-
ments listed in the matrix., Maximum use should be made of the output of the
other programs and, where applicable, LSAR data should be traceable to the
system engineering or logistic element source.

Appendix B of the Navy/Marine.Corps Logistic Support Analysis Handbook
(DRAFT) contains ‘sample Statements of Work for LSA programs and provides an
index by logistics area (reliability, maintenance p]anning,'support equipment,
etc.) of DIDs for each logistic area where part or all of the data requirement
could be satisfied from the LSA data base. ILS managers should use this ap-
pendix to integrate their data requirements and minimize duplication and over-
Yap in the analysis effort. |

1.9 LSA II Overview (Ideal Process)

The ideal LSA Il is represented by the serial process of Figure 1-3. For
each end item the process would begin with the determination of the hardware
configuration (Phase 1). During phases 2 and 3 all logistic analyses would be

[1] The section numbers listed next to the LSA Il analysis procedure in the
matrix are the sections of this manual where the procedures are described,
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COCUMENT

Figure 1-2
PROCEDURES QVERLAP MATRIX

I/ ANALYSIS PROCECURES

MIL-5T0-470
Maintainability Program
fequirements

MIL-STD-471A

Maintainability Demonstpration

MIL-STO-8882A
System Safaty Program

MIL-STD-7858
Reliability Program
Requiraments

MIL-STD-965
Parts Control Program

MIL-5TD-1367
PHSAT

MIL-STD-1375 {NAVY)
Provisioning Requirememts

MIL-STD-13798
Contract Training Pragrams

MIL-5TD-13908
Lavel of Repair

MIL-8TD-1517
Phased ?revisioning

MIL-3TD-1552A
270

12.

MIL-STD-1567A

_Provisioning Procedur=s

13.

MIL-5TD-1626
FOMIS

1.

MIL-5TD-1629A
FMEA

18.

MIL-P-24534 {APPENDIX F)
PMS

MIL-HOEK-217C [APPENESEX A)
Reliability Stress Amzlvsis

17.

MIL-HOBK-472
Maintaimability Pradfction

L
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. performed and the results documented in a Logistic Support Analysis Record D
(LSAR). When the LSAR contains all required information, the following mainte-
nance planning requirements would be generated using the common LSA data base:

o Maintenance Plan (MP)

o Maintenance Index Pages/Maintenance Requirements Cards (MIPs/MRCs)
o Pfovisioning Technical Documentation (PTD)

o Consglidated Shipboard Allowance List (COSAL)

o General Purpose Electronic Test Equipment/Special Purpose Elec-
[
tronic Test Equipment List (GPETE/SPETRL)

o Ship Manpower Document (SMD)
. o Navy Training Plan (NTP) and Course Materials
o Publication Allowance Lists {PALs)} and Technical Manuals (TMs)

In order to perform this serial process, all of the logistic disciplines
within the contractor organization must provide the input and use the output of
a common LSAR in accordance with the LSA plan and schedule.

Experience has shown that this approach cannot be applied to ship acquisi-
tions, especially for Contractor Furnished Equipment (CFE) if the results of
the analysis are to be used to support the lead ship in a class. This approach
has, however, been used successfully in some systems acquisitions when the Full
Scale Development/Production schedules provide sufficient lead time to complete
the process and acquire the resources prior to system deployment. The serial
process should be used for NAVSEA systems acquisitions when the acquisition
manager has determined that sufficient lead time is available.
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- 1.10 LSA II Overview (Modified Process)

~ The modified LSA II Process has been developed'to allow the Project Man-
ager to initiate early requirements determination for those loaistics elements

~ which require the longest lead times. The Modified LSA II Process flowchart

(Figure 1-4) provides for concurrent development of Provisioning Technical Doc-
umentation and Technical Manuals. The modified process uses the results of the
LSA to validate the accuracy and c¢onsistency of PTD and Technical Manuals
rather than using a completed LSAR to develop these requirements. Feedback
from the LSAs is used to modify/improve provisioning, technical documentation,
manpower and training in those cases where the acquisition schedule reauires
that resource determination decisions be initiated prior to the completion of
the LSA. The analysis requirements and procedures of this manual are tailored
to the modified LSA II Process, but with the modifications indicated in the
body of the manual, the procedures can also be used to support the serial pro-
cess.

1.10.1 Limiting the Depth of Analysis

Tailoring of logistic support analyses has two dimensions, i.e., range
and depth. Procedures for limiting the range of systems and equipments to be
analyzed are discussed in Chapter 2 (Ship Acquisitions} and Chapter 3 (System
Acquisitions). The depth of the analysis is also limited, based upon critical-
ity of the system and the failure characteristics of most shipboard equipment.

_ A process in which logistics requirements are determined solely by
detailed analysis of all possible maintenance tasks is time consuming and not
always cost effective. Moreover, empirical studies of failure and maintenance
resource consumption have demonstrated that a reTative]y small percentage of
all the possible failure modes of a ship system or equipment are repetitive and
account for a high percentage of its total failure events (cumulative failure
rate). Maintenamce resource consumption has also been found to be highly cor-
related to this cumulative failure rate,

Typically, the historical relationship between the cumulative number of
failure modes ame the cumulative number of failure events and/or cumulative
resource consumption is of the following type:
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Cumulative . Cumulative % of
% of Failure Total Failures

Modes . (or Resource

Consumption)
- o - 20 ' - 80
' 30 e - 70
37 ' 80
50 90

70 | 95

This implies, for example, that if the maintenance planner ensure§ that
all necessary resources are in place to repair the top 50% (in frequency) of a
systems failure modes, these resources can be expected to support approximately
90% of the probable system failures. In order to constrain the time and cost
of the LSA and concentrate the analysis on the most important system failures,
corrective maintenance task identification and analysis is limited by the
Mission Essentiality Code (MEC) of the subsystem in the following manner:

MEC Depth (% of Failure Events)

5 and 4 _ 90%
Jand 2 75%
1 50%

This 1imitation is placed upon corrective maintenance task analysis in
“the LSA and does not change the required depth of coverage of the other con-
tract requirements, i.e., for Technical Manuals, corrective maintenance in-
structions will be provided for all repairable items in accordance with
MIL-M-15071 H (Navy) and Provisioning Parts Lists will include all replaceable
items within the equipment. Rules for the assignment of MECs are described in
Sectiond.6 of this manual.

_ The MEC approach to LSA is particularly applicable to ship maintenance
planning because of the ship's inherent maintenance capability and capacity.
Due to its size, complexity, and operating characteristics, a ship must have a
wide range of skills, tools, and test equipment, as well as specific parts and
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technical documentation, to repair the most probable failures, i.e., those
which undergo detailed planning. This concentration of maintenance resources
provides the ship with a high probability of successfully responding to un-
planned failure events, given the avaflability of applicable technical documen-
tation and repair parts., Ship intermediate and depot maintenance facilities
have an even broader range of inherent maintenance resources than a ship, pro-
viding them an even higher degree of flexibility in accomplishing unplanned
tasks. '

The MRP process takes advantage of these characteristics by focusing
the detailed maintenance planning on freguent or critical maintenance tasks,
and by assuming that routine or 1nfrequent'tasks can be accomplished without
detailed planning, as long as adequate technical documentation and spare parts
are available. Therefore, MRP is made up of the three elements shown in Figure
1-4;

o Provisioning: :
0 Maintenance Task Identification and Analysis (MTI&A); and
o Technical Manual Development.

These elements are not independent., As discussed in Chapter 7, key

data are exchanged between elements to ensure that the final maintenance plan
and resource requirements are fully integrated,

1.11 Use of a Mechanized LSAR

The forms and worksheets described in this manual were developed to guide
the analyst through the maintenance requirements determination process in a
systematic and efficient manner. If "the results of the analyses are to be
entered into the mechanized LSAR described in MILSTD-1388 and U.S. Navy/Marine
Corps Guide to Logistic Support Analysis (DRAFT}, Appendix C should be used to
aid in the transcription of the analysis results to the applicable data
sheets,
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1,12 Integration of LSA II and PMS Requirements

In order to minimize duplication of analysis effort, and reduce documen-
tation requirements, a number of the procedures and worksheets used for the LSA

- are identical to the PMS procedures and worksheets reauired by MIL-P-24534

(Navy), Appendix F, Reliability-Centered Maintenance Approach to Preventive
Maintenance. Common analysis procedures are documented on:

0 Master Systems and Subsystems Index (6PNAV 4790/114) |

o Functional Failure Analysis Worksheet (OPNAV 4790/116)

¢ Additional Functionally Significant Item Selection (OPNAV 4790/117)
o Functionally Significant Item Index (OPNAV 4790/118)

o Failure Modes and Effects Analysis Worksheet (OPNAV 4790/119)

o RCM Logic Tree Analysis Worksheet (OPNAV 4790/120)

o Safety Related Desian Chang; (OPNAV 4790/122)

o Servicing and Lubrication Analysis Worksheet (OPNAV 4790/121)

o Inactive Equipment Maintenance (IEM) Worksheet (LSA II Form)

o Task Requirements Worksheet (LSA II Form)
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2. PROCEDURES FOR TAILORING LSA II FOR SHIP ACQUISITIONS

2.1 Evolution of the Maintenance Concept

MIL-STD-1388 and NAVSEA INST 4105.1 require that the maintenance concept
for a new'ship acquisition first be addressed during the formulation of alter-
native configuration baselines. During the Conceptual Phase, the maintenance,
supply support, and manning concepts are incorporated into the Top Level Re-
quirement for the new ship class. During Contract Design, functional require-
ments are translated into ship specifications. When the maintenance concept is
a radical departure from previous approaches to ship maintenance, e.g., FFG-7,
the maintenance requirements can cause extraordinary design efforts during Con-
tract Design to emsure that the accessibility and equipment handling require-
ments for maintenance are integrated into the design.

By the start of Detail Design and initiation of LSA II, all of the broad
maintenance policy decisions should have been made. The LSA Il process is
concerned with translating these overall maintenance concepts into effective
maintenance plans for the hundreds of equipments to be installed in the ship.
Section 2.2 of the Manual contains specific guidelines for tailoring the LSA II
effort. Section 2.3 provides jnstructions for the development of the Ship
Block Diagram and Index which will be used to assign LSA Control Numbers
(LSACNs) and initiate FOMIS data records. |

2.2 System and Equipment Classification for Ship Acquisitions

For ship acquisitions, NAVMAT and NAVSEA policy states that Logistic Sup-
port Analyses will be conducted on: '

o All new systems installed in the ship, and

o Existing systems where the operating environment or maintenance
concept is significantly different, or observed system performance
{s characterized by low operational availability and/ok axcessive
maintenance burden.
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Classification is a two step process. First, each equipment in the system

‘under analysis is categorized into one of six types. Then, using a simple

assignment rule, the set of equipment classifications determines the system/
subsystem classification, and the level of Logistic Support Analysis to be
conducted on the system,

2.2.1 Equipment Categories

Equipment is currently identified as new, standard or modified standard.
The identification is made by the shipbuilder during the provisioning process
and is used to determine -the amount of Provisioning Technical Documentation
(PTD) required for the item., A second classification is required for HM&E
equipments, i.e., is the equipment simple or complex? This classification is
related to the decision on how the eguipment maintenance plan is to be devel-
oped. For relatively small unsophisticated equipments, e.g., valves, electric
motors, etc., the In-Service Engineering Agent (ISEA) has developed generic
maintenance plans for the equipment. The generic plan specifies the level of
repair, test equipment, and repair parts for the equipment. The maintenance
plan fis documented‘in a Lead Allowance Parts List (LAPL). If the equipment
under examination has been or will be provisioned using a LAPL it is classified
as "simple." A1l other equipments will be classified as complex. The results
of these two determinations is used to locate the proper cell in the equipment
classification matrix of Figure 2-1. The analyst determines the proper cell
for equipment in the system and assigns the Equipment Category Number (ECN) of
the cell to the equipment.

Figure 2-1
EQUIPMENT CATEGORY MATRIX
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. 2.2.2 System Categories

When an Equipment Category Number has been assigned to all equipments in
the system/subsystem under analysis, the system is classified using the follow-
ing simple rule:

o The System Category Number (Sé) is the lowest ECN assigned to
any component of the system, e.g., if the system contains an

equipment whose ECN is 1, S. is also 1.

2.2.3 Tailoring Logic

_ Having cateqgorized the system, the tailoring logic shown in Figure 2.2
is used to determine if corrective maintainance analysis is to be performed.

Figure 2-2
TAILORING LOGIC FOR SHIP SYSTEMS

1S MAINTENANCE
CONCEPT OR USE
DIFFERENT?

LSA 11

LSA I1 {at least the Mod)

PROBLEM Yes  poeusep

EQUIFMENT Lsa
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As stated pre#ious]y, if the maintenance concept or use of the system is
different from previous applications a corrective maintainance analysis will be
performed. For systems with new complex equipments (Sc = 1), (M analyses
will always be conducted, For systems containing modified complex equipments
(S = 2) the extent of analysis will depend upon the reasons for the modifi-
cations. If the purpose of the modification was reliability or availability
improvement, i.e., the earlier version of the equipment proved unsatisfactory
in Service use, the analysis should include the entire system. If the modifi-
cations were made to interface the equipment in the current ship design, and
the operational performance of the original equipment was satisfactory, the
analysis may be limited to the areas of modification.

For standard complex systems (Sc = 3), the LSA will be performed only
if the equipment/system has been identified during LSA I as a problem item. In
this case the analysis should be guided by what was uncovered during problem
identification and analysis. If, for example, the problem is limited to tech-
nical documentation, the LSA should focus on the quality and utility of the
revised documentation.

Results of the classification process are recorded on the LSA Data Col-
lection Worksheets (Figure 4-2) which are prepared for each system/subsystem to
be analyzed.

2.3 Ship Block Diaaram and Index (SBDI)

The Functional Block Diagrams (FBDs) with an LSACN assigned to each item
provide the configuration reference for the remainder of the LSA and will be
used to facilitate the review of each item in more detail. The FBDs and LSACNs
will be merged by the Contractor to torm a preliminary Ship Block Diagram and
Index (SBDI). Although corrective maintenance analysis will only be performed
on the system categories selected by the tailoring procedures of Section-2.2,
the SBOI will include all ship systems, since it is also an input to PMS and
FOMIS analyses. o
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The SBDI will have an introduction and two major parts:

o The introduction wi11 contain a brief description of the methods
and symbols used.

o Part I will contain separate Functional Block Diagrams for each of
the seven major functional groups. :

o Part Il will be an LSACN Index, 1isting all LSACNs in hierarchical
order, with item nomenclatures and quantities for each LSACN.

Figures 2-3 and 2-4 illustrate the two parts of the SBOI.

The preliminary version will be forwarded to the SHAPM for approval of
configuration and then will be submitted to Ships Parts Control Center (SPCC)
. to open records in the FOMIS Data Bank, MIL-5TD-1626 "FOMIS General Reguire-
. ments", NAVSEA TO753-AA-GYD-010 "FOMIS User Guide", and Appendix B of this

: manual should be used by those responsible for FOMIS submissions.

The preliminary version also will be used to make easier the examination
of an item's: '

o function(s), .
o criticality (to mission and safety), and
o need for detailed maintenance analysis.

When determined, this information will be documented in and complete the SBDI,

2.3.1 Construction of Functional Block Diagrams (FBDs) for Ship Acquisitions

Each identified element of the ship systém will have its functional and
hierarchical relationships to other elements illustrated by an FBO. Lower
levels of the hierarchy are said to be indentured (belonging) to the parent
. " equipment or system, resulting in the concept of indenture levels.
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. The highest indenture level (Level 0) is represented by a single block, )
indicating an entire ship. The ship's seven major functional groups comprise
the first indenture level:

~S O " M~ W N
LI ]

Hull Structure:
Propulsion Plant:

- Electrical Plant; _
Command and Surveillance;
Auxiliary:

Qutfit and Furnishings, General;

. _Armament.

gach Group is progressively divided into more specific functions. For

example:
Indenture Level Category Nomenclature
. | 1 Group Auxiliary )
2 Sub-group Ship Control Systems ’
3 System - Steering Control System
4 Sub-system Electro-hydraulic Steering

The first four indenture levels equate to the Ship Work Authorization
Boundary (SWAB) as described in NAVSEA 0900-LP-098-6010. The numbering system
outlined in Section 2.3.3 should be adequate for tracing functions to the
lowest equipment/component level.[1]

mn

ambiguous:

some ‘cases, the relationship between equipments/components may be

o They may be physically part of one system, yet be functionally”

part of another, or

[1] The SHAPM and contractor will decide jointly on the number of indenture )
levels required.
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. o They may be functionally part of several systems,

An example of the first case would be a remote sensor assembly, attached

to a diesel engine, which feeds information to a control console. The question

" arises whether the sensor assembly is part of the engine system or control
system. Since the Functional Block Diagram describes functional relationships,
the sensor assemblies should be included in the control system. '

An equipment/component will be shown in only one block diagram. Where
it is shared by two or more higher assemblies, it will be assigned to the one
with which it is used most frequently. If this criterion is not adeauate,
essentiality, location or other factors are considered.

2.3.2 Special Procedures for Functional Block Diaarams

Certain conventions will be used to facilitate the construction of FBDs.

. A basic functional block is shown below:
| LSACN | MEC |
| | |
| NOMENCLATURE. |
I - N
| Ty NOTES]

o LSACN ... An LSA Control Number (LSACN) will be assigned as ex-
plained in Section 2.3.3.

o MEC ... The Mission Essentiality Code (MEC) is a numeric indica-
tor of the importance of the FSI's function(s) as described in
Section 4.6.

o NOMENCLATURE ... A concise name of the item.

o QTY ... The Quantity of identical items within the system or

. subsystem.

A . 4 8ot A = oo+ < eh 1 <+ s
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o NOTES ... Notes, e.g., "#1," "#2," "*." will be used to call at-

tention to equipments/components that provide functions to more

~ than one higher level item. Details of each note will be pro-
vided on the FBD.

When construction of an FBD reaches the equipment level, the components/
assemblies/sub-assemblies of the equipment may be depicted as shown below:

| Lsacn EQUIP MEC ___
| EQUIPMENT | | EQUIP QTY

COMPONENT LSACNs NOMENCLATURE MEC qQry

I

l

l

l I |
. | | |

| | | |

| I l I

I

|

In cases where there are multiple, identical equipments below the 5th
indenture level {in the same system/subsystem) the equipment breakdown may be
shown once, Other branches of the system/subsystem will be appropriately
annotated to reference the LSACN having a detailed breakdown.

2.3.3 Assignment of LSA Control Numbers (LSACNs)

The FBD graphically displays the system hierarchy. It also facilitates
the assianment of LSA Control Numbers (LSACNs). The LSACN is an<§12g§j§§h§53££/)
code that uniquely identifies each item during the remaining steps of the LSA.
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For example, an LSACN for a system with 7 levels of indenture is made up
of the 4 digit SWAB Code and 2 characters for each lower indenture level of the
F8D:

SWAB Code O-=eem=ceccews-cccana=
5th Indenture Code 0----=ccecmereseca-
6th Indenture Code Q=-==---vewsewer-ccencas
7th Indenture Code 0----<seccmmme=ccvacaman —————

The SWAB Code will be assigned in accordance with NAVSEA 0900-LP-098-
6010. In the example of the Steering Control System, the SWAB Code for inden-
ture levels 1 through 4, i.e., down through the Electro-Hydraulic Steering
Subsystem is 5611, Accordingly, the LSACN for the Electro-Hydraulic Steering

 Sybsystem is 5611, (Trailing zeros are not used.)

The LSACN for an item at the 5th indenture level consists of the SWASB
Code plus 2 alpha-numeric characters -- from Ol through IZ, as necessary.[1]
Continuing the above example, the Port Hydraulic Pump Assembly indentured to
the Electro-Hydraulic Steering Subsystem could be assigned an LSACN of 561101.
The assignment process. continues down the FBD: an item at the 7th indenture
level would have a"ib character) LSACN, consisting of the 8 character LSACN of

§ e e

the next higher item and 2 additional alpha-numeric characters.

2.3.4 Distribution of the SBDI

In addition to the Acquisition Manager, all offices and commands in-
volved in the acgquisition and those performing or reviewing the LSA will re-
ceive copies of the preliminary and final SBDI. Any modification thereto will

[1] Alpha characters "0" ahd “1" will not be used.

"~
T
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be provided to recipients.
reference for conferences,
FOMIS.

This will ensure that all parties have a common
discussions, and additional data submissions to

).—
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3. PROCEDURES FOR SYSTEM/EQUIPMENT ACQUISITIONS

The procedures of this chapter are applicable to all NAVSEA system and
-equipment acquisitions which are not a part of a shipbuilding contract. NAVSEA
syétem/equ1pment acquisitions vary in complexity from major combat system pro-
curements to the acquisition of relatively simple HMXE equipments. The acqui-
sition process may consist of all development phases, i.e., Concept Explora-
tion, Demonstration and Validation, Full Scale Development and Production/
Deployment or may be limited to the purchase of "off the shelf" commercial
ftems for Naval use. In both ship and system acquisitions, no two programs are
exactly alike, but all require effective logistic support programs. The LSA II
process for maintenance requirements planning must be tailored to the size and
complexity of the acquisition and be accomplished in time to provide adequate
logistic support to the system at deployment.

