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FOREWORD

This standard fmplements the Loglstic Support Analysis (LSA)
guidelines and requirements established by Department of Defense (DID) l
Iustruction 5000.2, Major System Acquisition Procedures. The requirements
of this standard are applicable to major and less-than-major
system/equipment acqulsltion programs, major modlfication programs, and
applicable research and development projects. The goal of this standard is
a single, uniform approach by the Military Services for conducting those
activities necessary to (8) cause supportsbility requirements to be an
integral part of system requirements and design, (b) define suppart
requirements that are optimally related to the design and to each othexr, (c)
define the required support during the operational phase, and (d) prepare
attendant data products. LSA is the selective application of dcientific and
engineering efforts undertaken during the acquisition process, as part of
the system engineering and design process, to assist in complying wich
supportability and other Integrated Logistic Support (ILS) objectives
through the use on an iterative process of definition, synthesis, tradeoff,
test, and evaluation,

This standard provides general requirements and descriptions of tasks
which, when performed Iin & logical and iterative nature, comprise the 1SA
Process. Thne tasks ars structursd for maximum flaxibility in their
application. In addition to the general requirsments and task description
sections, this standard containg an application guildance appendix which
provides racionale for the selecrion and ratloring of the tasks to mest
program objectives in a cost effective manmner. This document is
intentionally structured to discourage indiscriminate blanket applications.
Tailoring Is forced by requiring that specific tasks be selected and that
certain essential information relative to implementation of che selected

-tasks be provided by the requiring authority. Additionally, the user must

be aware that when the LSA process, or & portion thersof, is implemanted
contractually, more than the LSA statement of work and LSA deliverable data
requirements must be considered. Readiness and supportability requirsmencs
and objectives must be appropriately integrared and.embodied in
specifications, general and special contreet provisions, evaluation factors

for award, instructions to offerors, and other sections of the salicitation
docunent,

Defense system acquisitions are directed toward achleving the best
balance between cost, schedule, performance, and supportability. Increasing

avarenese that supportablilicy facters, such a8 panpower and parsonmsl
skills, are a critical element in system effectivensss has necessitated
early support analyses, the establishment of system constraints, dasign
goals, thresholds and criteris in these areas, and the pursuit of design,

operational, and support approaches which optimize 1ife cycle costs and the

, resources required to operate and meintain systems. This atandard was

prepared to ldentify these early analysis requirements and foster their cost
effective applicacion during sysvem acquisitions.

Supersedes page {11 of 11 April 1983
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1. SCOPE

1.1 Purpogse. This standard provides general requirements and task
descriptions governing performance of lLogistic Support Analysis
(1SA) during the life cycle of systems and equipment.

T A a__ N2 _ad__ L Pa__ A2 WLL L. e .3 __ _tr_ e TY mmsdemo

lL.4 APPLLCAEVION O Jv&OVATG. This standard npp:.:.es to all syscam/
equipment acquisition programs, major meodification programs, and

applicable research and development projects through all phases of
the system/equipment life cycle. This standard {s for use by both
contractor and Govermment activities performing LSA on systems/
equipment to which this standard applies. As used in this standard,
the “"requiring authorivy” is generally a Government activity but may
be a contractor when LSA requirements are levied on subcontractors.
The “"performing activity" may be either a contracteor or Government
activity. The use of the term "contract® in this standard includes
any document of agreement between organizations to include between a
Government activicy and another Government activity, between a
Government activity and a contractor, or between a contractor and
another contractor,

1.2.1 Tailoxring of Task Descriptions. Individual tasks contained

in this standard shall be selected and the selected task descriptions
tailored to specific acquisition program characteristics and lifa cycle
phase. Application guidance and rationale for selecting tasks and
tailoring task descriptions to fit the needs of a particular program ar
included in Appendix A, This appendix is not contractual and does not
establish requirements.

ra

1.3 Method of Reference. This standard, the specific task description
ria

number{s), applicable task input tec be specifisd by the reguiring

authority, and applicable task outputs shall be included or referenced
in the Statement of Work (SOW).

1.4 Sggng_gf_fg;fggmgngg The performing activity shall comply with

the general requirements section and specific task requirements only to
the degree specified in the contract.

x|

1.5 Parts. MIL-STD-1388-1 is Part 1 of two parts.
2. REFERENCED DOCUMENTS

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

Reprinted without change 1
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Military Standards.

MIL-STD-1366 Materiel Transportation System Pimensional and
i Weight Constrains, Definition of.

MIL-STD-1388-2 DOD Requirements for a Logistie
Support Analysis Record.
i MIL-STD-1478 Tacgk Performance Analysis
MIL-STD-1629 Procedures for Performing a Fallure Mode,
Effects, and Criticality Analysis.
1 MIL-H-46855" Human Engineering Requirements for Military

Systems, Equipment, and Facilities

(Coples of specifications, standards, drawings, and publications
required by contractors in conjunction with specific procurement
functions should be obtained from the procuring activity or as directed
by the contracting officer.)

3. DEFINITIONS

3.1 Gepersl. Key terms used in this standard are defined in the
Glossary, aAppendix B.

4. GENERAL REQUIREMENTS

4.1 LSA Program. An effective LSA program shall be established and
maintained as part of the ILS pregram. It shall be planned, integrated,
developed, and conducted in conjunction with other requirement
definition, design, development, production, and deployment functions to

d cost effectively achleve overall program objecrives. The LSA program
shall be established consistent with the type and phase of the
acquisition program, and procedures shall be established to assure that
the LSA program is an integral part ¢of the system engineering process.
Interfaces between the LSA program and other system engineering programs
shall be ldentified, The LSA program shall include the management and
technical resources, plans, procedures, schedules, and contrels for the
performance of LSA requirements.

4.1.1 Program Ln erfaces and Coordina Lgn Maximum use shall be made

. | P

Tam .fa_. {rements ~F tela o mr ey e

of analyses and data fE§u1 g quUiremencs og otaer Eysoewm
engineering programs to satisfy LSA input requirements. Tasks and data
required by this standard, which are also required by cother standards
and speclfications, shall be coordinated and combined to the maximum
extent -passible. LSA date shall be based upon, and traceable to, other
system engineering data and activities where applicable. Design and
performance information shall be captured, disseminated, and formally
controlled from the beginning of the design effort to serve as the
design audit trail for logistic support resource planning, design
tradeoff study inputs, and LSA documentation preparation.

2 Supersedes page 2 of 1 April 1983
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4.1.2 LSA Process. A systematic and comprehensive analysis shall be
conductad on an iterative basis through all phases ©f the system/equipment
life cycle to satisfy supportability (supportability includes all elements
of ILS as defined in DODI 5000.2 required to operate and maintain the
systen/equipment) objectives. The level of decrail.of the analyses and the
timing of task performance shall be tailored to each system/equipzent

and shall be responsive to program schedules and milestones. Figure 1

depicts the major LSA process objectives by program phase. Figuras 2 and 3

provide an overview of the LSA process and a detziled flow chart of tha LSA
process. Task and subtask applicability guidance by program phase is
provided in -Appendix A, Table III.

4.2 Quaptitative Requirementa. Quancitative supportability and
supportability related design requirements for the system/equipdent shall be
included in appropriate sections of the system or end item specifications,
other raquirements documents, or contracts, as appropriate subtlier values
not established by the requiring authority shall be established by the
perforuing aceivicy. Requirements shall be defined in terms related to
operational readiness, demand for loglstic support resources, and operating
and aupport (0&S) costs, as applicable to the typs of system/equipment.