3.1 Policy |

NAVMAT and NAVSEA policy states that Logistic Support Analyses will be
conducted on: '

o All new systems, and

o Existing systems where the. operating environment or maintenance
concept is significantly different, or observed system performance
i{s characterized by low operational availability and/or excessive
maintenance burden,

Excluded, therefore, from the requirements of this manual are new acquisi-
tions of "Navy Standard" equipment a]feady in the fleet which have a history of
acceptable fleet performance and adequate logistics support even if an LSA has
never been performed on the equipment. Also excluded are relatively simple
'HM&E equipments where the acquisition manager has determined that the conven-
tional support provided by a Lead Allowance Parts List (LAPL) is adequate for
the requirement. If, however, he determines that similar eguipment, in fleet
- use, has been a maintenance burden or has not received adequate logistic sup-
port, an LSA should be performed and a maintenance plan developed in accordance
_with the procedures of this manual. o
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3.2 System and Equipment Classification

In the previous chapter on ship acquisitions, equipments and systems were
categorized as new, modified or standard and further stratified as complex or
simple. For the purposes of system and equipment acquisitions, the following
classifications provide'a more suftable breakdown for the purposes of tailoring
the LSA process:

o Developmental - These are end items where the procurement involved
all stages of the weapon system acquisition process. NAVSEA Proj-
ect Managers were involved in the design and development of the
hardware, which will eventually Le provided as Government Furnish-
ed Equipment (GFE) to a ship or system installation.

o Product Improvement - A version of the end item is already in the
Navy inventory. Design and development is limited to specific de-
sign changes required to meet a different installation requirement
or to improve the operational performance of the item.

o Non-Developmental - The procurement involves the adaptation of
noff the shelf" commercially available hardware. No design or

development is required.

3.3 Tailoring Requirements for Developmental Items

Developmental items can provide opportunities for the 1mp1ementétion of a
serial LSA II program. Unlike ship acquisitions, the Full Scale Development
and Production time frames may provide sufficient time to determine all logis-
tic support requirements (including manpower, Provisioning and Technical Docu-
mentation) using the serial LSA process of MIL-STD 1388. In these cases the

Logistics Support Analysis Record (LSAR) becomes the single source of logistics

data and 1s used by all support elements in determining maintenance reguire-
ments. For developmental items the procedures of this manual are minimum re-
quirements, applicable in those cases where a serial LSA process is not feasi-
ble or cost effective.
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if .
Prior to developing an LSA II program, the acquisition manager should make

the following determinations:

1. Determine the LSA candidate list. Develop with the contractor an
LSA candidate 1list at the subsystem, equipment and component
level, Although the end item is developmental, it may contain
subsystems or components which are "standard" items and do not
require LSA Il analyses.

2. Investigate the prime contractors data processing capabilities.
If a mechanized LSAR is to be developed (or was initiated in LSA
I}, ensure maximum use of government furnished software and mech-
anically generated report capabilities,

3. Review LSA flow-down requirements. Depending upon the size of
the acquisition and the subcontractors involved, the prime con-
{_,. | tractor may either task the subcontractors with performing LSAs
on their components or require that the subcontractors provide
source data such as re1iab1]ity and maintainability inputs to the
prime contractors LSA team. This decision should be driven by
the capabilities of the subcontractors. If they do not have an
in-place LSA capability, it may be more cost effective for the
prime contractor to perform the entire LSA, obtaining the source
data from the subcontractors,

4, Determine the scope of analysis by repair level. If the mainte-
nance concept specifies that the contractor will be responsible
for depot level maintenance, requirements. planning may be re-
stricted to the organizational and intermediate levels.

5. Determine if the LSAR can be used effectively as the data base
for the development of applicable sections of Technical Manuals.
1f the corrective maintenance section of equipment manuals is to

. _ be produced using the LSAR, the task requirements worksheets de-
scribed in Chapter 6 of this manual must be expanded to include a
narrative of the procedural steps required to accomplish each (M
task,
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6. Integraté the LSA and Provisioning schedules to assure that the
LSAR for each equipment/component is completed to the parts Tevel
prior to the scheduled date for submission of PTD,

If it {s determined that the LSA-I1I process can be accomplished serially
and government furnished software will be used to establish the data base, ap-
plicable sections of the ILS specification in the Statement of Work should re-
flect this decision, e.g.: |

o Training - Specify that the number and qualifications of personnel
will be determined using the LSAR.

o Technical Manuals - State that the LSAR will provide the data base
for Technical Manuals.

0 Support Equipment - Specify that all support equipment require-
ments will be generated from and traceable to the LSA documenta-
tion,

o Provisioning - Specify that Government Furnished Software will be
used to generate PTD from the LSAR. '

Figure 3-1, reproduced from MIL-STD-1388A (Proposed), 1s a sample Data
Item Description (DID) which invokes the use of standard LSAR in the determina-
tion of logistic resource requirements. The tasks cited on the DID are docu-
mented in MIL-STD-1388A and are:

o Task 205 - Supportability and Supportability Design Obj=zctives
Goals and Thresholds, Constraints and Risks

o Task 301 - Functional Requiréments Identification
o Task 401 - Task Analysis

Tasks 205 and 301 will have been initiated during LSA I and completed

during LSA II. Task 401, is normally started during Full Scale Development and
completed during Production. ' '
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! . ‘ - Figure 3-1

SAMPLE DATA ITEM DESCRIPTION (DID)

2 IDENTIFICATION NASI.
DATA ITEM DESCRIPTION YTy T "
f. TITLK 3
Logistic Support Analysis Record {LSAR) Data DoD DI-S-7XXX
%. OEICRIPTION/ PURPOSE ' 5 s ABPROV AL OATE

This DID identifies deliverable support analysis . :
data pertaining to support and MP&T requirements iden- —semsrsreammy
tification and describes media for their delivery. REIPONMBILITY

These data identify support and MP&T regquirements in a |US Army/DARCOM !
correlated and integrated fashion and provide the basis[s coc neauinzo
for support system development activities and
subsequent procurement actions and decisions.

8. APPROVAL LIMITATION

T. APPLICATION/ INTERAKL ATIONSMI®

This DID replaces DI-S-6171A and identifies the
support analysis data which are used in the SR ERENCET (Mendatory 35 Cited
preparation of equipment publications; maintenance Mock 103

procedures, manpower and personnel requirements;
training requirements; tool, support, test, measurement,
and diagnostic equipment requirements; and other MIL-STD-1383A
Integrated Logistic Support (ILS) element documentationyMIL-STD-XXX
. These data result from performance of Task Numbers 205,

: 301, and 401 of MIL-STD-1388A.

HMESL NUMBER( D

19. PRAEFARATION INATRUCTIOMNS
10.1 LSAR data formats, data element definitions, output summary formats,
and procedures for recording and reporting LSAR data shall be in accordance
with MIL-STD-XXX. Data requirements shall be as specified on the LSAR Data
Selection Sheet.
10.2. LSAR data_s@ai] be delivered by one or a combination of the following
media, as specified by the requiring authority in the Contract Data Require-
ments List (CDRL}, DD Form 1423.

2. qud copy (original or reproduced copies).

b. ADP 80-column punch cards.

c. Magnetic tape/disc/drum.

d. Microcopy (microfiche/microfilm).

10.3 The following LSAR data, as described in MIL-STD-XXX, are deliverable
. data under this DID as specified by the requiring authority on DD Form 1423.

a. LSAR data sheets.

h._ 1 SAR output summarias.

D |58ﬂ11664 | ) raae 3 or 2 masus
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| Figure 3-1
SAMPLE DATA ITEM DESCRIPTION (con't)

DI-S-7XXX

c. LSAR data files.

d. LSAR data sheet updates in card image format.
10.4 Periodic data submissions shall be in accordance with 0D Form 1423
requirements. At the end of contract, or as otherwise specified on

DD Form 1423, the entire LSAR data shall be delivered to the requiring
authority or designated agent.

"~ Page 2 of 2 pages




3.4 Tailoring Requirements For Product Improvement Items

Requirements for Logistic Support Analyses for end items, which are modi-
fications of “standard" items, aré limited in scope to the components where re-
deSign is required. The LSA candidate list should consist of only those com-
ponents, Maintenance requirements planning for the remainder of the end item
should consist of a review of existing support resources and the development of
an integrated package using existing resources {documentation, repair parts,

_test equipment, etc.) where available, The LSA for redesigned elements of the

system should be tailored in accordance with the requirements of section 3.3.

3.5 Tailoring Requirements for Non-Developmental Items

LSA requirements for non-developmental items consist of the tasks required
to develop a maintenance plan and identify the logistics resources required to
support the plan. They include: ‘

o Review of available commercial manuals to ensure that they meet
the requirements of MIL-M-7298C. 7 '

o Evaluation of the adequacy of preventive and corrective maintenance
instructions provided with the equipment.

o Determination of the need for specialized training for the opera-
tion and meintenance of the item. '

o Acquisition of parts lists and sufficient technical data to iden-
tify and catalog repair parts. '

o Evaluation of established Lead Allowance Parts Lists (LAPL) to
determine if a generic maintenance plan provides adequate sup-
port.

If it {s determined that available documentation is insufficient or a
tailored maintenance plan is required, an LSA will be conducted in accordance
with the procedures described in this manual.
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3.6 Limiting The Depth of Analysis

The depth of analysts will be determined by the critality of the end item,
For all system and equipment acquisitions, a Mission Essentiality Code (MEC)
will be assigned in accordance with the procedures of section 4.6 [If the ac-
quisition is to satisfy multiple uses or is to be installed in both redundant
and nonredundant configurations on different ship classes, the depth of analy-
sis will be determined by the highest MEC installation planned for the system,
The actual MEC of the installation will be used however to determine provision-
ing requirements for items if MEC is to be used in the computation of allowance
quantities.

3.7 Equipment Block Diagram and Index (EBDI)

Functional Block Diagrams (FBD's) with an LSACN assigned to each item pro-
vide the configuration reference for the LSA and will be used to facilitate the
review of each item in more detail, The FBDs and LSACNs will be merged by the
contractor to form a preliminary Eguipment Block Diagram and Index (EBDI).

The EBDI will have an 1ntroductfon and two major parts:

0 The introduction will contain a brief description of the methods
and symbols used.

o Part I will contain the Functional Block Diagram for the system.

o Part Il will be an LSACN Index, listing all LSACN's in hierarchi-
cal order, listing all repairable items within the system, If
provisioning is to be performed using a mechanized LSAR, piece
parts will also be assigned LSACNs.

Figure 3-2 is a sample Functional Block Diagram with LSACN assignments.

3.7.1 Assignment of LSA Control Numbers

'The FBD graphically displays the system hierarchy. With proper assigh-
ment of LSACNs the hierarchal structure can be transformed to a machinable for-

mat and used to aggregate LSA data using government furnished software.




Figure 3-2
SAMPLE SYSTEM FUNCTIONAL BLOCK DIAGRAM
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If a mechanized LSAR is to be used, the following sections of US Navy/
Marine Corps Guide to Logistics Support Analysis, MIL-HDBK-XXX (Navy) should be
followed in assigning LSACNs (section numbering is from the handbook}.

3.7.2 Extract from MIL-HDBK-XXX

- The detailed LSACNs will be developed by the contractor. The LSACN is a
critical data element in the LSA process. Data records are indexed with it,
and reports and provisioning lists are produced using it; thus, extreme care
must be used in assigning the codes. The contractor must assure continuity and
compatibility of subcontractor- and vendor-prepared LSA data with the contrac-
tor's LSACN numbering system. '

The LSACN represents a hardware generation breakdown/disassembly se-
quence of system hardware, including support and test equipment, training
equipment, and installation (connecting) hardware. The LSACN consists of from
one tb eleven alphanumeric characters, with each character or group of charac-
ters representing an indenture level. The LSACN must uniquely identify the
item in relation to its next-higher assembly. The number must not contain
imbedded blanks, and unused spaces must be left blank. The LSACN is a key
© field utilized to input data into the LSAR data system and to extract reports
from the data system. The contractor must prepare a complete breakdown of the

system before assigning LSACNs.

In developing a LSACN numbering system, the contractor should first
structure the hardware tree (from top to bottom) to the lowest indenture level
(piece parts) before assigning any LSACNs or selecting any LSA candidate items.
Next, #e should reserve the number of LSACN digits required to identify all
items at each indenture level. Since the LSACN is an alphanumeric field, one
digit represents up to 34 possible unique items of the Next Higher Assembly
(NHA) (A-Z, 0-9 except for the alpha characters 0 and I); two digits uniquely
identifiy 1122 items to the NHA, etc. [t is important that no more than the
required number of digité be reserved for the LSACN at any indenture level.
However, it it is likely, or even possible, that a second (more than 34 items)
or third digit (more than 1122 items) will be required, they should be re-
served, provided that the total number of LSACN digits will not exceed 11.
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- Normally, at least two digits should be reserved at the lowest indenture
level for plece parts. In a relatively simple system, reserving two digits for
each indenture level will not cause any problems. However, in a major system
such as an aircraft, missile, or ship, using two digits at each level would
consume all 11 digits after the fifth hardware indenture level, which may be
one or two levels above the piece parts. The complexity of the system will
dictate the method used for assigning LSACNs. The classical method for assign-
ing LSA control numbers is described in detail below. '

Once the structure has been established, LSACNs can be assigned to each
ftem in the system. Care should be exercised in assigning LSACNs, since the
order in which they are assigned is the order which will be utilized in assign-
ing the Provisioning List Item Sequence Numbers (PLISN) and thus the order of a
parts list. For example, if it is a requirement that attaching hardware appear
on a provisioning parts list prior to the assembly, these items would have to
be assigned LSACNs which are lower in value than the one assigned to the
assembly. The above analysis should be conducted prior to assigning the
LSACNs. This advance planning avoids the possibility of having to resequence

later on.

3.7.3 Classical LSA Control Number Asgignment

This method dictates assignment of a unique LSACN to every application
of a part-numbered item in the system, including piece parts. The method en-
sures proper identification of an item in relation to its Next Higher Assembly
(NHA) and insures proper roll-up/summarization of data for all LSAR output re-
ports. Figure 3.1 is an example of the classical LSACN assignment method.
From a provisioning standpoint, use of the classical assignment method would
allow use of the LSA-60, Option 2 (i.é., automatic assignment of PLISN, NHA
PLISN, Same-Asg PLISN, and Indenture Code) discussed in section 4.3

If the identical item i{s used in more than one assembly (multiple appli-
cation), it will be assigned a different LSACN at the appropriate identure
level for each application. In those cases, it is possible to reduce the work-
load by using an optional computer program. The "C", "D", and "H" data sheets
would be input into the automated data system once for a specific application
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- of the item (LSACN), and the program will duplicate all records on the master
files for all other applications of the same item.

Each item of support material (e.g., support or test equipment) is
assigned a unique LSACN. These items will be uniquely identified by the con-
tractor at the unit level under the appropriate preassigned LSACN. Code
assignments will be reserved on contrctor request. Similarly, LSACNs will be
assigned on request for any installation { connecting) hardware and cables as
the need is identified.

Each item of support material (e.g., 'support or test equipment) is
assigned a unique LSACN. These items will be uniquely identified by the con-
tractor at the unit level under the appropriate preassigned LSACN. Code
assignments will be reserved on contractor request. Similarly, LSACNs will be
. assigned on request for aeny installation (connecting) hardware and cables as
the need is identified.




4-1

4, PRELIMINARY STEPS

In order to determine maintenance requirements in a logical and efficient |

manner the analyst must first identify the ship or system configuration: deter-
miﬁe the system boundaries; and collect sufficient information to conduct the
required analyses. Also inciuded in the preliminary tasks are the determina-
tion of how the LSA will be tailored, and a Functional Failure Analysis of the
Functionally Significant Items (FSIs)[1] within each system/subsystem.

4.1 Confiquration Identification

To undertake a systems level analysis of the end item the analyst first
develops the hierarchical structure which can be used to relate the functions
of the end item to the systems and equipments which provide each function,
Such a structure also provides a configuration baseline for the analysis and a
means of "surming up" total requirements.

~-4.1,1 Procedures for the Developmént of Hierarchical Structure

Each identified element will have its hierarchical relationships to
other elements denoted by a LSACN and will be graphically shown by a Functional
Block Diagram (FBD)}. Lower levels of the hierarchy are said to be identured
(belonging) to the parent equipment or system, resulting in the concept of
indenture levels.

Depending upon the size and complexity and type of end item the struc-
ture will contain some or all of the following elements as defined in various
MILSTD's: '

End Item. A final combination of end products, component parts and/or mate-
rials which is ready for its intended use, e.g. ship, tank, aircraft etc. This
is the highest level of the hierarchy.

[1] Functionally Significant Items (FSIs) are elements of the system whose

failure would have significant impact on the availability of a required
function. Additional discussion of FSI's is contained in Section 4.5.

e e raten W m
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System. A group of subsystems connected so as to operate together to accom-
plish a tactical function, e.g. Guided Missile System, Propulsion System etc.

Subszstem, A group of equipmeni connected so as to operate together to perform
one or more functions, e.g. lauching subsystems, boiler subsystem etc.

Set. A unit or units and necessary assemblies, subassemblies and basic parts
connected or associated together to perform an operational function or func-
tions. Typical examples are: search radar set, sound measuring set, radio
transmitting set,

Group. A collection of units, assemblies or subassemblies which is a subdivi-
sion of a set or system, but which is not capable of performing a complete
operational function. Typical examples are antenna group, indicator aroup.

Unit. A major building block for a set or system, consisting of a combination
of basic parts, subassemblies and assemblies packaged together as a physically
independent entity. Typical examples are radio receiver, radio transmitter,
electronic power supply, antenna.

Equipment.  Components and assemblies connected or associated to perform a
specific function.

Component. An assembly or combination of parts, subassemblies and assemblies
mounted together normally capable of independent operation in a variety of
situations. '

Assembiy. A number of parts or subassemblies or any combination thereof joined
together to perform a specific function and capable of disassembly., The dis-
tinction between assembly and subassembly is determined by the individua1
application,

Subassemb1z. Two or more parts which form a portion of an assembly or a com-
ponent replaceable as a whole but having a part or parts which are individually
replaceable. |
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Part. One piece of two or more pieces joined together which are not normally
subject to disassembly without destruction or impairment of designed use.

~ For brevity in the remainder of this manual all elements of the hierarchy
below the subsystem and above the part level will be described as equipments/
components unless otherwise indicated.

As discussed in Chapter 2 {Ships) and Chapter 3 (Systems) the contractor
should structure the hardware tree from top to bottom and assign an LSACN to
each element of the system above the piece part level, If the mechanized
Logistic Support Analysis Record (LSAR) is to be used, the LSACN is restricted
to 11 alphanumeric characters. Instructions for use of the mechanized LSAR,
recommended coding schemes, and record formats are contained in US Navy/Marine
Corps Guide to Logistics Support Analysis (DRAFT) MIL-HDBK-XXX {NAVY). In
addition if provisoning parts lists are to be generated from the LSAR the last
two digits must be reserved for identification of the piece parts within the
lowest level of the hierarchy. '

Since in some cases there may be more than one way to structure a system,
the contractor must obtain approval from the project manager on the content and
structure of the FBD before proceeding with the analysis.

For ship acquisitions the highest level represents the end item (ship) and
is not usually shown on the FBD, and levels 1-4 are structured in accordance
with the Ship Work Authorization Boundary (SWAB) as described in NAVSEA
0900-LP-098-G010. Section 2.3 contains detailed information on assigning
LSACNs for ship acquistions.

4,2 Partitioning for Maintenance Task Identification and Analysis

A criticial milestone in the LSA process is the determination of how the
Maintenance Task Identification (MTI) process is to be structured. The qoal is
to partition the application undergoing LSA into the minimum number of units
for which maintenance tasks can be effectively identified,

i re
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The basis for partitioning are the FBOs. The first step is to determine
the "first maintenance analysis level", i.e., the highest indenture level at
which requirements analysis can usefully be performed. For ship acquisitions
the highest levels, Ship Group, and Sub-group are usually too general to be
considered maintenance significant and are not specifically addressed through
engineering analysis. On the other hand, the next two levels, System and Sub-
system, are almost always functionally significant and by convention are
designated to underqo MTIZA.