4.3 Mapagement. Surveillance. and Contrel. Mansgement procedures shall be
astablished to assure continuing assessment of analysis results and to allow
for system/equipmant design and LSA program adjustments as required.
Feeadback and corractive actlon procedures shall be established which include
controls to assurs that deficiencies are corrected and documented,
Assessnants, validations, and verifications shall be conducted throughout
tha systen/equipnment life cycle to demonstrate, within stated confidence
levels, the validity of the analyses performed and the products developed
frox the analyses, and to acdjust the anelysis resultz and products as
applicable. . -

4.4 LSA Pocunentation. LSA documentation shall consist of all datas
resulting from anslysis tasks conducted under this standard and shall be the
primary source of validated, integrated design related supportability data
pertaining to an acquisition program. LSA documentation shall be developed
and maintained commensurate with design, support, and operatlionsl concept
development, -and shall be updated to reflect changas or svailablilirty of
better information based on testing, configuracion changes, operational
concspt changes, and support concept changes during the acquisition process.
Accumulated LSA documentation shall provide an audit trail of supportabilicy
and supportability related design analyses and decisions, and shall be the
baxis for actions and documenrs related to manpower and personnel
requiraments, training programs, provisioning, maintenancs planning,
resources allocation, funding decisions, and other logistic support resource
requirements. Configuration control procedures shall be established over LSA
documentation updates to sssure proper coordination among other systenm
enginesring programs, the LSA program, and the development of ILS documents

Suparsadas page 3 of 11 April 1983 3
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using LSA data. Deliverable documentacion shall be as spscified in

applicable data item descriptions cited on contract dats requirements list

(CDRL), DD Form 1423. When the requiring authority desires delivery of the

task outputs, as described in paragraph 5 of this standard, for LSA tasks or

subcasks cited in the SOW, then appropriate data item descriptions and .
dslivery 1n£otnncion must be included in the CDRL. |

6.6.1 Lpgistic Support Analysis Record Format. The logistiec support

analysis record is a subset of LSA documentacion and LSAR data elements -
shall conform to the requiremencs of MIL-STD-1388-2. Deliverable LSAR

dacta shall be as specified in data item descriptions cited on the CDRL.

5. TASK DESCRIPTIONS

5.1 Ganeral. The LSA tasks are divided inte five genaral sections:

Section 100, Program Planning and Control: Section 200, Mission and Support
Systeas Definition: Section 300, Preparation and Evaluation of alternatives;
Section 400, Determination of Logiscic Suppert Resource Raquirements; and
Section 500, Supportability Assessment. Table I identifies the genaral
purpose of each section, the {ndividual tasks contained in each section, and
the general purpose of each raszk and subtask.

5.1.1 Task Structure. Each individual task {s divided inte four parts;
purpose, task descriprion, task inpur, and task ourput. The purposs

provides the general reason for performing the task. The task description
provides the detailed subtasks vhich coamprise the overall task. It is not

intendad chat zll tasks and or subtasks be accomplished in the sequence

presented. The sequence of tasks and subtask accomplishment should be

tailored to the individual acqulsicion program. Uhara applicable, the -
subtasks are organized to correspond with relative timing of performance
during the acquisition process. Consequently, for some rasks, all subtasks
may not be required to be parformed for a given contract pariod. In these
cases, the SOV shall specify the applicabls subtask requirsmants. (Sss
Appendix A for guidance.) The task input identifies the general information
required to define the scope of and perform each task. That input
information which shall be specified by the requiring aucherity in the 50W
is ammotared by an asterisk (*). The task oucpu: {dentifies rthe axpscted
results from performance of the task. When an element of the task input or
task output is only applicable to certain subtasks, the applicable subtask
nuzbers are identified in parenthesass following the element. Where subtask
nunbers are not listed, cthat element. is applicable to all subcasks ltlcad
enter the task description.

4 Reprinted without change
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TASK SELECTION 100

‘II' PROGRAM PLANNING AND CONTROL

. Reprinted without change
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TasK 101
DEVELOPMENT OF AN FARLY LOGISTIC SUPPORT ANALYSIS STRATEGY

101.1 PURPOSE. To develop a proposed LSA program strategy for use eariv in
an acquisition program, and to identify the LSA tasks and subtasks which
provide the best return on investmenc.

101.2 IASK DESCRIZTION

101.2.1 Prepare potential supportabilicy objectives for the nev
lsyl:eu/equipuunc, {dentify and document the risk of accomplishing chese
objectives., and idencify proposed LSA tasks and subtasks to be performed (n
each phase of the acquisition program. Identify the organizations teo
perform each task and subtask. The proposed supportability objectives and
analysis tasks and subtasks shall be based on the following factors:

a. The probable design, maintenance concept, and operational appreaches
for the new system/equipment and gross estimates of the reliability and
maincainabilircy (R&M), O&S costs. legistic suppert resources, and readiness
characteristics of each design and operational approach.

b. The availabilicy, accuracy, and relevance of readiness, 0&5 cost, and

logistic support resource data required to perform the proposed LSA tasks
and subtasks.

¢. The potential desipgn impact of performing the LSA tasks and
subtasks.

101.2.2 Estimate the costc to pgziosm aach task and subtask {dantifie

1d
101.2.1 s#nd the cost effectiveness of performing each. given che projected
costs and schedule constralincs.

(=3
=
o]

.3 Update che LSA sc:ategy as tequired based on analysis results,
~ T e

101.3.1 Expected mxssion and functional requirements for the new

L
A
"]
[al
[} ]
8l
\\
0
o
c
e
o
B
m
9
r
'S

101.3.2 Expected program funding and schedule constraints and other known
key resource constraints that would impact support of the system/equipmenc
such as projected deficics in numbers or skills of available personnel,
limited priorities on sctrategic materiel, ectc.*

101.3.3 Data bases available from the requiring authority for use in LSA
tasks.*

101.3.4 Delivery identificaction of any data item required.*

Supersedes page 10 of 11 April 1983
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TASK 103

PROCRAM AND DESIGN REVIEWS

103.1 PURPQOSE. To establish a requirement for the performing
activity to plan and provide for official review and control of

ralsassd dasign information with LSA program participation in a

timely and controlled manner, and to assure that the LSA program is
proceading in accordance with the contractual milestones sco that the
supportability and supportability related design requirements will be
achieved,

g 103.2 TIASK DESCRIPTION

103.2.1 Establish and document design reviev procedures (where
procedures do not already exist) vhich provide for official review

" and control of released design information with LSA program
participacion in a timely and controlled manner. These procedures
shall define accept/reject criteria pertaining to supportabilicy
requirements, the method of documenting reviews, the types of design
documencaction subject to review, and the degree of aucthoricy of each
reviewing activity.

[

103.2.2 Formal review and assessmant of supportability and
supportabilicy relaced design contract raquiremaents shall be an
integral part of each syszem/equipment design revisu (e.g., cystem
design review (SDR), preliminary deasign review (PDR), cricical
design veview (CDR), ecrc.) specified by the contract. The psrforming
accivity shall schedule reviews with subcontractors and suppliers,

as appropriace, and inform the requiring auchority in advance of
aach reviawv. Regultge of sach ¢u:r.ml.nn{nm-nr Aaclimpm raviar sakhall

== -—tew =F =R ey PRI uwEsLalLll AwVaiww -II-LJ-

be documented, Design reviews shall 1dcntify and discuss all
pertinent aspects of the LSA program. Agendas shall be developed
and coordinated to address at least the folloving topics as they
apply to cthe progran phase activity and the revieu being conducred.

L]

a. LSA conducted by task and WBS element.

b. Supportability assessment of proposed design features
- including supp ortability cost. and readiness drivers and new or
critical logistie support resource requiremencs.

c. Corrective actions considered, proposed, or raken, such as:
(1) Support alternatives under consideracion.
(2) System/equipment alternati{ves under consideration.
(3) Evaluation and tradecff analysis resulcs.
(4) Comparative analysis with existing systems/equipmentc.

. (5} Design ur redesign actions proposed or taken.

Reprinted without change s
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é. Review of supportabilicy and supportability relaced design
requirements (with review of specifications as developed).

e. Progress toward establishing or achieving supportability goals.
f. LSA documentation required, completed, and scheduled.
g- Design, schedule, or analysis problems affecting supportability.

h. Identification of supportability related design recommendations to
include & description of the recommendation; whether or not it has been <
approved or is pending; rationale for approval (e.g., cost savings,
maintenance burden reductions, supply support reductions, reliability
improvements, safety or health hazard reduction etc.).

i. Other toplcs and {ssues as appropriate.