The task of determining whether all the equipments/components within a
subsystem can be adequately considered by an MTI analysis at the subsystem
level or whether the subsystem should be further partitioned for analysis
purposes is a challenging one. There is no rigorous, simple procedure. The
analyst must review the block diagrams and first conduct Functional Failure
Analyses (FFA) at the system and subsystem levels to determine whether all sig-
nificant failure modes and related maintenance tasks can be identified at those
levels. Further breakdown is generally desirable when a subsystem:

o provides many different functions;

o -provides certain functions that are exceptionally critical to the
safe and effective operation of the system and ship;

o contains equipments that are shared with other systems,

If the analyst determines that further breakdown is desirable, a Function-
al Failure Analysis (FFA) is conducted below the sub-system level using the
Additional FSI Selection Worksheet both to identify the functions performed at
the level and to test the appropriatenéss of the selection. "Hybrid" solutions
are permitted, e.g., not all items at a Tower identure need be selected, Also,
in cases where there are candidate items which are identical in both form and
function, only one should be analyzed since it can act as a "reference" item,
with. the MTI results applied to the identical items.

Figure 4-1 shows a hypothetical system partitiohed for Functional Failure

Analysis.
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Figure 4-1

SAMPLE BREAKDOWN OF A SYSTEM FOR FFA ANALYSIS

SYSTEN Iiﬂ

xXX

SUBSYSTEM
X¥X1

EMUIPMENT
xxxil

|
|

EOUIPMENT
XXx111

suesystem | () susvs;m iFFA',
XX

xxxz

1 i
EQUIPMENT ENUIPHENT | EQUIPMENT | Eﬁﬁﬂ
xXx21 X311 | Xxx32 )

| —Q

EQUIPMENT EQUIPMENT | EQUIPMENT
xx2il XXX311__J AXX321

D Indicates FFA parformad.

(:) Indicates Note below.

NOTES: 1. No FFA required because subsystems XXXl and XXX2 are identical and

XXXI will act as “reference”.

2. The squipment-level FSI XXX32 will have to meet criteria tests in

FFA to be selected for separate MTI analysis. Also, note that
LX431 has not been selected to underge FFA. It will be analyzed
within the FrA of subsystem XXX3. :
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4.3 Acquistion and Review of Technical Data

The availability of required information and data will be the principal
constraint in scheduling and completing LSAs. The purpose of this step is to
acquire detailed technical information, drawings, etc. on the system/equipments
to be analyzed, as well as any available test or in service data. Valuable
insight can be obtained by reviewing the maintenance and operating histories of
identical or similar systems already in service in the fleet.

The follewing information applicable to the system/equipment being
analyzed are useful in the analysis: |

o Technical Data

-- Ships drawings;

-- Design specifications:

-- Assembly drawings;

-~ System schematics;

-- Operating and maintainance instructions for the item;
«~ Technical manuals for the item.

o Historical Data

-~ APLs and LAPLs for same or‘similar items;
-- Previous LSA;

-~ 3M data;

-~ CASREP summaries; .

-- OQperating instructions for similar items;
-- Technical manuals for similar items;

-- PMS documentation.

Often not all sources will be available for each item and the contractors
information requests to the government and other sources should reflect the
scope of the analysis to be conducted as determined by the System and Equipment
Classification Process {4.4). Also by integrating the PMS and FOMIS (for ship
acquisitions) with the LSA, the same data will serve multiple purposes.

g e
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Applicable data is to be recorded on the LSA Data Collection Worksheet
(Figure 4-2). A worksheet will be prepared for each repairable component of
the system/ subsystem identified jh the FBD. Detailed worksheet instructions
are contained in Appendix B. This worksheet will be a major audit tool of the

LSR Review Team.
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4.4 System and Equipment Classification for Ship Acquisitions

This step identifies which ship systems/subsystems will receive LSA-II

r-corrective-maintenance analysis. The classification procedure is outlined in

Chapter 2 and is also contained in the instructions for completing LSA Data
Collection Worksheets (Appendix B). | '

This classsification is not required for system/equipment acquisitions.
For system acquisitions all items on the approved'LSA candidate list which meet

 the criteria of Chapter 3 will receive LSA-I1 corrective maintenance analysis.
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4.5 Functional Failure Analysis (FFA)

Functional Failure Analysis (FFA) is the process used to define and de-
scribe the functions, system interfaces, and the functional failures of
Functionally Significant Items (FSIs). An FFA is required for every FSI
partitioned for separate analysis (i.e., every system/subsystem and all Tlower
level components identified on Additional FSI Selection Worksheets.) ' '

The FFA provides a baseline for detailed analysis of the maintenance
requirements of systems, subsystems, and equipments. The FFA is performed to
determine and document:

o The definition of the specific functions of the FSI.

o The definiton of the interfaces of the FSI with other branches of
the FBD.

o A1l functional failures of the FSI.

Proper performance of an FFA requires a clear understanding of the con-
cepts of function, system interface and functional failure:

o0 Functions. Simply defined, a function is something the FSI does,
in terms of its purpose in being., Functions are the "why" of an
FSI. Functions may be active or passive, visible or hidden.
*Active" functions require some form of measurable activity by the
FSI, such as the transmission of modulated electro-magnetic energy
(as in radio or radar transmissions) or the provision of motive
force to a propellor shaft., "Passive® functions are those which
require no measurable activity by the FSI (in fact, "activity"
generally characterizes the failure of a passive function). An
example of a passive function is the fluid-containing function of
a boiler feedwater system. Note that a leak {activity) would be a
failure of this function. ‘“visible" functions are those readily
apparent to the crew during normal ship's operations; "hidden"




functions are those which are not readily apparent. Examples of
the latter are self-protection features and emergency alarm
functions. In a combat ship, many systems are used infrequently;
their functions, then, may all be "hidden". In Functional Failure
Analysis, all functions of an FSI, active or passive, visible or

hidden, must be determined and documented.

System Interfaces. FSIs often receive inputs from other systems,
and provide outputs to other systems. -System interfaces are often
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critical functions of the FSI, yet are easily overlooked and may

vary widely among different configurations of the same basic FSI.
By convention, input interfaces to an FSI are assumed given
(present without failure) and are listed separately; output inter-

faces of an FS! are considered functions and are listed with other

functions of the FSI.

Functional Failures. A functional failure exists when an FSI
ceases to provide a required function. The definition of what
constitutes a failure is of prime importance. Whenever a failure
is defined by some level of‘performance, condition, or dimension,
the appropriate standards must be stated to provide the basis for
establishing whether a failure has occurred. Where applicable,
these definitions of failures are required to be stated in terms
of system parameters or performance standards. When defining

failures of functions provided by redundant FSIs, the failure

should be clearly defined as failure of all the redundant items,

As part of the FFA, the analyst indicates functions which are directly

related to the performance of primary ship missions or crew safety.

Any functional failures which would result in a safety hazard are flaaged.
The FFA Worksheet is shown in Figure 4-3. When analysis below the subsystem
level is required it is documented on the Additional FSI Selection Worksheet

(Figure 4-4).
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4.6 Determining the Mission Essentiality Code (MEC)

The "mission essentiality" of an FSI refers to its functional importance
to the mission(s) of the ship and the safety of the crew. The ship's primary
and secondary mission areas are specified in the Top Level Requirement and are
drawn from the CNO statement of Required Operational Capabilities of the ship.
MECs and their meaninags are displayed in Table 4-1.

MECs will be assigned to every FSI on the SBDI. To determine the appro-
priate MEC assianment, a top-down approach, along the SBOI branches, is used.
~ The Acquisition Manager will assist the Contractor in assigning MECs for Groups
and Sub-groups. A MEC is then assigned to each successive lower-level compon-
ent FSI based on the MEC of the FSI immediately above it and on its functional
importance to that next higher FSI. Generally, the MEC assigned to an FSI can
be no higher numerically than the MEC assigned to next higher-level FSI. Once
all FSIs have been assigned MECs an individual MEC at any level will relate the
functional importance of its FSI directly to the missions of the ship.

Two exception procedures are prqvided:

o Safety. If the functions or functional failures of an F3I are
found to have a direct, adverse impact on the safety of the crew
(i.e., pose a direct threat to 1ife and limb), MEC "5" will be
assigned to that FS! regardless of the numerical MEC values at
higher indenture levels. FSIs at indenture levels lower than the
coded "5" will themselves again be coded in relation to their
functional importance to the missions of the ship.

o - Redundancy. Some degree of redundancy may have been designed into
the system. This level of redundancy was created to provide a
Jevel of reliability to the system, based on the reliability of
the reduncant items in the system. When identifying redundancy it
should be noted that redundancy does not really exist unless the
function in question 1is completely available from alternate
'sources. Systems which can operate at only reduced capability or

capacity after failure of some items within the system do not
exhibit redundancy.
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If a pair, or set, of FSIs are found to be redundant, a MEC will
be determined as above, but the next lower MEC will be assigned to
each of the redundant FSIs.

4.5.1 Assigning Depth of Analysis

Once a MEC has been assigned to systems and subsystems, the depth of
analysis, i.e., the percentage of expected failure events to undergo detailed
planning, shall be assigned. This depth coding ensures that the analytic
effort is weighted toward systems which contribute to the missions or safety of
the'ship. The depth of analysis, as related to MEC, is:

MEC S DEPTH (% of Failure Events)
5 and 4 | : 90%
3 and 2 - 75%

1 _ 50%

MEC assignments are recorded on the LSA Data Collection Worksheets.
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MISSION
~ ESSENTIALITY
CODE (MEC)

TABLE 4-1
MISSION ESSENTIALITY CODES[1]

IMPACT ON MISSIONS AND SAFETY

Faiture of the FSI does not directly impact the ship's
ability to perform its primary missions, result in the
loss of a secondary mission area, or impact crew
safety.

Failure of the FSI results in only a minor degradation
of the ship's ability to perform its primary missions,
but may result in the loss of a secondary mission
area; there is no impact on safety.

Failure of the FSI results in a severe degradation in

ong or more primary mission areas, but does not impact

safety.

Failure of the FSI results in the loss of one or more
primary mission areas, but does not impact safety,.

Failure of the FSI results in a safety hazard to the
ship's crew or others, (A safety hazard is a condi-
tion which could result in direct physical harm to a
person. Fire-fighting systems, alarm systems, and
other emergenéy systems are MEC 5 type item.)

[1] MEC definitions and numerical codes are compatible with the MEC assign-
ments used by the supply system to determine stockage levels for wholesale
. ©and retail inventories.
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5. MAINTENANCE TASK IDENTIFICATION

The key to development of a successful maintenance plan for the applica-

‘tion undergoing LSA is careful Maintenance Task Identification and Analysis

(MTI&A). A complete MTI&A identifies the preventive, corrective, and servicing
maintenance tasks needed to maintain the application in -adequate material con-
dition and determines the resources {skill, manhours, parts, special tools and
equipment) needed to perform each maintenance task}., Figure 5-1 provides a
flow diagram of the process. '

This chapter covers the Maintenance Task Identification (MTI) portion of

" the process; resource determination is covered in the following chapter

{Chapter 6). Task identification consists of the following steps:

Failure Modes and Effects Analysis (FMEA) (5.1)

Failure Mode Selection for Corrective Maintenance Analysis (5.2)
Corrective Maintenance {CM) Task Identification (5.3) '
Planned Mafntenance {PM Task Identification (5.4)

Servicing and Lubrication Analysis (5.5)

Inactive Equipment-Maintenanée (IEM} Analysis (5.6)

o 0o o 0 O 0

The review of technical and usage data and the FMEA form the basis for
determining required maintenance tasks. RCM logic is used to identify what
preventive maintenance tasks would be worthwhile and effective. Corrective
maintenance tasks are developed for critical failure modes identified in the
FMEA, and level-of-repair analysis is conducted for all equipment/components.
The Servicing and Lubrication Analysis identifies routine consumable
replacement tasks, and the IEM Ana]ysis jdentifies tasks for protecting
equipment which will be inactive for an extended period.

An analysis §s conducted on each system/subsystem. A1l F3ls are included
in the analysis.
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5.1 Failure Modes and Effects Analysis

The purpose of the LSA FMEA to identify the specific conditions that are
the causes of functional failures. The FMEA identifies the failure modes,
whose impact requires.consideration in identifying the maintenance tasks to be
performed at each maintenance level. The identification of failure modes is
based on those functional failures identified by the FFA (Section 4.5).

‘ The FMEA must identify all the dominant fai]ure modes, which must be con-
sidered in the development of the preventive maintenance tasks using Reliabili-
ty Centered Maintenance. In addition, i¥ the system is to undergo corrective

maintenance task analysis, the FMEA must identify high frequency fatlure events

down to the level defined by the MEC of the system/subsystem, i.e., for MEC 1 -
50%; MEC 2 and 3 - 75%; MEC 4 and 5 - 90%.

The FMEA analysis tasks include:

o Listing of functions and functional failures identified in the
Functional Failure Analysis.

o Determination of failure modes (a "way an item may fail") for each
functional failure.

o Evaluation of the impact of each failure mode in terms of extent
to which the function is lost or of the potential safety hazard.
This is the "failure effect”.

To expedite the FMEA, the failure modes of each branch of the SBDI or EBDI
will be reviewed from the bottom up. Specifically, the analyst will identify
the lowest level where a functional failure analysis was performed. That FSI
will undergo the steps of the FMEA outlined above. Then, the next higher FSI
of the same branch will be reviewed for failure modes not defined at the lower
level. This process will continue to the highest level FSI requiring analysis,
where any failure modes not revealed previous]y,'i.e.,'those probably resulting
from the interfacing of the system's component items, will be analyzed.

Results of the FMEA'are recorded on an FMEA Worksheet (Figure 5-2). De-
tailed instructions for completing the worksheet are contained in Appendix B.
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5.2 Failure Mode Selection for Corrective Maintenance Analysis [1]

To this point in the process the analyst has been concerned with function-
al failures, i.e., the loss of a capability of a system that is a specific
requirement of the design, During FMEA the analyst identified the dominant
(highest frequency) failure modes, the specific conditions that are the most
likely causes of the functional failures. To minimize the effort however the
analysis was condutted at the highest level of the hierarachy at which the
function can be isolated.

In order to develop corrective maintenance tasks the functional failures
and their dominant failure modes must be identified to the specific equipment/
component of the system where the malfunction takes place. In addition, to
limit the depth of analysis in a consistent manner, all identififed failure
modes for the system or subsystem must be considered together while prioritiz-
ing and selecting the corrective maintenance tasks which will receive detailed
task analysis and maintenance planning.

If the analysis has been performed at the subsystem level the analyst
first, enters all equipment/components of the subsystem and their LSACNs on the
Corrective Maintenance Failure Mode Selection Worksheet (Fiaure 5-3). He then
relates the failure modes identified in the FMEA to the equipment or component
involved, Each failure mode must be isolated to a single component (no multi-
ple failure events) and should be described to the level of detail required to
develop a single maintenance task for each failure mode. Where more than one
FMEA was required to analyze the subsystem, all the failure modes for the sub-
system will be identified on the subsystem worksheet.

After the failure modes have been identified to the involved component the
analyst will add to the worksheet, the component population, reliability and
operational (usage factor) information from the applicable Data Collection
Worksheets,

i

[1] This task is performed for all systems meeting the tailoring requirements
of Chapter 2 (ship acquisitions) and Chapter 3 (system/equipment acquisi-
tion).
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!. " 5.3 Corrective Maintenance Task Identification
Corrective Maintenance (CM) Task Identification involves two analyses:

0 Leve1rof Repair. Each equipment/component of the FSI under anal-
ysi; is assigned a corrective maintenance concept (repair-in-place

or remove-and-replace) and a level of repair.

o Task Identification. A specific maintenance task is developed for
each failure mode selected.

5.3.1 Level of Repair

The Level of Repafr Analysis (LORA) {is recorded on the LORA Worksheet
(Figure 5-4), After listing the components of the subsystem, the analyst eval-
uates the most cost-effective method for restoring the function(s) provided by
each component, when failure occurs. Consideration must be given to Top Level
‘ Requirements, and the overall Maintenance Concept of the application undergoing
analysis, as well as the physical design of the component being analyzed. A
logic chart (Figure 5-5) is provided. to assist in the evaluation.

The analyst must also consider the Source, Maintenance, and Recoverabi-
1ity (SM&R) Code if one has previously been assigned to the item. Generally,
the maintenance concept identified by the existing SM&R code should not be
modified unless there are overriding 6perationa1 or economic advantages.

In cases where a remove-and-rep]ace repair concept is fecommended for
the component and it does not have a Navy assigned SM&R code, a preliminary

economic LORA must be conducted.

The preliminary economic LORA will consist of the following two steps:

o Use the NAVSEA Level III LORA model to determine if the component
should be initially managed as a consumable or a repairable.
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Figure 5-4
LEVEL OF REPAIR ANALYSIS WORKSHEET
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o For those components recommended for management as consumables
use the procedures of section VIII of the Level [11 Users Manual
to determine if the item is PTD worthy.

Detailed instructions for completing the LORA Worksheet are contained in
Appendix B.

§.3.2 (M Task Identifjcation

The Corrective Maintenance Task Worksheet (Figure 5-6) is used in this
analysfs, Each failure mode selected in the FMEA is recorded and related to
specific equipment failures. An appropriate corrective action is identified
based on the cause of the failure and the SM&R coding per fitem. Also, an es-
timate is made of how frequently the maintenance task will have to be per«
formed.

Detailed imstructions for the CM Task Worksheet are contained in Ap-

pendix B.

5.4 Planned Maintenance (PM) Task Identification

Planned maintenance tasks will be determined in accorance with MIL-P-
24534 using the Reliability-Centered Maintenance (RCM) concept. This approach
looks at system level failures and the impact of these failures, rather than
the traditional equipment oriented view, to identify applicable and effective
preventive maintenance task (see Table 5.1). RCM analysis will be conducted on
those dominant failure modes identified in the FMEA, Calibration and alignment

are considered preventive maintenance tasks and should be identific:i during the
" RCM analysis.

Although all Servicing and Lubrication (S&L) tasks could be determined
using RCM logic, a simpier procedure, described in Section 5.5, is adequate for
{dentifying routime S&L tasks. RCM analysis shall only consider special S&L
tasks that do not have an obvious benefit.

S
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Table 5-1

TASK APPLICABILITY AND EFFECTIVENESS CRITERIA

$Time-Directed

(RW)

(LL)

Scheduled Rework

Scheduled Life Limit

APPLICABILITY

~

Probability. of failure must
increase at an identifiable
age. A large proportion of
units must survive to that
age.

For safe-life items: Frobabil-
ity of failure below life limit
must be zero.

For economic-life items:
Praobability of failure must
increase at an identifiable
age. A large proportion of
units must survive o that
age.

EFFECTIVENESS

For critical failures: The task §
must reduce the risk of fail-
ure to an acceptable level.

For all other failures: The }
task must be cost-effective.

A safe-life limit must reduce
the risk of failure to an ac-
ceptable level.

An economic-iife limit must
be cost-effactive,

Condition-Directed
(CD)

Reduced failure resistance
for -a specific failure mode
must be detectable. Rate of
change in failure resistance
must be reasonably pre-
dictable. '

! ure to an acceptable lavel.
' For all other failures: The

Forcritical failures: The task
must reduce the risk of fail-

task must be cost-effective.

Failure Findihg
j=e)

duties.

Occurrence of functional | The task must increase
tailure must not be evident : availability of the affected
to the operating crew during ! function to an acceptable
performance of their normal | level.
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5.4.1 RCM Analysis

The key element in RCM analysis fis application of structured decision
logic in the form of a decision tree (Figure 5-7) consisting of a series of
YES/NO questions that serve to identify the applicable and effective preventive
maintenance tasks that should be performed. Functions whose failure would
result directly in a safety hazard to the crew requﬁre either an effective
preventive task or consideration of redesian of the item. Non-safety-related
functions whose failure would affect the operational capability of the ship
receive preventive maintenance if an effective, reasonable task can be found.
Non-safety and non-mission-related functions are assigned tasks only when the

" tasks result in substantial economic savings ({usually through avoidance of
catastrophic failure}. '

Either preventive or faflure finding tasks are also required to ensure
acceptable availability of off-line functions. Off-line functions are of two
kinds, hidden functions that protect against the impact of multiple failures,
and those which relate to military mission systems not used frequently enough
to provide confidence that they will be available when required.

The RCM Logic Tree Analysis Worksheet (Figure 5-8) records this process
and is explained in Appendix B.

5.4.2 Determination of Maintenance Interval

There are no practicable mathematical methods for selecting the "right"
interval for a preventive maintenance task. When there is a threat to safety,
and the associated failure is time-related, a conservative approach based on
past experience is required to ensure a very high level of effectiveness.

The periodicity of a task for‘a non-safety related failure mode requires
a careful evaluation of the impact of failure, the effectiveness of the task,
and the resources required to perform the task. Generally, failures which have
little impact on the ship's missions and which require signficant resources
should have tasks assigned as infrequently as possible. It should also be
remembered that in most maintenance tasks, a risk exists that failure will be
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induced through improper performance of the task. Thus, selection of any
-pefiodic tasks means that the anaIyst believes, after careful consideration of
the available information, that the user will be better off by performing the
task than by not performing it,

5.4.3 Safety-Related Design Change Request

A Safety-Ralated Design Change Regquest must be prepared for each safety-

 related functional failure for which no effective preventive maintenance task

exists. Such functional failures are identified during RCM Logic Tree
_Analysis. |

- For Ship acquisitions it js imperative that each recommendation be pre-
pared and_forwarded to the shipbuilder's LSA Coordinator as quickly as pos-
sible, since the ship design and ship construction schedule could be affected.

5.5 Servicing and'Lubrication Analysis

The LSA Servicing and Lubrication Analysis is a simple, commorn sense eval-
uation of existing requirements to establish performance of the specific task
at specific periodicities. The current periodicites are frequently based only
on manufacturer's recommendations and may be excessive. The goal is to deter-
mine the tasks that really have benefit and determine the periodicity at which
the benefits and resources to perform the tasks are optimized.

 The analysis begins with the listing of all current servicing and lubrica-
tion tasks on the Servicing and Lubrication Worksheet (Figure 5-9). The pri-
~mary suurces of these tasks will be relevant Maintenance Requirement Cards
(MRCs}) or technical manuals. Also included will be any servicing and lubrica-
tion tasks developed during RCM analysis. These tasks are then evaluated using
the following considerations: h

o Is the task and freguency appropriate, considering the specific
application and usage factor of the item?
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. o Is the location of the item such that the operating environment is
more or less severe than that assumed by the manufacturer?

o Can the recommended method be improved?
o Can an approved alternative material be used? When practical,
common periodicity and materials should be established so that

several items can be serviced or lubricated at once, and the num-
ber of different materials required can be minimized.

Step by step instructions for completing the LSA Servicing and Lubrication
Worksheet are contained in Appendix B. :

5.6 Inactive Equipment Maintenance Analysis

The purpose of Inactive Equipment Maintenance (IEM) analysis is: to

jdentify tasks which should be performed when a system/subsystem is to be

. temporarily inactivated for 30 days or longer. Four types of tasks may be
identified:

o Lay-up Maintenance Tasks - to prepare the system or subsystem for
the inactive period.

o Perfodic Maintenance Tasks - protective actions to be taken at in-
tervals during the inactive period.

o Start-Up Maintenance Tasks - to prepare the system or subsystem to
become operable.

o Operability Test - to ensure operability of the syétem or sub-
system at the end of the inactive period.

This information provides a basis .to generate new detailed task procedures
and material requirements or to identify the source of appropriate existing

. procedures for system Tevel MIPs.
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. , The analysis utilizes the IEM Worksheet (Figure 5-10). The qoal is to
determine the most cost effective tasks to protect equipment from degradation.
it is therefore important to consider those dominant system and subsystem fail-
ure modes that are a direct result of the environment during the inactive peri-

" 0d; The analyst must examine not only equipment internal workings, but also
external surfaces, attachments, connecting lines, piping and valves. The tasks
selected should be straightforward, such as:

Remove equipment and place in protected area.
Lubricate and cover exposed areas.

Remove fluids and seal intake ports.

Operate periodically in local control,
Remove from power source.

Rotate assemblies periodically.

Qo 0O o O o O

Before conducting the analysis, the analyst should review existing PMS,
technical manuals or manufacturer's maintenance data. Appendix B provides
detailed instructions for completing the Inactive Equipment Maintenance
‘Worksheet.
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6. MAINTENANCE TASK REQUIREMENTS DEFINITION

The purpose of the task definition process is to identify the logistic re-
source requirements (parts, materials, tools, test egquipment, manpower, and
ski11s) needed to perform the PM and CM tasks identified in Chapter 5. This
information forms the basis of the Maintenance Plan and PMS for the item
undergoing LSA and is used to verify that adequate logistic resources will be
acquired and positioned to support the jtem when it is deployed.

The definition process begins with generation of a Maintenance Task Index
(Section 6.1) which Tists maintenance tasks identified in the MTI process des-
cribed in Chapter 5. Each task listed on the index is then analyzed to
identify the specific resources required to accomplish it (Task Requirements
Definition, Section 6.2). In cases where an identified resource (excluding
spare parts) levies a substantial new requirement on the logistic support sys-
tem (such as a new NEC) which has not been sdentified during LSA-I1, a Special
Requirements Justification must be prepared (Section 6.3). Finally, a Task
Definition Form may be required for preventive maintenance and for servicing
and lubrication tasks to be performed at the organizational level (Task Defini-

tion Form, Section 6.4).

6.1 Maintenance Task Index

A Maintenance Task Index, similiar to that shown in Figure 6-1, shall be
prepared for each system/subsystem, The index shall segment the tasks

" jdentified for that system/subsystem both by level of application and by task
type; i.e., tasks which apply to the entire system/subsystem are listed first,
then lower level tasks through the equipment level, i.e., hierarchically, as in

the SBDI or EBDI LSACN Index.

Within each level, tasks should be listed in the following order:

Preventive Maintenance Tasks,
Servicing and Lubrication tasks.

1EM tasks.
Corrective Maintenance tasks.

o © o O
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. | The Maintenance Task Index may be computer generated when an automated
LSAR is used. Table 6-1 relates index data requirements to MTI worksheets.

6.2 Task Requirement Definition

A Task Requirements Worksheet (Figure 6-2) is prepared for each task
jdentified on the Maintenance Task Index. There are six major types of in-
formation which must be provided:

o Level of Maintenance, There are three questions concerning the
level of maintenance that should perform the task:

1. Could the ship's crew perform the task? The purpose of
this question is to identify whether the ship's crew has
the skills, materials, tools, and equipment to perform
the task. '

. 2. Should the task be performed in-place, in the ship shop or
off-ship. If the task is not to be performed in-place, the
LSA analyst must determine if removal routes have been
established which will accommodate the equipment.

3, What is the most appropriate level of maintenance? If the
task frequency and criticality 1{s such that the safety
and mission capability of the ship would be jeopardized
during an extended at-sea period, then the task must be
assigned to the organizational level. If the task fre-
quency or criticality permits performance by off-ship re-
sources, a decision must- be made on what level is most
appropriate. (Corrective Maintenance tasks are assigned
to the level indicated by the  equipment/component SM&R
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® | | TABLE 6-1 | )

SOURCE DATA FOR MAINTENANCE TASK INDEX

MAINTENANCE TASK.INDEX DATA ELEMENT RELATED WORKSHEET & BLOCKS

System/Subsysfem/Major Equipment
LCN ~ FMEA, Block 1
Nomenclature FMEA, Block 2

Applicable Equipment Component

LCN RCM, Block 1
S&L, Block 8
IEM, Block 8
CM, Block 4A

Nomenclature _ ' RCM, Block 2
sl Block 8
® IEM, Block 3 ;
o - ¢M, Block 4B o
.F
Tasks
Task Code RCM, Block 14 ‘

S&l., Block 8
IEM, Block 7
CM, Block 7

Description RCM, Block 14
S&l., Block 8 ]
- 1EM, Block 7 : ' !
CM, Block 7 i

Periodicity RCM, Block 15 !
S&L, Block 11 or 13 ;
IEM, Block 6 -
. *CM, Block 6

SMER ' LORA, Block 4 or 7

* must be convertedw
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coding, unless the specific task is beyond that level's capa-
bility.)[1]

¢ Skills ~- Manhours, The guestion: “Who must do this task and can

he/she do this task with ekisting skills and knowledge?" is an-
swered by the minimum number of persons required to perform this
task by rate and rating and the manhours for each. If a specific
NEC is required, it is added to the appropriate rate. The total
of all ratings manhours and the total elapsed time is also record-
ed,

0 Materials & Parts. Here is answered the gquestion: "What materi-
als, lubricants, or parts must be provided to accomplish this
- task?

o Special Tools. This answers the question: "What special tools are
‘needed?" (Special tools are hand or power tools not routinely pro-
vided in a ship's AEL}.

0o Test Fouipment. Answered is the question: "What mechanical, elec-

tronic, or electric test eguipment is used in performing the
task?" Also indicated is whether the test equipment is currently
used by the Navy.

Detailed instructions for completina the Task Requirements Worksheet are
contained in Appendix 8.

6.3 Special Requirements Justification

Each "special" requirement identified in the Task Requirements Definition
procass must be justified using a Special Requirements Justification HWorksheet
(Figure 6-3). Special requirements are defined as follows:

[1] For complex equipments an economic LORA should be conducted in accordance
with MIL-STD-1390 B (Navy) for all components of the equipment as part of
the task requirements analysis in order to finalize SM&R coding assign-

ments,
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Figure 6-2
TASK REQUIREMENTS WORKSHEET

1. LSACN 2, NGHENCLATURE 3. SHI? CLASS
EGliolorag Ro-l-a.m{ Hydraulie Pomrar Ui =~ .
4. TASK CODE 5. TASK DESCRIPTION §. PERIODICITY
CmM-5 Quarhiv Iy decharns! memvaf 3.5 L4
7. TASK SUMMARY (include Facilities Raquirements): 10, S¥ILLS
A . d " . D SDIC. a b r
ctomplish tass 2" ouars Kt Fac. N, R:#{Eé b Svee | du/m
v decon d jaen it h  MSTM o0 Gi=LPU™y .
1 EMy fony | To
1 | &m3 Jonay |10
) MMy 2002 _9.0
8, SHIP'S CREW 9. LOR
1. TOTAL M/H [12. <LaPSED
) ves 5 ~o Ce O Co TIME
. 2o [?.s—-
13. MATERIALS & PARTS
NUMBER QUANTITY u/M DESCRIPTION SPECIAL
LY IS TFY I Ja hydravlu 38ty
Y§513~%3 | B7C H T le shattr lun\ruua
SN £950 s~ (N8 | St~ fyachre aedr sa b
14, SPECIAL TCOLS 15. TEST SQUIBMENT
SPECIAL | SCAT/ICENT NO. JESCRIPTION SPECIAL
NUMBER DESCRIPTION - ? 500
- HO30/4522-6T3003 Syachne X

s!gnll Geavraten

16. PREPARED 3Y:

17. REVIEWED 8Y: |18. APPROVED 3Y: |[l9.

REVISION }Z0. SERIAL N0.

..\-!-14
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0 Facilities. Any structure, industrial equipment, or services
(such as sand-blasting) which are generally not available at the
maintenance level at which the task is to be performed. Special
facilities already identified and approved in the Maintenance Con-
cept for the item undergoing LSA do not need to be justified.

o Materials. Spécial materials are defined as lubricants, piping,
gasket material, etc., not currently available through the Navy
supply system. ‘ : :

o Skills. Special skills are defin2d as a requirement for a new NEC
that has not previously been identified in the Navy Training Plan
(NTP) for the end item undergoing LSA. During LSA II it is more
likely that the analysts will identify changes required to exist-
ing curricula rather than an entirely new NEC. '

o Tools, Special tools are any hand or power tools which are rnot
currently carried by the Navy supply system and/or have a unit
cost over $500.

o Test Equipment. Special electric or electronic test equipment or
accessories are those not listed in NAVSEA ST@@@-AA-1DX-@1@/PEETE.
Special mechancial test equipment is defined as not being avail-
able through the Navy system and/or having a unit cost over $500,

Justification includes a detailed description of the special requirement
and an explanation of why it is needed in lieu of existing Navy support re-

~sources. Physical descriptive data should also be provided for tools, materi-

als, and test equipment. Detailed instructions are provided in Appendix B,

6.4 Task Definition Form

A Task Definition Form must be prepared for all organizational level pre-

‘ventive maintenance and for sarvicing and lubrication tasks for which there are

no applicable, current Maintenance Requirement Cards (MRCs). Timing of pre-
paration of the form will be established in conjunction with NAVSEA 05L for
each LSA program. '
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. |  Figure 6-3 ' )

SPECIAL TASK REQUIREMENTS JUSTIFICATION WORKSHEET

A. REQUIREMENTS TYPE:
O racteimies X rest equrs.

C] skitLs/nee [T Toous

DMATERIALS :

.|

1. LSACN 2. NCMENCLATURE - ] 2. SHIP cLASS |

: Pert Ralary Hydrawlie,
Soliel010) Poxan Uit

3. SPECLAL AREQUIREMENT OQESCRIPTION AND FUNCTICN 5. Tasg
SYﬂQhFO 5‘!5”4,! G-.uu-d...(ssc.) HS13~ETI-~00a3: 556 13 Caces
Sel¥ progrenmad 4o fsﬂdaaty tagi e Tyrichpro recraves 1a thg am -\

‘d’“tr\.‘; u,.l,,.,l“, Povar vant For speed aud vlc-cura.gy nopeiponre to
(stmvlode {) Aedo wheat 1mptss Luput Yowert 120 v, Dphire 400 avelg
f&su!.\.hi. F‘.__,II Jer T cye’e enmnjurag Fyarhre recituven gparctien
widhiar 2 2% of desrga sad and paritrens dezvracy ot 2.5°,
. §., EXPLANATION AND JUSTIFTCATION
. Test+ perast t dnd puild-in eyt Circuitry of sy achn, »"

receiver are  owly compitinte with HTTL-ETI-c003

5§86

3L0CKS 7-11 APPLICABLE TQ TEST EQUIPMENT, TOOLS, AND MATERIALS ONLY

7. QUANTITY a. ut 9. UNIT COST 10. %é}_«%Nsxcus (L/W/H) 11, WEIGHT (L8S)
!
! Ea ¥ 33,000 1.4/!.4/1.4 47,0

12. PREPARED 3Y: 13. REVIEWED 8Y:{14, APPROVED 8Y: |15. REVISION j15. 3ERIAL NUMBER

@ )
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Most of the information needed is generated through the analyses described
previously {see Table 6-1). However, the following additional requirements
analysis is required:

o Task Description. In some cases it may be desirable to combine
two or more tasks on one form, if they are closely and:sequential-
1y related.

o Warnings and Cautjons. Warnings and cautions which should be

._observed in performing the task will be determined. A warning

applies to a potential danger to perscnnel; a caution applies to
potential damage to equipment. '

o Procedure., A step-by-step description of how the task is to be
performed is required.

Detailed instructions fbr the Task Definition Form preparation are con-
tained in MiL-P-24534 (Navy).
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7. COMPLETION OF THE MRP PROCESS

Once analysis is completed, the Analyst must consolidate output products
prior to submitting ILS documentation to the Navy. This chapter describes some
of the output products and other uses of the analysis. '

7.1 Standardization of Requirements

Task requirements determination included the identification of tools,
materials, manpower, skills and test eguipments needed to perform each task.

The analyst, concerned only with the task at hand, may specify items which,

with sliaht modifications, could be shared among a much larger family of tasks.

For example, two egquipments in a ship compartment may reaquire voltage
measurements of 1-10 volts and 100-150 volts, respectively. Two different
Multimeters may have been specified in the task analysis. However, a single
meter of appropriate tolerance could be used to meet both requirements.

The Contractor should review and standardize requirements in the following

areas:

o Servicing and Lubrication, Review all servicing and lubrication
requirements and consolidate the lubricant and consumable require-
ments. Standard Navy items shall be used whenever possible.

o Support and Test Equipment. Review all requirements for support
and test equipment and consolidate requirements whenever possible.
Standard Navy test equipment -hall be used whenever possible.

7.2 Maintenance Plan

The Maintenance Plan for systems undergoing LSA is one of the major out-
puts of the MRP process and will be used by the ship, Type Commander, and PERA
(Planning and Engineering for Repairs and Alterations). The Maintenance Plan
summarizes the overall maintenance concept for the application underaoing LSA
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. and shows how the maintenance concept will be carried out. It lists the main-
tenance tasks identified in the MRP process, the levels of maintenance at which
they are to be performed, and the resources required to perform them,
A typical plan will contain the following sections:
o Introduction, including maintenance concept;

o Functional Block Diagrams and LSACN Index:

o Listing of PM and S&L tasks by level, periodicity, and workcenter
or SWBS;

o Listing of IEM tasks by level, periodicity, and workcenter or
SWBS;

o Listing of CM tasks by level and workcenter or SWBS;
o Listing of all tasks by LSACN;

o Listing of resource requirements by task code.

7.3 Planned Maintenance Subsystem

After the proposed organizational level PM tasks have been approved by the

LSA Review Team, the Contractor shall prepare Maintenance Index Pages (MIPs).

Specific gquidance shoqu be provided concerning the LSACN level at which Task
Definition Forms (section 6.4) shall ze assembled into MIPs.

7.3.1 Submission of PMS

Each completed set of MIPs and TDFs covering a system shall be submitted
to the Navy accompanied by the following documentation:
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o Covering title sheet identifying the system analyzed, the main-
tenance wequirement development activity and the contract number
~under which the development was accomplished,

“ o -Applicable portions of the SBDI.
o Applicable MRP documentation, including:

FSI Data Worksheets

Functional Failure Analysis Worksheets
Failure Modes and Effects Analysis Worksheets
RCM Decision Logic Tree Analysis Worksheets
Servicing and Lubrication Task Worksheets
Inactive Equipment Maintenance Worksheets

. Maintenance Task Index

Task Requirements Worksheets

T | h o OO O
. . .

7.4 Validation @f the Preliminary Ships Manning Document (PSMD)

By the start of LSA II, many ihportant manpower decisions have been made
and documented #n the PSMD. This document developed by the Navy Manpower and
Material Centers, Atlantic and Pacific with NAVSEA 03 (Manning Branch) and
SHAPM input incerporates the Required Operational Capabilities and Top Level
Requirements, determined during the Conceptual Design Phase, into a preliminary
manning document. It 1ists minimum manpower requirements by rate, rating, and
NEC for differeamt watch conditions. Initial manpower estimates to perform pre-
ventive and corrective maintenance actions are also included. Workload re-
quirements are broken down into five categories: Preventive, Corrective, and
Facilities Maintenance, Own-Unit Support and Customer Support (repair services
to other ships}. |

Although the PSMD is a planning document and changes are made throughout
the ship acquisition cycle, major increases in overall crew size can require
significant redesign of the physical ship structure. The upper bound on man-
power (without wedesign) is the number of crew accommodations.
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The PSMD manhour estimates for PM, by individual eguipment, are derived
from 3M data if the equipment is opefatiuna1 or there is comparable equipment
in other ships., Estimates are sought from the manufacturer for new equipment.
CM manhour estimates are determined as a multiple of PM manhours. The current
factors are 1.0 hour CM for 2 hours PM for most HMLZE equipment and 1.0 hour CM
for 1 hour PM for most electronic equipment.

Other factors such as Facilities Maintenance and Own Unit Support are
determined by various industrial engineering, statistical sampling and job
study techniques. ‘ '

During LSA II,.éstimates of both PM and CM workload in the PSMD should be
validated/updated. Since PM requirements will be developed using RCM, the new
PM estimates will probably be lower than the initial estimates in cases where
the initial estimates were based upon the critical examination method for PM
packages for similar equipment. Since a full PMS package will be developed,

~the total PM workload can be computed by summing all the PM manhours in the

LSAR, For CM manhour estimates the followng estimation technique will be used.

7.4.1 Estimation of CM Workload

In order to estimate the total CM workload for system/subsystems under-
going analysis the individual task estimates must be extrapolated using the
depth of analysis parameter applied to the subsystem. During Functional Fail-
ure Analysis each subsystem was assigned a Mission Essentiality Code (MEC) and
a required depth of analysis, i.e.:

DEPTH OF ANALYSIS

MEC _ - : (% Cum Failure Rate)
5 and 4 90% i
3 and 2 75%

1 50%
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._ As a result, the CM workload represented by the set of CM Task Require-
ments Worksheets do not represent the total expected workload. In order to
estimate the total CM workload for the subsystem, the following rules will be
applied:.

o For each worksheet compute the annual workload identified by the
task {the worksheet identifies the periodicity of each task as
well as task workload),

o Aggregate the workload by repair level and skill (Rate/Rating
and NEC). -

o Apply to each aggregation the applicable depth parameter in
order to estimate the total requirement e.q.,

Total Annual Manhours Total Annual Manhours (all worksheets)
; ~for the subsystem Depth Factor expressed
. : (a1l levels) as a Decimal,

Total Annual Manhours
“0" level, for a
specific skill (all worksheets) Depth Factor (Decimal)

Toté1 Annual Manhours, "0" level, for the NEC,

7.5 Navy Training Plan {NTP)

As with Ships Manning, many important training decisions have been made
prior to the start of LSA Il since "an approved NTP is required at least four
years in advance of planned fleet introduction.[l] Consideration will have
already been given to identification of new course requirements resulting from
the introduction of new systems and equipment; shipbuilder training to be pro-
vided to lead ship operator and maintenance personnel: feasibility of the use

. [1] OPNAVINST 1500.8 SERIES SUBJ: NAVY TRAINING PLANNING PROCESS IN SUPPORT
OF NEW DEVELOPMENRTS.
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of Land Based Test Sites for crew hands on training, etc. LSA Il analysis will
provide input to course'turricu1a requirements identified in task and skills
analyses and can also ensure that last minute design changes made during
construction are analyzed to identify the impact on training material or course
content. Due to the long lead times and tight constraints on the acquisition
of training resources, these inputs should be provided to the training
community on as "as identified" basis and not await the completion of the full
LSA package. | '

7.6 Provisioning

Provisioning is the process of identifying, cataloging and buying initial
- supply support for the ship's equipments, It begins with the Contractor
providing Provisioning Technical Documentation (PTD) to the Provisioning Activ-
ity (normally SPCC) and results in the stowing of required materials in the
ship's storerooms as well as the prepositioning of required materials at the
intermediate and depot level maintenance sites.

PTD comprises various types of provisioning parts lists {PPLs) plus draw-
ings, photographs, wiring diagrams, and other supplementary descriptive data.

7.6.1 Provisioning Requirements Statement

LSA II provisioning will be in accordance with a NAVSEA Provisioning
Requirements Statement (PRS), which implements:

o MIL-STD-1552 "Provisioning Technical Documentation”,

] MIL-STD-1561 “Provisioning P;ocedures“, and the

o NAVSEA/NAVSUP “Program-Suppoft Agreement" of August 1977.
_ The PRS procedures should facilitate timely, effective supply support at
a reasonable cost by specifying the use of existing data where possible in

determining shipboard stock levels. The following rules are currently used at
SPCC in determining replacement rates for repair parts.
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o Items with National Stock Numbers (NSNs) having established
demand/3M usage data are assigned a historical replacement rate
(Best Replacement Factor).

o Items having no NSN bﬁt similar to those listed in a Lead
Allowance Parts List (LAPL) are assigned Technical Replacement
Factors (TRFs) from the LAPL. '

o Application Replacement Factors (ARFs} (an expected failure rate
of an item based on testing/analysis) are provided by the Con-
tractor when a BRF or TRF is not available.

The PRS should highlight the following areas, which should also be
stressed in the LSA Plan:

o Provisioning Parts Lists (PPLs) shall be detailed and complete.
They should 1list all replaceable parts, not merely those
expected to fail.

o Equipments containing items that have long procurement Jlead
times shall have PTD submitted early in the LSA process.

o The Contractor will identify a point of contact for each Vendor
providing equipment and/or PTD with whom analysts at the Pro-

visioning Activity can discuss technical issues.

7.6.2 LSA Il Provisioning Interfaces

During development and submission of PTD, the primary interface require-
ments between provisioning and other MRP branches are that:

o PTD submission are reviewed by the LSA analyst and are assigned
applicable LSA Control Numbers (LSACNs).




o All LSA information corresponding to FOMIS data elements are
entered into FOMIS, citing the applicable LCN and FOMIS Access
Number.

o0 PPLs are compared with equipment Technical Manuals to verify
that part numbers and manufacturers are correct. '

_ ~ As major segments of the PTD and the LSA are completed, Provisioning
Review Conferences should be held between SPCC, the LSA Contractor, and the

Acquisition Manager to determine that:

o Stock levels for those items having BRFs or TRFs support the
maintenance tasks identified in the LSA.

o Material for PMS and safety requirements are included in ship-
~ board inventories. '

o Assignment of or changes to SM&R Codes are made.
o The impact of Intermediate and Cepot l.evel requirements on
Tender Load Lists (TLLs) and Operational Support Inventories

(0Sls) are identified.

o Increases in requirements that may affect Navy/DLA wholesale
system planning are identified.

7.6.3 Quality Control of Provisioning and Allowance Lists

LSA II procedures do not require that the LSAR contain all replaceable
parts in an equipment. However, the Planned Maintenance Task Identification
worksheets contain all materials required for PM, and the Corrective Mainte-
nance Task Identification identifies the spares and repair parts required for
high frequency critical CM actions. The parts and material identified in the
LSA II analyses should first be compared to the Provisioning Technical Documen-
tation to validate that the parts have been identified and that the Source
Maintenance and Recoverability (SM&R) Code is consistent with the equipment
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maintenance plan. As allowance quantities are computed, they should also be
compared to the Task Requirements worksheets, [1] i.e., when COSALs and load
lists are generated, they should be checked to ensure that the required materi-
al will be available at the appropriate echelon., If parts required to support
a significant number of critical repairs do not appear on the allowance {this
can be the case with large complex equipments provisioned using FLSIP allowance
policies), consideration should be given to the use of alternative stocking
policies such as the Availability Centered Inventory Rule (ACIR).

7.7 Technical Documentation

Technical documentation provides detailed descriptions of the operation,
construction, and characteristics of a system or equipment. it provides the
maintainer with the informatior needed to undertake maintenance actions. A

'major goal of the LSA process is to provide the ship with complete technical

documentation, both to support the Maintenance Plan at all three levels of
maintenance and to allow emergency repairs to be undertaken anywhere in the
world (utilizing local industrial facilities when required).

There are four basic types of technical documentation:

o System Technical Manuals describe systems (equipment grouped to
provide specific functions) and include required drawings, fault
logic charts, etc.

o Equipment Technical Manuals describe specific equipments and
detail their construction, operation, and maintenance.

[1] The alternative to checking allowance quantities on COSALs is to compare
the estimated replacement rates for parts from the task analyses to the
Best Replacement Factors {(BRFs) or Technical Replacement Factors (TRF)
used by SPCC in allowance computations. If this alternative is used,
arrangements must be made with SPCC to obtain BRF/TRF data since it is not
usually made available to the shipbuilder or other contractors.
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o Repair Manuals are based on System or Equipment Technical Manuals,
but focus on how routine maintenance tasks should be performed and

are in a pocket-sized format.

o Technical Repair Standards (TRSs) are step-by-step instructions
developed for the use of industrial activities in the overhaul of

complex systems and equipments.

System and Equipment Technical Manuals are the most critical elements of
. technical documentation since they provide the basic information needed by
skilled pérsonne1 to undertake rare or unexpected maintenance actions, as well
as routine tasks. The Repair Manuals are a more convenient reference for
undertaking routine tasks and provide 'a useful text for initial personnel
training. TRSs are valuable when complex items are expected to require fre-

quent overhaul,

Technical documentation shall be prepared in accordance with the Technical
Manual Contract Requirements {TMCR).

7.7.1 LSA II/Technical Documentation Interfaces

Technical documentation preparation interacts with other branches of the

MRP process as follows:

o System Technical Manual requirements will be determined based on
the results of the partitioning process (Chapter 4}.

o Equipment and System Technical Manuals (if available) provide
valuable technical informaticn for identifying maintenance task

requirements.

o Repair Manuals should be validated to ensure that they cover the
tasks documented in the MTIZA.
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o TRSs should be developed if the frequency of system failures
requiring overhaul indicates a requirement for Technical Repair

Standards.

o Part number references should be validated in all manuaTé
against the applicable PPLs.

7.8 Reliability, Maintainabi1ity, and AvaiTabi]ity Estimation

Reliability, Maintainability, and Availability {(RMA) must be an important
consideration throughout the MRP process. Reliability is the measure of an
item's susceptabiiity to failure and can be expressed as the Mean Time Between
Failure (MTBF). Maintainability refers to the ease with which failures can be
corrected and can be expressed as Mean Time to Repair (MTTR). Operational
Availability (Ao) is the ratio of the time a system or equipment is in oper-
able condition over the total time examined and is usually expressed as a per-
centage. Total time is made up of the operable time, time undergoing repairs,
and logistic delay time associated with initiating the repair and/or acquiring
needed materials:

A, (%) = Up-Time | X 100
Up-time + Repair Time + Delay Time

RMA goals are established during LSA I. MRP (LSA II) plays a critical
role in ensufing that these goals will be met. The inherent reliability and
maintainability of systems and equipments are a function of their design, con-
struction, and installation and are not affected by MRP decisions. However,
actual reliability can be degraded by unnecessary preventive maintenance, poor
maintenance documentation, or inadequately trained personnel, Maintainability
can also be affected adversely by these factors as well as through inadequate
provision of special tools, test equipment, and facilities.

While reliability and maintainability are affected solely by the quality
of the logistic support elements developed in MRP, operational availability is
also affected by the time needed to assemble the skills, tools, parts, etc.,
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required for repair of a failure., The average time required is referred to as
the Mean Logistics Delay Time (MLOT), and the A, for an item can be projected
using the equation:

Ay (%) = MTBF[1]
' - T WMTBF + MITR + MLOT
‘Level of repair and provisioning decisions in the MRP process determine

MLOT and thus directly impact Aj. Obviously, there is a dramatic difference
between MLDT of a repair action in which all the required support elements are
aboard ship {a few hours) and the MLDT of a repair action for which one or more
necessiry elements are located ashore (hundreds of hours). Logic has been
buiit into the MRP process to select the appropriate level of repair and to
ensure logistic elements are integrated, i.e., that all resources needed to
perforam a maintenance action are available at the appropriate level.

When each system has undergone MRP, the resulting data shall be used to
comput®e the system's projected A0 goal. Shortfalls may occur due to desian
deficiencies {lower than expected MTBF) or due to unsatisfactory MLDT.

#hen a shortfall occurs, it is usually difficult, time consuming, and
expensive to attempt to substantially improve MTBF. Therefore, when possible
first emphasis should be placed on improving Ao by reducing MLDT. This may
be accomplished through changes in the repair strateaies of key items in the
system and related changes to support resources. In some cases, extraordinary
support measures may be Jjustified. ‘ )

[1] MT8F should be in calendar time rather than operating time. Weapon sys-
" tems and other equipments which have low overall usage, but which may be
operated intensively for extended periods to accomplish certain missions,
should have their operating MTBF adjusted to reflect operating time during
that mission period. _
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7.8.1 Ao Review

As discussed in the previous section, the results of the LSA shall be
used n verifying established Ao goals. The computation shall utilize a
reliability model of each system through the equipment level.[1] The operating
time MTBFs and USAGE factors needed to convert to calendar time MTBFs may be
taken directly from the LSAR.

&ny changes required in maintenance strateay or supporting resources due
to the Ao review shall be fully documented and entered into the LSAR and the
Maintenance Plans.

7.8.2 MTIR

- MTTR for each equipment in the system/subsyétem will be determined as
follows:

o If one or more CM tasks were analyzed for the item, the MTTR
will be the average elaspsed time for those tasks, weighted by
their expected frequencies (if only a single task was identi-
fied, the MTTR is simply the elapsed time of that task).

o When no CM tasks were analyzed for the item, a default MTTR will
be used (for example, 4 hours).

7.8.3 MLDT

MLDT for each equipment will be computed in accordance with its SM&R

code:x

o Organizational Level. MLDT will be computed based on supply
effectiveness and delay default values provided in NAVMATINST

3000.2.

-

{11 See 0039223, Maintainability Engineering Handbook for procedures for de-
veloping RMRA models.
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o Intermediate and Depot Level. The following estimates will be
used for Mean Down Time for equipment which is normally repaired
at the I or D level,

MEC . EQUIPMENT REPAIR LEVEL
1 D
1 1/2 the mean time between 1/2 the mean time betweeﬁ
IMAVs SRAs
2 or 3 30 days 30 days
4 orb 20 days 20 days

The estimates for MEC 2 through 5 are derived from current aver-
ages of equipment down time when I or D level repair is required
as reported by CASREPs.
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AEL
A0

APL
ARF
ATE

BITE
BRF
BT

CASREP

CD

CoC

CFE

CM

CMP

CNO

COSAL

cp

CUM % MTBF

DCA
DEN
DLA
D-lLevel
DS

EBDI
EDP
EIC

EMO
ENG
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Allowance Equipage List
Operational Availability
Allowance Parts List
Application Replacement Factor
Automatic Test Equipment

-

Built-In Test Equipment
Best Replacement Factor
Boiler Technician

c
Casualty Report
Condition-Directed
Component Dictionary Code
Contractor-Furnished Equipment
Corrective Maintenance
Class Maintenance Plan
Chief of Naval Operations
Consolidated Shipboard Allowance List
Change Procedure
Cumulative Percent of Mean Time Between Failure

b
Damage Control Assistant
Data Element Number
Defense Logistics Agency
Depot Maintenance Level
Data Systems Technician

E
Equipment Block Diagram and Index
Electronic Data Processing
Fquipment Identification Code
Electronic Module
Electronics Maintenance Officer
Chief Engineer/Engineering Officer




FBD

FF

FFA
FFT
FMEA
FRS
FSCM.
FSI

GFE

GF1
GPETE

HMRE

[EM

I Level
ILS

IM

IMA
IMAV

LAPL
LSACN

LORA
LSA
LSA I
LSA II
LSA III
LSAR

LU

E

Functional Block Diagram

Failure Finding

Functional Failure Analysis

Failure Finding Task

Failure Modes and Effects Analysis
FOMIS Requirements Statement

Federal Supply Code for Manufacturers
Functionally Significant Item

<]
Government Furnished Equipment
Government Furnished Information
General Purpose Electronic Test Egquipment

H

Hull, Mechanical, and Electrical

I

Inactive Eguipment Maintenance
Intermediate Maintenance Level
Integrated Logistics Support
Intermediate Maintenance

Intermediate Maintenance Activity
Intermediate Maintenance Availability

L

Lead Allowance Parts List

LSA Control Number

Life Limit

Level of Repair Analysis

Logistic Support Analysis

Logistic Support Analysis, Phase I
Logistic Support Analysis, Phase II
Logistic Support Analysis, Phase III
Logistic Support Analysis Record
Lay-Up
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- MEA

MEC

M/H

MIP
MLDT
MMM [ 3M)
MP

MRC
MRP
MTBF
MTBFc
MTI
MTIZA
MTTR

NAVMAT
NAVSEA
NAVSEACENPAC
NAVSEASYSCOM
NAVSUP

NC

NEC

NSN

NSWSES

NTP

0 Level
oP
0S1
oT

PCB/EM
PERA

PM
PM3
PNTP
PPL
PRS

. PSMD

PTD

©QCMH

QTF

- QTM

M

Maintenance Engineering Analysis

Mission Essentiality Code

Manhours

Maintenance Index Page

Mean Logistics Delay Time

Maintenance and Material Management
Maintenance Plan

Maintenance Requirements Card

Maintenance Requirements Planning

Mean Time Between Failures

Mean Time Between Failures in Calendar Hours
Maintenance Task Identification

Maintenance Task Identification and Analysis
Mean Time To Repair

Naval Material Command

Naval Sea Systems Command

Naval Sea Support Center, Pacific

Naval Sea Systems Command

Naval Supply Systems CommaND

No Change

Navy Enlisted Classification

National Stock MNumber

Naval Ship Weapon Systems Engineering Station
Navy Training Plan

9
Organizational Maintenance Level
Ordnance Publications
Operational Support Inventory
Operational Test

p

Printed Circuit Board/Electronic Module
Planning and Evaluation of Repairs and
Alterations (Office of)

Preventive Maintenance/Planned Maintenance
Planned Maintenance Subsystem

Preliminary Navy Training Plan
Provisioning Parts List

Provisioning Reguirements Statement
Preliminary Ship Manpower Document
Provisioning Technical Documentation

Q

Quarterly Corrective Maintenance Manhours
Quarterly Task Frequency
Quarterly Task Manhours
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RCM
RCMREF
ROH

RW

Sep!
SCAT
SHAPM
S&b
SMD
SMER

SPCC

SPEC
SPETE
SRA
$SD1
S&TE

SWAB
SWBS

1D

TLL

™

TMCR
TPS
TRF

ul
uIc
u/M

R.- | ‘)
Situation Requirement \
Reliability-Centered Maintenance
RCM Reference Number

Regular Overhaul
Rework

s

Semiannual .

Ship Block Diagram and Index
Sub-Cateqory

Ship Acquisition Prpject Manager
Service and Lubrication

Ship Manpower Document

Source, Maintenance, and Recoverability
Ship's Parts Control Center
Specification

Special Purpose Electronics Test Equipment
Ship Repair Availability

Ship Systems Definition and Index

Support and Test Equipment

Start-Up
Ship Work Authorization Boundary
Ship Work Breakdown Structure

S

T

Time Directed

Tender Load List

Technical Manua)l

Technical Manual Contract Reguirement
Test Program Set

Technical Replacement Factor

v

Unscheduled

Unit of Issue

Unit Identification Code
Unit of Measure
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APPENDIX B

8.1 LSACN Index for Ship Acquisitions

For ship acquisitions the LSACN Index defines the ship/system hierarchy
and provides a common reference number for both provisioning and maintenance
requirements planning activities. A common numbering system is established at
the outset of the process to enable the maintenance planners to access provi-
sioning data and vice-versa. The Functional Block Diagrams described in Chap-
ter 4 together with the LSACN Index form the Ship Block Diagram and Index

{s8DI).

For ship acquisitions the LSACN Index initiates both the FOMIS and MRP
processes. A source document for the Index is either the Ship System Diagram
and Index (SSDI) or the Ship Systems Staging Diagram (S$SD). These documents
should detail the structure of the ship's systems down to the APL worthy level,.
Every APL for the ship will then cross-reference to an LSACN. The LSACN Index,
Figure B-1, shall be filled out in accordance with the following convention:
Data Element Number (DEN) and Title is followed by a parenthesis, indicating
the number of characters and the character-type:

o {2, N) ... 2 numeric characters,
o (1, A) ... 1 alphabetic character.
o (14, AN) ... 14 alpha-numeric characters,

BLOCK 1 - FOMIS HEADER INFORMATION. The following entries are required for all
FOMIS submissions:

DEN A002, UIC (6, AN). The ship's Unit Identification Code as assigned in
Volume 2 (Chapter 5) of the Navy Comptroller Manual, preceded by a con-
stant “"R".

DEN E134, TRANSACTION ORIGINATOR CODE (1, A). A constant "C" for Contrac-
tor. (For other codes see MIL-S5TD-1626.} :
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DEN E165 and E211, CARD CODES (2, N and 2, A). A constant "10 AA" when
entering LSACNs., (For other codes, see MIL-STD-1626.)

DEN E033, TRANSACTION COCE (1, A). A constant "A" for adding a new card
to the FOMIS file. (See MIL-STD-1626 for delete and change codes.)

BLOCK 2 - SERIAL NUMBER. Enter the serial number of the document.

BLOCK 3 - PREPARED BY. Enter the preparer's name and the date.

BLOCK 4 - REVIEQED BY. Enter the reviewer's name ;nd the date of review,

BLOCK 5 - APPROVED BY. Reserved for Navy use. Contractor leave blank.

BLOCK 6 - DEN E212, LSACN (11, AN). MIL-STD41626 jdentifies this data element

as the "Local Control Number, to be used by the Contractor". In the LSA pro-
cess, the Contractor will use this element to record the LSA Control Number for
gach item in the SSDI, as detailed in Appendix A,

BLOCK 7 - DEN E0Q1, NOMENCLATURE (48, AN). The nomenclature of each block in-
dicated on the FBD. '

BLOCK 8 - DEN E205, QUANTITY {4, N). Enter the quantity of items that are
jdentical to this LSACN..

BLOCK 9 - DEN COO3Y, MISSION ESSENTIALITY (1, N), THIS COLUMN WILL BE VACANT
IN THE PRELIMINARY SBDI. When the essentiality has been determined, as de-
seribed in Section 4.6, it will be entered in the final SBD! and -- when ap-
proved by the SHAPM -- added to the FOMIS record. THE ESTABLISHMENT OF THE
FOMIS RECORD WILL NOT BE DELAYED PENDING THE DETERMINATION/APPROVAL OF
ESSENTIALITY.

BLOCK 10 - ACCESS NUMBER. Enter the FOMIS Access Number in accordance with
MIL-STD-1626.
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Figure B-1
{., ~ LSACN INDEX
FOMIS DEN - ITEM ENTRY
A002 uIC | L
. E134 Originator C
E165 & E211 ~ Card Control 10AA
E033 Transaction Code ' A

2. SERIAL NUMBER

3. PREPARED BY
DATE

4. REVIEWED BY
DATE

. APPROVED BY

o 'I"""-
o

DATE
56! LSACK {7) NOMENCLATURE 8} QUANTITY 9) MEC {10) ACCESS NUMBER
D FONTS 5 FOMIS
DEN E212 DEN_E001 DEN E20S DEN €0034 DEN_E133
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8.2 Master Systems and Subsystems Index

The RCM approach requires that maintenance analysis begin at the system
and subsystem level. A master index is developed to facilitate mutually exclu-
sive and exhaustive development aééignments. For ship acquisitions this index
is primarily based on the Ship Work Breakdown Structure (SWAB). The Master
' Systans and Subsystems Index (Figure B-2) is to be completed as follows:

a. BLOCK 1 - SWAB GROUP NUMBER. Enter the Major Functional Group Number
(a 3 digit number containing 2 zeroes) and the associated nomenclature, e.qg.,
100 - Hull Structure group, 200 - Propulsion Plant group, etc.

b. BLOCK 2 - GROUP NOMENCLATURE. Enter the nomenclature for the Swab
Group in block 1.

c. BLOCK 3 - SHIP CLASS. Enter the ship class and the hull number on
which the analysis is based. B

d. BLOCK 4 - PREPARED 8Y. Enter Analyst's name and date.
d. BLOCK 5 - REVIEWED 8Y. Enter first level reviewer's name and date.
e. BLOCK 6 - APPROVED BY. Reserved for PMS Coordinating Activity approv-

al sfgmature.

f£. BLOCK 7 - REVISION. Enter "ORIGINAL," or "pA," "B," "C," etc. sequen-
tially and date. Place a vertical black bar in the right hand margin in line
with the revised information.

g. BLOCK 8 - SWAB SUBGROUP/SYSTEM/SUBSYSTEM NUMBER. Enter a number iden-
tifying each .subdivision through subsystem (SWAB), If the SWAB number cannot
uniquely identify a Subsystem, add the additional indenture levels to the SWAB
number and use this LSACN throughout the analysis.

h. BLOCK 9 - SUBGROUP/SYSTEM/SUBSYSTEM NOMENCLATURE., Enter the nomencla-
ture af each LSACN IN BLOCK 8.
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. j. BLOCK 10 - SERIAL NUMBER. Enter a serial number for this form as
-follows: ' '

(1) Seament 1 - Developing organization abbreviation followed by a
stant (/). ' :

{2) Segment 2 - For contractor developers, enter the development au-
" thorization number: for other development activities, assian a
development number followed by a slant (7).

(3) Seament 3 - "31" to indicate the Master Systems and Subsystems
' Index, followed by a slant (/}.

(8) Segment 4 - Enter the highest indenture level LSACN for the de-
velopment group assigned (if an entire group is assigned, this
number is a Functional Group LSACN with 2 zeros, e.q., 100, 200,

cer)s

. B.3 Data Collection Worksheet

The Data Collection Worksheet, Figure B-3, will be completed by the LSA
Analyst to record both essential sources of data for each LSACN and certain
data elements that are peculiar to each LSACN. This sheet will then become a
wcover sheet" for the analysis to follow on the LSACN. If available the Pro-
visioning Data Cover Page (Figure B-3A) will be a useful source of information.
In addition this document will aid the LSA Review Team irn verifying the accu-
racy of the Data Collection Worksheet. Data Collection Worksheets should be
grouped together by subsystem. In other words one Data Collection Worksheet
for the subsystem LSACN and one Data Collection Worksheet for each LSACN within
the subsystem.

BLOCK 1 - LSACN. Enter the LSACN of the subsystem, or within the subsystem
from block 6 of the LSACN Index.

. BLOCK 2 - NOMENCLATURE. Enter the noun name corresponding to the LSACN in
block 1 from the LSACN Index biock 7.




°

B-7

BLOCK 3 - SHIP CLASS. Enter the ship class or platform application if appli-

cablg;

BLOCK 4 - TECHNICAL DATA. List the technical documentation describing the

LSACN.
Such data will include but not be limited to:

Design specifications

Assembly drawings and system schematics

Technical manuals

Operating and maintenance instructions

Historical reports such as CASREP, 3M previous LSA data, etc.

o O o o o

BLOCK 5 - EQUIPMENT CATEGORY NUMBER. Check corresponding block on worksheet

from Equipment Category Matrix,

The identification of standard, modified standard, or new 1is made by the
shipbuilder during the provisioning proceés. Electronic systems, weapons and
sensors are all considered complex. HM&E equipment may be considered either
simple or complex. The "simple” classification js for HM&E that has been or
will De provisioned using a Lead Allowance Parts List (LAPL). A1l other HM&E
equipments will be considered complex.'

BLOCK 6 - MANUFACTURER, Enter name of item manufacturer (or prime contractor)

of the LSACN.

BLOCK 7 - MFR. FSCM (Manufacturer's Federal Supply Code for Manufacturers).

Enter the item manufacturer's FSCM. FSCM codes are published in the Federal
Cataloging Handbook, H4 series.
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BLOCK 8 - MFR._MODEL/PART NUMBER. Enter the model, part or other identifica-
tion number used by the manufacturer to identify the item.

BLOCK 9 - QUANTITY. Enter quantity from LSACN Index block 8.

BLOCK 10 - EIC (Equipment Identification Codé). When a direct correclation
exists between the item nomenclature in Block 2 and that of an EIC in MSQD
4790.2E-2579, enter the appropriate four-character EIC.  The Supervisor of

~ Shipbuilding will provide assistance when a diract correlation does not exist.

BLOCK 11 - CDC (Component Dictionary Code). Enter the appropriate two char-
acter alpha-numeric code used to categorize, generically, each I.SACN. Codes
are listed in Component Dictionary Codes (CDC), Naval Sea Systems Command, &
September 1979; Vol 1 - Basic Listing; Vol 2 Hull, Mechanical and Electrical
(HM&E) Equipment; Vol 3 - Electronic Equipment; Vol 4 - Ordnance Equipment.

BLOCK 12 -~ APL/AEL/LAPL (Allowance Parts List/Allowance Equipage List/Lead
ﬁg_l.' For a standard or GFE item, enter the APL or AEL number assigned by the
Navy. For a new or modified Hull, Mechancial, or Electrical (HMXE) item, enter
the LAPL number. Otherwise, enter "NONE".

BLOCK 13 - CURRENT SM&R CODE (Source, Maintenance, and Recoverability Code).
1f an APL or AEL was identified in Block 12, enter the SM&R code currently as-
signed by Navy. Otherwise, enter "NONE",

BLOCK 14 - DRAWING REFERENCE. Enter the drawing number which shows the LSACN.
Preferably, the number should be the NAVSEA drawing number rather than the
manufacturer's.

BLOCK 15 - TECHNICAL MANUAL REFERENCE. Enter identification number of techni-
cal manual, if known. .

BLOCK 16 - TPS (Test Program Set) REFERENCE. If a TPS exists, enter TPS

~identification number. Otherwise enter "NONE". (TPS information may be ob-

tained form NSWSES, Code 5300, Port Hueneme, California.)
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BLOCK 17 - MIP (Maintenance Index Page). If an APL or AEL was identified in
Block 12, enter MIP number. Otherwise, enter "NONE",

BLOCK 18 - WORK CENTER. Enter four character alpha-nbumeric code indicating
the work center to which the item will be assigned. Work Center information

wiTl be supplied by the acquisition manager,

BLOCK 19 - LOCATION, Enter the location (D'ECK-FRAME-ATHWARTSHIPS-LDCATION-

'COMPARTMENT USE format) of the item.

BLOCK 20 - MTBF. Enter the Mean Time Between Failure in thousands of operating
howrs. This figure must be in operating time, e.g., if there is 2500 operating
howrs between failures enter 2.5.

BLOLK 21 - MTTR. Enter the Mean Time to Repair. Measured in elapsed time
{ctack hours) for corrective maintenance,

BLOCE 2?7 - USAGE FACTOR. This value accounts for two operating variables. It
incliudes the percentage of total time, in which the subsystem operates and the
percentage of time an equipment operates within the subsystem. For example, if
the subsystem operates during only 10 percent of calendar time, the factor is
.I. If an equipment within the same subsystem operates only 5 percent of the
time that the subsystem operates, a factor would be .1 x .05 = ,005 This
factor i1s essential to convert a rate which assumes constant individual opera-
tiom, to a subsystem failure rate that recognizes subsystem operation.

BLOCK 23 - REFERENCE LSACN. This block is used to prevent repetitious analysis
ofw jtems. For example, if an equipment is made up of four
components that are identical, analysis need only be conducted on one compon-
ent., whose LSACN shall be called the "reference LSACN". The remaining three
equipments shall refer to this set of documentation.

BLOLK 24 - MEC (Mission Essentiality Code)., Enter the MEC code for the item.
Thix will be determined after the Functional Failure Analysis (FFA), Section
4.6. '
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BLOCK 25 - CM ANALYSIS REQUIRED, Check‘appropriate block. A corrective main- )
tenance analysis fs required for equipments with category numbers 1, 2 or 3 (if
a problem equipment).

BLOCK 26 - PREPARED BY. Enter name of worksheet preparer and date.

BLOCK 27 - REVIEWED BY. Enter name of worksheet reviewer and date.

BLOCK 28 - APPROVED BY. Leave blank (reserved for Navy use).

BLOCK 29 - REVISION. Enter "ORIGINAL", or "A", "B", "C", etc. sequentially and
date. Place a vertical black bar in the right hand margin in line with revised

information,

BLOCK 30 - SERIAL NUMBER. Enter serial number., Also, enter worksheet page

numbers,
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B.4 Functional Failure Analysis (FFA) Worksheet

The purpose of the FFA Worksheet (figure B-4) is to document sufficient
information to lead the analyst to potential sources of functional failures.
At_least one FFA will be required for each system. If the system is simple,
this will usually suffice. If the system contains several subsystems that are
relatively complex, a FFA on each subsystem should be accomplished. This is in

“addition to a system FFA.

The'overa11 intent is to document the System {or subsystem) characteris-

'tics so that maintenance tasks can be developed.

a. BLOCK 1 - SWAB NUMBER. Duplicate the entries in Block 8 of the Master
Systems and Subsystems Index form.

a. BLOCK 2 - NOMENCLATURE. Enter the nomenclature used on the Master
Systems and Subsystems Index form, Block 8, for the selected system or sub-

system.

b. BLOCK 3 - SHIP CLASS. Duplicate the entries on the Master Systems and
Subsystems Index form, Block 3. ’

¢. BLOCK 4 - PREPARED BY, BLOCK 5 - REVIEWED BY, BLOCK 6 - APPROVED BY,
BLOCK 6 - REVISION., See instructions for the Master Systems and Subsystems
Index.

d. BLOCK 7 - REVISION. Enter "ORIGINAL", or "A", "B", "C", etc. sequen-
tially and date: Place a vertical black bar in the right hand margin in line
with the revised information.

e. BLOCK 8 - SOURCES OF INFORMATION. Enter the drawing, manual, docu~-
ment, and report numbers and titles of reference material actually used in this

analysis.
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£. BLOCK 9 - DESCRIPTION, Referring to the block diagram prepared previ-
ously -enterﬁfbrief physical and functional description of the subdivision,
focusing on what the hardware is and what it does, oriented toward maintenance
needs. Specifically identify redunduncy, protective devices, safety features,
and fail safe/unsafe features. Specifically identify Built-In-Test-Equipment,
(BITE), meters, gauges, and condition indicators in terms of what they indicate
about the system and to whom.

-

g. BLOCK 10 - FUNCTIONS AND OUT INTERFACES, Enter a description of all
functions of the system including self protective features, and co-functions.
States minimum operational function parameters or performance standards if
appropriate. Number functions sequentially 1, 2, 3, etc.

h. BLOCK 11 - SYSTEM IN INTERFACES. Enter sources of input and their
critical values; specify the LSACN for each source.

§. BLOCK 12 - FUNCTIONAL FAILURES. Enter the definition of what consti-
tutes failure for each function listed in Block 10 and output interface listed
fn Block 11. There may be several functional failures for each function; all

functional failures must be identified. Number each functional failure 1.1,
1.2, 1.3, 2.1, 2.2, 2.3, etc. to correspond to the function number in Block 10
and any output interface number in Block 11.

j. BLOCK 13 - SERIAL. Enter a four segment serial number as follows:

(1) Segment 1 - Developing organization abbréviation followed by a
stant(/).

‘ (2) Segment 2 - For contractor developers, enter the development
authqrization number: for other development activities, assign a development
number followed by a stant (/). -

(3) Segment 3 - "33" indicating the FFA form, followed by a slant.

{4) Segment 4 - LSACN Number from Block 7.

-




Figure B-4
FFA WORKSHEET
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B.5 Additional Functionally Significant Item (FSI) Selection

A1l systems and subsystems on the Master Systems and Subsystems Index aré
FSIs. The purpose of the Additional FSI selection form (figure B-5} is to
allow the analyst to select additional FSIs for analyses at lower indenture
levels such as at the equipment level. Additional FSIs may be chasen for
further analysis because of their importance and/or complexity.

a. BLOCK 1 - SWAB NUMBER. Enter the LSACN for the FSI candidate.

b. BLOCK 2 - NOMENCLATULRAE FSI CANDIDATE. Enter the appropriate
nomenclature of the FSI candidate.

c. BLOCK 3 - SHIP CLASS. Duplicate the entries of the Master Systems and
Subsystem Index form, Block 3.

c. BLOCK 4 - PREPARED B8Y, BLOCK Sa- REVIEWED BY, BLOCK 6 -~ APPROVED BY,
AND BLOCK 7 - REVISION/DATE. See instructions for Master Systems and
Subsystems Index.

d. BLOCK 8 - DESCRIPTION. Enter a brief functional description of this
item keyed to its maintenance needs and provisions for maintenance. Specifi-
cally identify redundancies, interface, BITE, and indicators including what
they show about the system, to whom, and operator/watch title, responsi-
bilities, and condition of manning the station.

e. BLOCK 9 - LOCATION. For ship acquisitions enter the compartment num-
bers of the spaces where this item is located.

f. BLOCK 10 - QUANTITY. Enter the number of these jtems installed in
this system. ' -

g. BLOCK 11 - FUNCTION(S). Enter definitions of all of the functions of
this item. Number these functions 1, 2, 3, etc. Under the "Impact" column,
Block 11A., enter a "yes" or "no" in answer to the question, "Are any of these
functions necessary for safety, mobility, or mission?"




B=17

h. BLOCK 12 - FUNCTIONAL FAILURESW Enter the definitions of failure of
each of the functions listed in Block 10, Number each 1.1., 1.2, 1.3, 2.1,
2.2, 2.3, etc, corresponding to the appropriate function. Under the "Impact"
column, Block 12A,, enter a "yes," or "no" in answer to the question, "Do any
of-these failures have a direct adverse impact on safety?"

i. BLOCK 13 - RELIABILITY. Under the "Impact" column, Block 13A., enter

.a "yes” or "no" in answer to the question, "Is the estimated corrective

maintenance rate per item greater than 1 per year?"

j. BLOCK 14 - COST. Under the."Impact" column, Block 14A,., enter a "yes"
or "no" in answer to the question, "Is this item's purchase cost areater than
$5,000?"

k. BLOCK 15 - MASTER FSI INDEX TRANSFER. If there is a "yes" in the
"Impact” column for any block (10-13), enter "Yes."

1. BLOCK 16 - SERIAL NUMBER, Enter the segment serial number as follows:

(1) Segment 1 -~ Developing organization abbreviation followed by a
stant (/).

(2) Segment 2 - For contractor developers, enter the development
authorization number: for other development activities, assign a development

number followed by a sltant (/}.

(3) Segment 3 - "34," indicating the FSI Selection form followed by a
slant (/).

(4) Segment 4 - LSACN from Block 1.
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Figure B-5
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B.6 Functionally Significant Items (FSI) Index

The FSI Index (figqure B-6) centrally lists in hierarchical order all FSls
fn the system. A Failure Modes and Effects Analysis will be accomplished for
each FSI on this index.

a. BLOCK 1 -~ SYSTEM/SUBSYSTEM SWAB NUMBER. Enter the highest level LSACN
number to be covered by the index.

b. BLOCK 2 - SYSTEM/SUBSYSTEM NOMENCLATURE - Enter the nomenclature cor-
responding to the SWAB Number in Block 1.

c. BLOCK 3 - SHIP CLASS., Enter the ship class and hull number to which
the analysis applies.

d. BLOCK 4 - PREPARED BY, BLOCK 5 - REVIEWED BY, BLOCK 6 - APPROVED BY
BLOCK 7 - REVISION/DATE. See instructions for Master Systems and Subsystem
Index form.

e. BLOCK 8 - SWAB NUMBER. Duplicate the entry on the FFA form, Block 1,
or Additional FSI Selection form Block 1, as applicable.

‘. BLOCK 9 - NOMENCLATURE. ODuplicate the entry on the FFA form, Block 2,
or Additional FSI Selection form, Block 2.

j. BLOCK 10 - LOCATION. Duplicate the entry on the Data Collection Work-
sheet, Block 19. '

h. BLOCK 11 - SERIAL NUMBER. Enter a four segment serial number as fol-
Tows:

(1) Segment 1 - Developing organization abbreviation followed by a
stant (/).
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(2) Segment 2 - For contractor developers, enter the development au- ‘
thorization number; for other development activities, assign a development num-
ber followed by a slant (/).

. (3) ‘Segment‘3 - *35," indicating the FSI Index form, followed by a
slant (/). '

(4) Segment 4 - LSACN from block 1.
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B.7 Failure Modes and Effects Ané1ysis‘(FMEA) Worksheet

The FMEA Worksheet, figure B-7, is used to record dominant failure modes
and to determine the effects of each failure. The specific failure modes will
drive both the RCM logic process for preventive maintenance and the corrective
maintenance analysis. Each FSI on the FSI Index requires an FMEA. It s
_ recommended that the lowest level FSI of a particular system or subsystem be
analyzed first. This should minimize unnecessary duplication of failure modes
on multiple levels. In other words the analyst should conduct the analysis
“bhottom-up".

a. BLOCK 1 SWAB NUMBER - Duplicate entries used on the FSI Index, Block 8
for the selected system or subsystem.

b. BLOCK 2 - NOMENCLATURE. Duplicate corresponding nomenclature from FSI
Index from Block 8.

¢. BLOCK 3 - SHIP CLASS. Duplicate entries from FFA form Block 2.

d. BLOCK 4 - PREPARED BY, BLOCK 5 - REVIEWED BY, BLOCK 6 - APPROVED BY,
BLOCK 7 - REVISION DATE., ‘See instructions for Master Systems and Subsystems

Index form.

e. BLOCK 8 - FUNCTION{S). Enter the numbers of the functions listed in
FFA form, Block 10, or the ESI Selection form, Block 10.

§. BLOCK 9 - FUNCTIONAL FAILURES. Duplicate entries from FFA form, Block
12, or Additional FSI Selection Form Block 11, as applicable,

g. BLOCK 10 - DOMINANT FAILURE MODES. Enter the dominant failure modes
for each functional failure, Number each failure mode sequentially 1l:l.a,
1.1.b, 1.2.b, etc. to correspond to the appropriate functional failure and
function. Failure modes should be identified at the level at which the analy-
sis is made. If there are no dominant failure modes, enter "NONE".
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g. BLOCK 11 - FAILURE FFFECTS (LOCAL, SUBSYSTEM, SYSTEM). Enter the
details of the effects of each failure mode on the item (FSI) where the failure
mode 6ccurs, and at subsystem and system level, if appropriate, and the end
effect. If the failure mode has no effect on a pafticular level, enter "NONE"
in-the appropriate column, If the particulars of the effects are such that a
safety hazard or reduction in mission capability results, so indicate in clear
phrases such as:

“Safety hazard to operators"
" Safety hazard to personnel in vicinity"

npartial loss of capability to detect and track surface contacts with
radar"

"Total loss of‘mobility capability" etc.

If the details of the effects are such that only a redundant item is lost, so
indicate using the phrase, "Loss of Redundancy."

h. BLOCK 12 - TRANSFER? Y/N. Enter "YES" if the failure mode is so im-

.portant that further analysis should take place, If the failure mode has

insignificant effects or it is only remotely likely to occur, enter "NO" and
provide rationale for this decision on clearly labeled backup sheets., When
considering failure modes of redundant items, it is the likelihood of failure
of all the redundant items which must be considered. The PMS Coordinatina
Activity will particd]ar]y scrutinize this area in the review process.

i. BLOCK 13 - SERIAL NUMBER, -Enter a four segment serial number as
follows:

(1) 1 - Developing organization abbreviation followed by a slant (/).

(2) Segment 2 - For contractor developers, enter the development
aythorization number; for other development activities, assian a development

number followed by a slant (/).
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(3) Segment 3 - "36," indicating the FMEA form followed by a slant .

(.

(4) Segment 4 -~ LSACN number for the item for Block 7 of the FSI
"Index for the item. ‘




Figure B-7
FAILURE MODES AND EFFECTS ANALYSIS
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B.8 RCM Logic Tree Analysis Worksheet

The process for identifying preventive maintenance tasks uses a decision
logic tree, figure 5-5. The RCM Logic Tree Analysis worksheet, figure B-8 is
used to record the results of the decision logic analysis. Only those func-
tional failure modes with a "yes" in block 11 of the FMEA form will be pro-
cessed using the RCM decision logic.

a. BLOCK 1 - SWAB NUMBER. Duplicate the eﬁtry on the FSI Index Form,
Block 1 (start new sheets for each item).

8. BLOCK 2 NOMENCLATURE. Enter the nomenclature coresponding to the SWAB
Number in 8lock 1.

b. BLOCK 3 - SHIP CLASS. Duplicate. the entry om the FSI Index Form,
Block 2. '

¢. BLOCK 4 - PREPARED BY, BLOCK SaREVIEWEC BY, BLOCK 6 APPROVED BY, BLOCK

7, REVISION/DATE. See instructions for the Master Systems and Subsystem Index.

d. BLOCK 8 -~ FUNCTIONAL FAILURE/FAILURE MODE. Enter a functional failure
and its related failure mode receiving a “yes" in Block 12 of the FEMA; number
each as numbered in the FMEA,

e. BLOCK 9 - CRITICALITY ANALYSIS. Enter Y or N to signify a yes or no
answer to each of the first three questions. The possible alternatives are:

Question
Assign
1 2 3 " Criticality Class
Y Y N/A A -
Y N Y B
Y N N C
N N/A N/A D

f. BLOCK 10 - CRITICALITY CLASS. Enter A, B, C or D based on the answers
in Block 8. These letters identify the four main branches of the logic tree as
follows:

9
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A - Operating safety; B. - Operating capability; € - Other regular
functions; D - Hidden or infrequent functions. '

g. BLOCK 11 - PREVENTIVE TASK? Enter 2 Y or N to signify a. YES or NO
answer to questions 4, 5, 6 or 7 in the RCM logic tree. If the Criticality
Class for this failure is A, the task must be able to reduce the risk to an

acceptable level; cost is not a consideration. If no task is available, a

Safety-Related Design Change Form (11ND NAVSEACENPAC 4790/40) must be submitted
to the PMS Coordinating Activity. '

h. BLOCK 12 - FAILURE FINDING TASK? Enter Y or N signifying a YES or NO
answer to question 9 in the logic tree.

h. BLOCK 13 - REDESIGN SERIAL NO. Enter the serial number of the
Safety-Related Design Change form if one was required for this failure.

i. BLOCK 14 - TASK DESCRIPTION OR DESIGN CHANGES. Enter a brief descrip-
tion of the applicable and effective tasks or design change related to this
failure. Assign a task code to each task. Tasks should be numbered sequen-
tially, with the letters "PM" prefacing each number {PM-1, PM-2,....). For
each tasks or desian change list the applicable equipment /component by LSACN
and nomenclature.

j. BLOCK 15 - PERIODICITY. Enter the periodicity for accomplishment of
task in Block 13. Use periodicities specified in table B-1.

k. BLOCK 16 - SERIAL NUMBER. Enter a four segment serial number as fol-
Tows:

{1) Segment 1 - Developing organization abbreviation followed by 2
slant (/). |

(2) Segment 2 - For contractor developers, enter the development
authorization number; for other development activities, assian a development
number followed by a slant (/).
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{3) Segment 3 - "37" to indicate the RCM Decisfon Logic Tree Analysis
form, followed by a slant (/). ‘

(4) Segment 4 - LSACN from Block 1.
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| . - TABLE 8-1
MAINTENANCE PERIODICITY CODES

-a._ Calendar Periodicity

D - Daily ' 18M - Each 18 Months
W - Weekly 24M - Each 24 Months
M - Monthly 30M - Each 30 Months
Q - Quarterly . 36M - Each 36 Months
S - Semiannually 48M - Each 48 Months
A - Annually ' 60M - Each 60 Months

C - Cycle (once during the
period between consecu-
tive scheduled Regular
overhaul, ROH. It shali
f'. _ ' - be prescribed only when .
: . it is not possible to
" use the 18M to 60M
periodicities.

b. WNon-Calendar Periodicity

R - Situation Reguirement
U - Unscheduled {corrective)

¢. Inactive Equipment Maintenance

LU - Lay-Up Maintenance
PM - Periodic Maintenance
SU - Start-Up Maintenance
OT - Operational Test
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B.9 Corrective Maintenance (CM) Fai1uré Mode Setection

The CM Failure Mode Selection worksheet (figure B-9} provides an important
link between the FMEA {Section B.7) and the Corrective Maintenance Task Analy-
sis (Section B.11). Since all CM tasks ultimately involve equipment compon-

~ents, the dominant failure modes determined during the FMEA must be associated

with the corresponding equipment/component [1]. The end result of this analy-
sis is a list of failure modes that will undergo further analysis to determine

" maintenance requirements. One CM Failure mode Selection worksheet is prepared

for each subsystem and will contain all identified dominant failure modes. To
amplify, failure modes determined through analysis of equipments, (that are
FSIs within the subsystem,)must be included.

BLOCK 1 - LSACN. Enter the system or subsystem LSACN.

BLOCK 2 - NOMENCLATURE, Enter nomenclature corresponding to LSACN in block 1.

BLOCK 3 - DOMINANT FAILURE MODES. Transfer all failure modes from the block 9,
that have a yes in block 11, of the subsystem's FMEA form{s)., The failure
modes should be matched to, and recorded opposite the equipments listed in
block 3.

BLOCK 4 - EQUIPMENT. Enter the equipment/component nomenclature and LSACN for
all elements of the subsystem described in block 1. This information is avail-
able from the Data Collection worksheet(s) for the particular subsystem.

BLOCK 5 - UNIT FAILURE RATE. Enter the inverse of the equipment MIBF from

block 20 of the Data Collection worksheet.

BLOCK 6 - USAGE FACTOR. Enter usage factor from block 22 of the Data Collec-
tion Worksheet,

. t———

[1] In complex systems, it is possible that an FMEA will be completed on an
equipment or component. This will be documented by an Additional FSI
Selection Worksheet.
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BLOCK 7 - ADJUSTED FAILURE RATE. Multiply block 5 times block 6, enter result,

BLOCK 8 - QUANTITY PER SUBSYSTEM. Enter the number of equipments per subsys-

tem,

BLOCK 9 - SUBSYSTEM FAILURE RATE. Multiply block 7 times block 8, enter re-
sult. '

BLOCK 10 - UNIT MODE FAILURE RATE. Estimate the failure rate of each failure
mode for eaéh equipment/component. The entered value must ba in the same units
and be less than or equal to the Adjusted Failure Rate {(block 7}, of the
equipment/component.

BLOCK 11 - ADJUSTED MODE FAILURE RATE. Multiply block 8 times block 10, enter
result,

BLOCK 12 - % OF TOTAL SUBSYSTEM FAILURE RATE. Enter the percentage for each
failure mode calculated as follows.

% of Total Subsystem Failure Rate = Adjusted Mode Failure Rate (block 11)
' }E:Subsystem Failure Rates {block 9)

BLOCK 13 - COLUMN A. RANK AND COLUMN B. CUMULATIVE SUBSYSTEM FAILURE RATE.
Enter a 1 in column (a) opposite the failure mode with the highest percentage
in block 12. Enter this percentage from block 12 into column b, next, enter a
2 opposite the second highest percentage in block 12, and add this percentage
to the previous percentage. Continue the ranking and summing process until the
cumulative percentage reaches (equals or exceeds) the limit set for analysis,
based on the MEC of the subsystem.

BLOCK 14 - SELECT. Place a mark opposite any ranked failure modes? -

BLOCK 15 - PREPARED BY. Enter name, address, and sianature of preparer; enter
date. -

e -
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BLOCK 16 - REVIEWED BY. Enter name, address and signature of reviewer; enter
date. ' '

BLOCK 17 - APPROVED BY. Leave B}ank (for Navy use only).

BLOCK 18 - REVISION. Enter "ORIGINAL," or "A,* "B," "C," etc. sequentially and

 date. Place a vertifical black bar in the right hand margin in line with the

revised information,

BLOCK 19 - SERIAL NUMBER, Enter serial number (optionaT). Also, enter page

numbers.,
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B.10 Level of Repair Analysis

The purpose of the level of repair analysis is to verify the repair stra-
tegy of each equipment within a subsystem. The purpose of analysis is to es-
tablish, verify or revise an equipment/component SM&R code. A level of repair |
worksheet, figure B-10 will be prepared for each subsystem and the repair ana-
lysis will consider all equipment/components in the subsystem,

BLOCK 1 - SUBSYSTEM LSACN. Transfer from block 1 of CM Failure Mode Selection

- worksheet,

BLOCK 2 - NOMENCLATURE. Transfer from block 2 of CM Failure Mode Selection

Worksheet.

BLOCK 3 - EQUIPMENT. Enter the LSACN and nomenclature of all equipment listed

in block 3 of the CM Failure Mode Selection Worksheet.

BLOCK 4 -~ EXISTING SMRBR CODE., Transfer code from the block 17 of the Data Col-
lection worksheet if an SM&R for the specific equipment/component code has been
assigned, Enter code opposite the corresponding equipment/component in block
3. '

BLOCK 5 - CM NON-ECONOMIC LOR, Using the logic chart shown in figure B-10, de-

termine the applicable CM Maintenance Strategy for each equipment/component.
When going through the logic indicate the answer (Y/N) in the appropriate
space. Alsc record the result (I replace, 0 repair, etc). If the existing
SMER code (block 4) agrees with the LOR'analysis, enter the code in block 7 and
proceed to the next equipment.

COLUMN 6 - ECONOMIC LORA. If the MAINTENANCE STRATEGY (Column &) indicated a

REPLACE action, conduct a preliminary economic LORA using the NAVSEA Level III
LORA model to determine what action should be taken concerning the removed
unit., Enter the result: DLR {(Depot Level Repairable), FLR (Fleet Level Re-
pairable) or C (Consumable).
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COLUMN 7 - REVISED SM&R. Develop an SMER Code in accordance with OPNAVINST
4410.2, based on the Maintenance Strategy (Column 5) and Economic LORA (Column
6). '

COLUMN 8 - REMARKS. Optional.

BLOCK 9 - PREPARED BY. Enter name, address, and sianature of preparer; enter
date.

BLOCK 10 - REVIEWED BY. Enter name, address and signature of reviewer; enter
date,

BLOCK 11 - APPROVED BY. Leave blank (for Navy use only).

BLOCK 12 - REVISION, Enter "ORIGINAL," or "AL" "B, "C," etc. sequentially an
date. Place a vertical black bar in the right hand margin in line with the

revised information.

BLOCK 13 - SERIAL NUMBER. Enter serial number (optional). Also, enter page
numbers.




B-37

] Jovd

ilvc

YIBN TYI¥IS “E1

iwa

NOISIATY “Z1 A8 (IA0HdSY "IT

3iva

Af GIMIIAY 01

- 3

UPHS

AR 03¥Yd3kd 6

SYUVHRS

Lt

AR |
K032

4

Munssy fqo len i 1*G i ¢ 1 E |2 | 1

suop3sany) 21507 WD 80T NODI-NON WD °S

3002 ¥YHS
ONLISIX3 °¥

JUAIVTIINTHON 2

LNEWGIND3 ‘£

HIYST WILSASENS °1

(13THSHEON ¥u0T)
LIHSHIOM SISATVNY UIVATY 40 T3AT1

01-9 34nbl4




B-38

B.11 LSA Corrective Maintenance Task Worksheet

The LSA Corrective Maintenance Task Worksheet, Figure B-11, 1is used in
identifying the maintenance tasks required to correct the dominant failure
modes selected in Section B.9. A worksheet(s) will be completed for each sub-
system,

BLOCK 1 - LSACN. Enter from Block 1 of the Corrective Maintenance Failure Mode
Selection Worksheet.

BLOCK 2 - NOMENCLATURE. Enter from Block 2 of Corrective Maintenance Failure
Mode Selection Worksheet. )

BLOCK 3 - FAILURE MODES. Enter serially the number assigned to failure modes
(for example, 1.1.a, 1.1b, 1.2a, 2.la) receiving a "check" in Block 14 of the
Corrective Maintenace Failure Mode Selection Worksheet for the specific subsys-

tem,

BLOCK 4 - EQUIPMENT. Transfer the equipment/component and LSACN from Block 4
of the Correctivé Maintenance Failure Mode Selection Worksheet,

BLOCK § - TASK DESCRIFTION. For each equipment identified in Block 4, enter a

brief description of the appropriate repair action required. If the same task
has already been described for the same equipment in repair of another failure
mode, enter “See Task" and the applicable TASK CODE from Block 7.

BLOCK 6 - TASK FREQUENCY. Enter the estimated task frequency per annum, This
value will equal the Adjusted Mode Failure rate {Block 11) for the specific
faiture mode recorded or the CM Task Selection Worksheet multiplied by 8.76.

BLOCK 7 - TASK CODE. Serially number each task, preceding each number -with
nEMY (if the same task was identified earlier and assigned a code, use that

code):

Sample codes: (M-1, (M-2, ... (M-999
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BLOCK 8 - PREPARED BY. .EnteE name of worksheet preparer.

BLOCK 9 - REVIEWED BY. Enter name of worksheet reviewer,

BLOCK 10 - APPROVED BY. Leave blank (reserved for Navy use).

BLOCK 11 - REVISION. Enter "ORIGINAL," of mpLM "B," “C," etc. seguentially and

date. Place a vertical black bar in the right hand margin in line with revised
information.

BLOCK 12 - SERIAL NUMBER. Enter serial number (optional). -Also, enter work-

sheet page numbers.
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B.12 Servicing and Lubrication Analysis Worksheet

The Servicing and Lubrication Analysis Worksheet, Figure B-12, is used to
identify preventive maintenance tasks that consist of the routine replacement

‘of~ consumables, such as grease, oil filters, hydraulic fluid, coolants, etc.

Some of these tasks may have already been identified during the previous RCM
analysis. In the preparation of this document, it is fmportant to consider
manufacturer's recommendations. The preparer must also seek to specify the use
of common materials and sensible periodicities., The document shall be prepared
as follows:

a. BLOCK 1 - SWAB NUMBFR. Enter the LSACN of the system under analysis
as defined on the Master Systems and Subsystems Index, Block 7.

b, BLOCK 2 - NOMENCLATURE. Enter the nomencTature of the system under
analysis from Block 8 of the Master Systems and Subsystems Index.

c. BLOCK 3 ~ SHIP CLASS, Duplicate the entries from Block 2 of the Mas-
ter System and Subsystems Index.

d. BLOCK 4 - PREPARED BY, BLOCK 5 - REVIEWED BY, BLOCK 6 - APPROVED BY

~ BLOCK 7 - REVISION/DATE, See instructions for the Master Systems and

Subsystems Index.

e. BLOCK 8 - ITEM AND TASK DESCRIPTION. Enter the nomenclature and LSACN
of each item and beneath that the description of each servicing and lubrication
task pertinent to that item incjuding MRC SYSCOM Control Number where appropri-
ate. Assign a task code to each task. Tasks should be numbered sequentially,
with the letters "SL" prefacing each number (SL-1, SL=2,00ee)s

f. BLOCK 9 - LOCATION, Enter the compartment number(s) where the item(s)
upon which the task is performed is located. -

g. BLOCK 10 - QUANTITY. Enter the quantity of the items upon which the
task is performed that are installed in the system under analysis.
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h. BLOCK 11 - PREVIOUS PERIODICITY. Enter the most recently used period-
jcity for this task on this or similar items. If this is a new item, enter the
manufacturer's recommendation.

{. BLOCK 12 - MATERIAL SPECIFICATION. Enter the specification/symbols of
any material used (oil, grease, fluid, etc.)

. BLOCK 13 - ANALYSIS DECISION. " Enter action taken by analysis; NC-no
change, OM-omit, CM-change material, CP-change procedures; and the revised

periodicity, if appropriate.

k. BLOCK 14 - EXPLANATION. Enter rationale and justification for the
analysis decisions in Block 13; outline revised procedures, and specify new
materials as appropriate. '

1. BLOCK 15 - SERIAL NUMBER, Enter a four segment serial number as fol-
Tows:

(1) Segment 1 - Developing organization abbreviation followed by a
slant (/).

(2) Seument 2 - For contractor developers, enter the development
authorization number: for other development activities, assign a development
number followed by a slant (/).

(3) Segment 3 - "32," indicating the Servicing and Lubricating
Analysis form followed by a slant (/).

(4) Segment 4 - LSACN form Btock 1
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'B.13 Inactive Equipment Maintenance (IEM) Analysis Worksheet

The IEM analysis shall provide the basis for determining the maintenance
requirements to be performed when an equipment is temporarily inactivated for
30 days or longer. The maintenance requirements shall prepare the equipment
for the inactive period (Lay-Up Maintenance); protect the equipment during the
inactive period (Periodic Maintenance); prepare equipment to become operable
(Start-tUp Maintenance): and ensure the eguipment is compietely operable at the
end of the inactive period (Operational Test).

The Inactive Equipment Maintenance Worksheet, Figure B-13 will be used to
conduct analysis at the Subsystem level.

BLOCK 1 - LSACN. - Enter the system or subsystem LSACN.

BLOCK 2 - NOMENCLATURE., Enter system or subsyétem nomenclature corresponding
to block 1.

COLUMN '3 - EQUIPMENT. List equipments and LSACNs within the subsystem from

block 3 at the CM Failure Mode Selection worksheet.

COLUMN 4 - DEGRADATION. List types of degradation which will occur if the
equipment is not operated for periods exceeding 30 days (up to 18 months).
Ignore routine preservation (i.e., painting).

COLUMN 5 - IEM TASKS. Determine whether there are one or more applicable and
cost-effective tasks which will protect the equipment listed in Column 4, Con~
sider actions at the beginning of the inactive period (lay up tasks} or peri-
odic maintenance tasks. Also, determine what maintenance tasks are required to
activate equipment that has been idle for a prolonged period. Consideration
must be given the actions taken to lay-up the equipment to ensure procedures
are provided to restore it to the original condition. Provide start-up mainte-
nance where necessary and specify what tests are required to determined the

operability of the equipment.
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COLUMN 6 - PERIODICITY. List the IEM periodicity, Lay-Up Maintenance (L),

Periodic Maintenance (PM), Start-Up Maintenance (SU), or Operational Test (OT)
for each task in column 6. For periodic maintenance, identify the periodicity
of performance required by adding a code to the PM indicator, for example,
PM{W), PM(M) (See Table D-1 for periodicity codes).

COLUMN 7 - TASK CODE. Assign a task code to each task. Tasks should be
numbered sequentially, with the letters nIM" prefacing each number (IM-1, IM-2
... IM=899), '

BLOCK 8 - PREPARED BY. Enter name, address, date and signature of worksheet

preparer.

BLOCK 9 - REVIEWED BY. Enter name, address, and signature of worksheet
reviewer, '

BLOCK 10 - APPROVED BY. Leave blank (reserved for Navy use).

BLOCK 11 - REVISION. Enter "ORIGINAL," or "A," "g," “C," etc. sequentially and

date. Place a vertical black bar i the right hand margin in line with revised
information.

BLOCK 12 - SERIAL NUMBER.  Enter serial number (optional}.  Also, enter
worksheet page numbers.
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B.14 Task Requirements
‘The Task Requirements worksheet, figure B-14 is used to 1ist maintenance
resource requirements. One worksheet will be completed for every maintenance

task identified in the Analyses {CM, PM, IEM and servicing and lubrication).

BLOCK 1 - LSACN. Enter the equipment LSACN., PM analysis: Logic Tree Analysis,

block 1; CM analysis: (M Task Worksheet, block 4A; S&L analysis: Servicing and
Lubrication Analysis, block 8; IEM analysis: IEM Task Worksheet, block 8.

BLOCK 2 - NOMENCLATURE. Enter corresponding nomenclature. PM analysis: Logic

Tree Analysis, block 2; CM analysis: (M Task Worksheet, block 4B; S&L analysis:
Servicing and Lubrication Analysis, block 8; IEM analysis: IEM Task Worksheet,
block 3. '

BLOCK 3 - SHIP CLASS, Enter as required.

BLOCK 4 -~ TASK CODE. Enter appropriate task code. PM analysis: Logic Tree

Analysié,- block 14, CM analysis: (M Task Worksheet, block 7, S&L analysis:
Servicing and Lubrication Analysis, block 8; IEM analysis: IEM Task Worksheet,
block 7.

BLOCK 5 - TASK DESCRIPTION. Enter individual task description; PM analysis:

RCM Logic Tree Analysis block 14; CM analysis: CM Task Worksheet block 5; S&L
analysis: Servicing and Lubrication Analysis, block B IEM analysis; IEM work-

-sheet block 5.

BLOCK & - PERIODICITY. Enter periodicity; PM analysis: Logic Tree Analysis
block 15; CM analysis: (M Task worksheet block 6[1]; S&L analysis: Servicing
and Lubrication Analysis, Block 11 or 13; IEM analysis: IEM Task Worksheet
block 6.

[1] For CM periodicity = 1  x12
frequency (BTock 6)
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BLOCK 7 - TASK SUMMARY. If Task Description (Block 5) does not adequately con-
vey what must be done, briefly summarize the action to be taken, (Note: if an
existing MRC applies to the task to be performed, indicate MRC number.) indi-
cate any unusual access problems. Identify any special facilities or industri-
al equipment required, and check the “Special Facilities® block if such are
required. Describe any test requirements needed on completion of the action.

BLOCK 8 - SHIP'S OREW. Check "yes" or "no" to indicate whether the ship's crew
will have the ski%ls, materials, tools, and equipment to perform the tasks de-
scribed. If the crew is not considered capable, briefly explain why.

BLOCK 9 - LEVEL OF REPAIR (LOR), Check "0", "I" or "D" to indicate the level
at which the task should be performed. Figure 5-5 provides togic for PM tasks;
the SM&R code shall be used in determining the appropriate level of CM tasks.

BLOCK 10 - SKILLS. Enter the number of personﬁ needed to perform the mainte-
nance requirement, by rate/rating and NEC, and the time required by each one.
If a new NEC is considered necessary, & Special Requirements Worksheet shall be
completed (Sectiom B.15).

COLUMNS A, B, and £ - No. of Men, Rate/Rating, and NEC

Entries should be made as follows:

a. If a commissioned officer or warrant officer should be present or
available for a specific task indicated in a maintenance procedure, the of-
ficer's billet title (DCA, EMO, ENG, etc.) should be entered in Column B.

b. List the rates and ratings in"Column B, based on respective qualifica~
tion factors in the Manual of Qualifications for Advancement in Rating, NAVPERS
18068C. If a special skill is required, also enter the Navy Enlisted Classifi-
cation {(NEC) in Column C. NECs are listed in Section II, NAVPERS 18068D.

c. In cases where more than one rating is required, they shall be listed
after the officers in alphabetical order, descending by rate within each rating
category: for example, Eng. Off., BTI, 872, DS2, MMl, MM2.
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d. Enter the number of personnel of each rate/rating required in Column A
when two or more persons of the same rate are required and their time require-
ments are not equal, then each person shall be listed separately. When addi-
tional personnel are required because of safety regulations, the rate and num-
ber of such personnel shall also be included.

COLUMN D - M/H (Manhours). Manhours covnerted to hours and tenths of an hour
shall be entered in Column D. When a commissioned officer or warrant officer
is reguired, no manhours shall be assigned. The time entered shall indicate
the manhours required for each rate/ rating/NEC listed in Columns C and D. When
two or more persons of the same rate are indicated in Column A, the entry in
the manhours column will be a summation of their required time. When two or
more persons of the same rate are required and their time requirements are not
equal, then each person shall be listed separately. Equipment warm-up time of
30 minutes, or Yess, shall be included in the assigned manhours. Warm-up times
in axcess of 30 minutes shall not be included unless the maintainer is required
for constant observance. "Make ready" or "put away" time shall not be included
in this block.

BLOCK 11 - TOTAL M/H. Enter the sum of the manhours listed in Column 10d.

BLOCK 12 - ELAPSED TIME. Enter the total elapsed time required for this task,
jncluding applicable warm-up.

BLOCK 13 - MATERIALS AND PARTS. List any materials, lubricants, or parts re-
quired to perform the task. Indicate identification number, quantity required,
related unit-of measure (U/M), and descriptiomn. Use manufacturer's FSCM and
part number for spare parts. Use Military, Federal, or Navy specification num-
bers for materials and lubricants where applicable; otherwise use an NSN. When
a commerical specification must be used, provide the manufacturer's number and
check the "Special" column. '

BLOCK 14 - SPECIAL TOOLS. List special tools required to perform the task,
Provide manufacturer's FSCM, part number, and description. Use the “Special”
column to indicate any special tool that is expected to cost over $500 per

unit.
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BLOCK 15 - TEST EQUfPMENT. List test equipment required. Electronic/electri-
cal test equipment should be selected from MIL-STD-1364E (NAVY) or NAVSEA
STO@P-AA-1DX-B1@1 PEETE,

BLOCK 16 - PREPARED BY. Enter name, address, and signature of preparer; enter
date,

BLOCK 17 - REVIEWED BY. Enter name, address, and signature of reviewer: enter
date.

BLOCK 18 - APPROVED BY. Leave blank (reserved for Navy use).

BLOCK 19 - REVISION. Enter "QRIGINAL," "A," "B," "C," etc. sequentially and
date. Place a veritical black bar in the right hand margin in line with the
revised information.

BLOCK 20 - SERIAL NUMBER, Enter serial number (optional).
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Figure B-14
TASK REQUIREMENTS WORKSHEET

1. LSACN 7. NOMENCLATURE 3. SHIP CLASS
4. TASK CODE 15. TASK DESCRIPTION 6. PERIODICITY
7. TASK SUMMARY (include Facilities Requirements): 12, SKILLS
_ [T} spec. . . b c
: Fac. N0.| "RATE/ | SNEc | Y
RATING |
8. SHIP'S CREW ' 5. LOR {11, TOTAL M/H J12. ELAPSED
7] ves 1 no 10 O Co " oTIME
13. MATERIALS & PARTS ,
NUMBER QUANTITY U/ DESCRIPTION SPECTAL
14, SPECIAL TOOLS ' 15, TEST EQUIPMENT
SPECIAL ('SCAT/IDENT NO.  DESCRIPTION SPECIAL
NUMBER DESCRIPTION 28500
16. PREPARED BY: | 17. REVIEWED BY: |18. APPROVED BY: |[19. REVISION [20. SERIAL NO.
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B.15 Special Reguirements Justification Worksheet

A Special Requirement Justification Worksheet (Figure B-15) must be pre-
pared for each special requirement identified during the task definition proc-
ess. Special requirements include personnel skills, facilities, support and
test equipment, and materials for which the analyst determines the current Navy
jnventory or standards are inadequate for proper completion of the task.
Special tools, whose unit cost is over $500, should also be included.

Only one Special Requirements Justification Worksheet should be prepared
for each unique special requirement. If a particular special requirement
exists for more than one task, mu]tip!é Task Codes should be entered in Block 5
of the Special Worksheet describing the requirement,

Complete each Special Worksheet as foliows:

BLOCK A - REQUIREMENTS TYPE. Check which type of special requirement (Facili-

ties, Skills, WEC, Support and TEST Equipment (S&TE), Tools, or Materials) is-

to be described in Block 4.

BLOCK 1 - LSACN. Duplicate Block 1,'from‘appropriate Task Requirements Work-
sheet.

BLOCK 2 - NOMENCLATURE. Duplicate Block 2, from appropriate Task Requirements
Worksheet .

BLOCK 3 ~ SHIP CLASS. Enter as required.

"BLOCK 4 - SPECIAL REQUIREMENT DESCRIPTION AND FUNCTION. Enter a detailed de-
scription of the special reqnirement. Include a brief description of its func-
tion. Enter manufacturer data if applticable. If skil1/NEC, briefly cutline
training required. If S&TE, provide specific information on the range, type,
and tolerances of inputs and outputs.

BLOCK 5 - TASK CODES. List the Task Codes ({Block 3, Task Reguriements Work-
sheet) for the tasks in which the special requirement is needed.
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BLOCK 6 - EXPLANATION AND JUSTIFICATION, Briefly explain why the special re-

quirement exists. Describe the potential impact on equipment functions if the
special requirement is not available. Describe why standard/existing resources
cannot be utilized,

NOTE: Skip to Block 12 if Special Requirement is Facilities or Skil1s/NEC.

-

BLOCK 7 - QUANTITY. Enter the maximum quantity or number of items needed for a

single task.

BLOCK 8 - UNIT OF ISSUE (Ul). Enter appropriate unit of issue (S&TE and Tools

are normally “EA"). Note that Quantity (Block 7) should be measured in this
unit of issue.

BLOCK § - UNIT COST. Enter the estimated cost per unit.

BLOCK 10 - DIMENSIONS. Enter the approximate dimensions per unit in feet and

tenths of feet (format is Length/Width/Height).

BLOCK 11 - WEIGHT. Enter the approximate weight per unit in pounds

PREPARED BY. Enter name, address, and signature of preparer, plus

BLOCK 12 -

date.

BLOCK 13 - REVIEWED BY. Enter name, address, and signature of reviewer, plus
date.

BLOCK 14 - APPROVED BY. Leave blank. (Reserved for Navy use.)

BLOCK 15 - REVISION. Enter "ORIGINAL," or "A," "B," "C," etc. sequentially and

date. Place a vertical black bar 1in the right hand margin in line with the

-‘fevised information.

BLOCK 16 - SERIAL NUMBER. Enter serial number (optional).
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Figure B-15

SPECIAL TASK REQUIREMENTS JUSTIFICATION

T, REQUIREMENTS TTPE;
O racieiries [ Test gqure.
(O sxieLs/ver - [ rooLs
J MATERIALS
1. LSACN 2. NOMENCLATURE 3. SHIP CLASS
4. SPECIAL REQUIREMENT DESCRIPTION AND FUNCTION 5. Eééés

&. EXPLANATICN AND JUSTIFICATION

4LOCKS . 7-11 APPLICABLE TO TEST £QUIPMENT, TOQLS, AND MATERIALS ONLY

7. QUANTITY 8. ul 9. UNIT COsT 18. ?é#%NSIGNS (LIN/H) 11. WEIGHT (LBS)
12. PREPARED 3Y: [13. REVIEWED SY:{14, APPROVED 8Y: |15. REVISION |16, SERIAL NUMBER
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| APPENDIX C
Instructions for the Use of Mechanized LSAR

C.1 Purpose

The worksheets and procedures. specified by this manual were designed to
guide the analyst through the sequential analysis steps involved in determining
maintenance requirements in a systematic and efficient manner. In addition
they provide the government LSA Review Team with a documented audit trail which
can be used to validate logistic requirements and identify the source data used
to determine those requirements.

The mechanized LSAR, however, provides an efficient medium for the storace
and use of the data producedfby the various LSA tasks. This appendix provides
a cross reference between the data generated by the LSA-II process and the
applicable Data Element Numbers (DENs) of the mechanized L3AR, There is no
reguirement to transcribe the results of the LSA-II analysis to the mechanizal
LSAR unless the Statement of Work specifies that the LSAR and government fur-
nished software will be used to satisfy various contract data requirements,
e.g., PTD, Technical Manuals, support and test eguipment lists etc.

C.2 Data Cross Reference

During some procurements it may be required that a number of the Data
Sheets developed by NAVWESA be completed. To aid in the data transcribing
effort, and to prevent unnecessary duplication of analysis, the following list
by individual NAVWESA data card is provided., Its purpose is to serve as a
cross reference between data developed from LSA-II analysis and NAVWESA data
requirements. If any data translation or change in definition is required,
this is also indicated, Data elements definitions that do not exactly match

those generated by LSA-II analysis are indicated by an asterisk.
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. " Data Sheet A: Operations & Maintenance ﬁequirements ' )

Information required to complete this data sheet is normally provided by_
the government and should be available prior to Full Scale Development and the
commencement of LSA-II analysis. '




!(. Data Sheet B: Item Reliability (R) Maintainability (M) Characteristics

Card Bl - duplicates Card Agl
Card BP2 - duplicates Card A@2
- Card B@3AIB - duplicates Card A@3A/B
Card B4 : .
1. Maintainability Considerations - not used in LSA-II analysis
2. Maintenance Concept Impact - not used in LSA-II analysis.
3.A. Mean Time Between Failures - Data Collection Block 20
B. Mean Time To Repair - Data Collection Block 21
C. ‘Mean Time Between Maintenance Actions - Task Requirements Block
_ 5 ,
Card B@#6A/B
A. Logic Results - not used - RCM logic different
. B. Oisposition - not used in LSA-II analysis
C. Task Analysis Documentation - not used in LSA-II ana]yéis

@ Card BE7A/B
' 1. Item function - FFA Block 10

Card B@8A/B
* 1. Qualitative Maintainability Requirements - FFA Block 9, LSA-II

analysis includes item description.

Card B@9A/B
1. Maintenance Concept not used in LSA-II analysis

Card BPA/B
' 1. Remarks/Recommendations/Justification « not used in LSA-II analy-
sis
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. ~ Data Sheet C: Task Analysis Summary o : | )

Card (Pl

LSACN - Task Requirements. - Block 1

End Item Acronyn data - not used in LSA-II analysis
Service Designation code - not used in LSA-II analysis
FSCM - Data Collection Block 7

Alternative Action Code - not used in LSA-II analysis
Revision Code - not used in LSA-II analysis

Data Sheet States Code - not used in LSA-II analysis
Drawing Classification - not used in LSA-II analysis
Serial Number Effectivity - not used in LSA-II analysis
Date - not used in analysis

L]

. - .

o
o

Card CP2 _
1, TItem Name - all data sheets except MSSI, FFA, FSI index, RCM
Logic, Special Task Requirements

2. ITtem Designation Code - Data Collection Worksheet Block 8, or Task
Requirements Block 14,

3. Conversion Factor - CM Failure Mode Selection Block 6, and Data.
Collection Block 22.

Card CO3A/8

. Manufacturer Part Number - Data Collection Block 8
FSCM - Data Collection Block L%

Drawing Number - Data Coltlection Block 14

. FSCM - Data Collection Block 14

Hw N

-Card CQ4A-1
1. Task Code (Data Chain) - not used in LSA-II analysis
2. Task Frequency - RCM logic Block 14, CM Task Block 6, S&. Analysis
. _ Block &, IEM Block 6. -
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‘. Data Sheet C: Task Analysis Summary (Continued)
3. Measurement Base Code - not used in LSA-II analysis
4. Elapsed Time - Task Requirements Block 11 (only predicted)
- 5. Pilot Rework/Overhaul Candidate - not used in LSA-II analysis

6. Skill Level Code - not used in LSA-II analysis

7. Skill Speciality Code - Task Requirements Block Sc.

8. Skill Spediality Evaluation Code - not used in LSA-II analysis

* 9. Number of Men per Task - Task Requirements Block 9a. (this block
does not sum total)

10. Manhours - Task Requirements Block 10, (only predicted)
11. Requirements For - not used in LSA-II analysis
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Data Sheet D:

Maintenance Operator Task Analysis ‘j)

Card‘Dﬁl

1.

3

4

5.
6.
7.
8.
9

10.
11.

Card D@2

OV O e N =
- e 0@

Card D@3

LSACN - Task Requirements Block 1

Task Code - RCM Logic'Block 13, CM Task Block 7 S&. B8lock 8, IEM
Block 7. '

End Item Acronyn - not used in LSA-II analysis

Service Designation Code - not used in LSA-II analysis
FSCM - Data Collection Block 7

Alternative Action Code - not used in LSA-II analysis
Revision Code - not used in LSA-II analysis

Data Sheet Status - not used in LSA-II analysis

Drawing Classification - not used in LSA-II analysis
Serial Number Effectivity - not used in LSA-II analysis
Date - not used in LSA-II analysis

L SACN - Task Requirements Block 1
Task Code - Same as 0@l 2

Ttem Name - Same as €@2 1

Type, Model, Series - Same as gz 2
Conversion Factor - Same as (@2 3

A/B

LSACN - Task Requirements Block 1

Task Code - Same as D@l 2

MFR. Part Number - Same as C@3A/8 1

LRNC - not used in LSA-IIl-analysis

FSCM - Same as D@1 S.

Drawing Number - Same as C@3A 3 | -
LRNC - not used in LSA-II analysis

FSCM - same as C@3A/B 4
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'(. Data Sheet D: Maintenance Operator Task Analysis (CONTINUED)

Card D@4
1. LSACN - Task Requirements Blocks
- 2. Task Code - Same as D@l 2,
3. Task ldentification - not used in LSA-11 analysis.

Card D@5A-P

. LSACN - Task Requirements Block 1

. Task Code - Same as D@L 2

. Safety Hazard Level Code - not used in LSA II ana1y515 :

. Sequential Task Description - RCM Logic Block 13, CM Task Block 5,
S&L Block 8, IEM Block 5. '

L% B B
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Card D@6A-H (Data Sheet D1)

1. LSACN - Task Requirements Block 1
i\. 2. Task Code - Same as D@l 2
3. Safety Hazard Level Code - not used in LSA-II analysis
% 4, Work Area - Data Collection Block 19 (LSA-1I analysis may require
more than the allocated 4 digits) '
5. Sequency Line Number - not used in LSA-I1 analysis
6. Skill Speciality Code - Task Requirements Block 9.c.

* 7. Man-Hours - Task Requirements Block g.d. (LSA-11 analysis
consistent with MIL-P-24534 (Navy))
8. Elapsed Time - Task Requirements Block 11

Card D@7A-H (Data Sheet D1)
1. LSACN - Task Requirements-Block 1
2. Task Code - Same as D@l 2
3. Manufacturer Part Number - Task Requirements Block 12
4, Item Catagory Code - not used in LSA-11 analysis
5. [Item Name - Task Requirements Block 12
6. Quantity Per Task - Task Requirements Block 12
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Data Sheet D: MaintenanCEIOperator Task Analysis (CONTINUED)

Card D@8A
1. LSACN - Task Requirements Block 1
2. Task Code - Same as D@l 2
A-H Skill Speciality Code - Task Requirements Block 9c.
Card 0@8B
1. LSACN - Task Requirements B8lock 1
2. Task Code - Same as D@1 2.

A-H Manhours - Task Reguirements Block 9d
1 Total Elapsed Time - Task Requirements Block 1l.

——
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11'. Data Sheet E: Support and Test Equipmeﬁt or Training Description and

Justification

Card Ef1l - Same as Card C@l

Card E@2

*

W N e

Card E@3A/B

~ ;M & N -
- -

.

Card E@4 (used for Special Requirements only)

- S 7S S A R S

FSCM ~ Task Requirements Block 14

LSACN - Same as card EQI

Item Name - Same as card C@2

Item Designation Code - Task Requirements Block 14
Conversion Factor - not used in LSA-II analysis

LSACN - Same as card EPl
Manufacturer Part Number - Task Requirements Block 14
LRNC - not used in LSA-II a&nalysis

Drawing Number - not used in LSA-II analysis
LRNC - not ‘used in LSA-II analysis
FSCM - not used in LSA-II analysis

LSACN - Special Task Requirements Block 1

Type of Item Code - not used for LSA-II analysis

Operating Dimension and Weight-Special Task Blocks 9 and 10
Storage Dimensions and Weight - not used in LSA-II analysis

Card E@5 - (used for special Requirements only)

LSACN - Special Task Requirements - Block 1

Procurement Concept Code -« not used in LSA-II analysis

Unit Cost (Non Recurring) - Special Task Reguirements Block 8
(LSA-11 makes no distinction between Non Recurring and Recurring
costs)

4., UPM - Not used in analysis

Unit Cost (Recurring) - Special Task Requirements Block 8 (LSA-II

“makes no distinction between Non Recurring and Recurring costs)

UPM - Not used in LSA-II analysis
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: . Data Sheet E: Support and Test Equipment or Training Description and ' )
- Justification (CONTINUED) ‘

* 7. Total Quantity Required - Special Task Requirements Block 6
(LSA-11 assumes total quantity and on & per task basis)
8. Extended Unit Price - not used in LSA-I1 analysis
9, Support Equipment Grouping 1dentification Number - not used in
LSA-I1 analysis
Card EQ6A/B

1. LSACN - same as Card 5@1
2 -4 LSACN and Task Code - same as cards DPSA-P

_tard EQ7A - not:used in LSA-11 analysis
Card E@7B - not used in LSA-II analysis

. 'Cﬁrd £47C - not used in LSA-IT analysis - '}
Card E@8 (Sbecial Requirements. only)

1. LSACN - Special Task Requirements Block 1
2. Justification - Special Task Requirements Block 5

Card €09 (Special Requirements only)
1. LSACN - Special Task Requirements Block 1
2. Descr1pt1on and Function - Special Task Requirements Block 3

Card E1p - not used in LSA-IT anatysis

Card E11 - not used in LSA-1I analysis -

Card £12 - not used in LSA-1I analysis




“f. Data Sheet F: Facility Description and Justification
Card FPl - Same as card COl
- Card F@2 - not used in LSA-11 analysis
Card FP3A/B - Task Requirements Block 6

Card F@aA/B - Cards F1@A/B - not used in LSA-II analysis

¢-11
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. Data Sheet G: Skill Evaluation and Justification ' )

- Not used in LSA-II analysis
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'@

Data Sheet H: Supply Support Requirements'

Card KP1A
1. Manufacturer Pant Number - same as DP7A-H
2. Reference Number Category - not used in LSA-II analysis
3. Reference Number Format code - not used in LSA-II analysis
4, FSCM - same as DP3A Block 8 '
5. Item Name - Same as D@2 Block 3
6. Item'Category Code - not used in LSA-II analysis
7. Quantity per End Item - not used in LSA-II analysis
8. Type of Item Code - not used in LSA-II analysis
9. Essentiality Code - Data Collection Block 24
10, Shelf Life Code - not used in LSA-II analysis
11, Production Lead time - not used in LSA-II analysis
12. Unit of Measure Code - not used in LSA-II analysis
* 13, Total Quantity Required - Task Requirements Block 12 (LSA-II
|. assumes total qua_ntity on a per task basis)
‘ 14, Service Description Code - not used in LSA-II analysis
15, Date - not used in LSA-IT analysis

Cards HP1B - HP4AC - not used in LSA-II analysis

‘Card HP5

Manufacturer Part Number - Same as Card D@7A-H
LSACN ~ same as card D@l |

SMR - LORA Block 7

Failure Factor I - not used in LSA-II analysis
Failure Factor Il - not used in LSA-I1 analysis
Failure Factor IlI - not used in LSA-II analysis
Identification Code - not used in LSA-II analysis
Quantily per Assembly - Task Requirements Block 12
Remarks ~ not used in LSA-II analysis

W OO s o S WY

e U HB6 - HBLP and HE2@ - not used in LSA-II analysis
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‘I' Data Sheet J: Automatic Testing Equipment Requirement/Test Program Set e
Description - not used in LSA-II analysis
Card Ifi - I@B3A/B - not used in LSA-II analysis
Card 104 _
1. LSACN - same as card (@l ¢

2, Item Name - same as card C@2 .
3. Automatic Test Equipment Identification - Data Collection Block 16

Cards I@SA - I1f - not used in LSA-II analysis