103.2.3 Formal review and assessment of supportability and supportability
related design contract requirements shall be an integral part of each
systea/equipment program review specified by the contract. Program reviews
include, but are not limited to, ILS management team meetings, reliabilicy
Progran reviews, maintainability program reviews, technical data reviews,
test integration reviews, training program reviews, human engineering
program reviews, system safety program reviews and supply support reviews.
The performing activity shall schedule program reviews with subcontractors
and suppliers, as appropriate, and inform the requiring authority in
advance of each review. Results of each system/equipment program review
shall be documented. Program reviews shall identify and discuss all
pertinent aspects of the LSA program. - Agendas shall be developed and
coordinated to address at least the topics listed under 103.2.2 as they
apply to the program phase activity and the review being conducced.

103.2.4 The LSA program shall be planned and scheduled to permit the
performing activity and the requiring authority to review program status.
The status of the LSA program shall be assessed at LSA reviews specified by
the contract. The performing activity shall schedule LSA reviews with
subcontractors and suppliers, as appropriate, and inform the requizing
authoricy in advance of each review. Results of each LSA review shall be -
documented. LSA reviews shall identify and discuss all pertinent aspects of

the LSA program to a more detailed level than that covered at design and

program reviewg. Agendas shall be developed and coordinated rto address at

least the topics listed under 103.2.2 as they apply to the program phase

activity and the reviev being conducted,

103.3 TIASK INPUT

103.3.1 1Identification and location of design, program, and LSA reviews
requlired.+

103.3.2 Advance notification requirements to the requiring authority of
all scheduled reviews.*

Supersedes page 16 of 5 June 1990
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TASK 201
USE STUDY

201.1 PURPQSE. To identify and document the pertinent supportabilicy
factors related to the intended use of the new system/equipment.

201.2 IASK DESCRIPTION

201.2.1 Identify and docunment the pertinent supporcablilicy factors related
to the intended use of the new sysctea/equipment. Factors to be considered
{include mobility requirements, deployment scenarios. mission frequancy and
duration, basing concepts, ancicipaced service life, intaractions with other
systems/end {tems, operatiocnal envirenment, and hunan capabilitiesg and
limications. Both peacetime and wartime employment. shall be considared in
identifying the supportabilicy factors. Praviously conducted misgion area
and weapon systas analyses which quantified relationships between hardvare,
mission, and supportabilicy parameters and vhich are pertinent to the new
systen/equipnent shall be {dantified and documented.

201.2.2 Document quantitative data resulting frem 201.2.1 wvhich must be
considered in developing support alternatives and conducting support
analyses. This dats would includs but not be liaited to the following:

a. Operating requirements, consisting of the number of missions per unit
of cime, mission duration, and number of operating days, miles. hours,
firings, flights. or cycles per unit of time.

b. Number of systems supported,

c¢. Transportaction factors (e.g., mode, type, quantity to be transporced,
destinactions, transport time and schedule). .

d. Allowshle maintenance parfods.

e. Environmental requirements to include hazardous materials, hazardous
waste, and environmental pollutants.

f. Nunber of operator, maintalner, and support parsomnnel avallable to
support ths requirements of ths nev systan.

201.2.3 Conduct field visits to oparational units and support sctivities
which most closely represent the planned operational and support environment
ment for the nev system/equipaent,

201.2.4 Preparea a usa study report documenting the information developed
during performance of 201.2.1, 201.2.2,and 201.2.3, Update the use study
report as more detailed information on the intended use of the new
system/equipment becomes availabls.

Supersedes page 19 of 3 June 1990 19
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201.3 TASK INPUT

201.3.1 Intended mission and usa information on the new system/equipmentc
including locations, type of units, depot locatlions, etc.

201.3.2 Llocations for fleld visits vhen required. (201.2.3)

{eam ranairead
Lol LtRgwmasTT=.

ARtT 1 1 Palfea i 4 a o
Vi 2.2 VWELLYELY LUCiiva iy -

201.3.% Source documantation available relaced to the intended use of the
newv systen. :

201.3.5 Previously conducted mission area and weapon systea analyses which
quantified ralacionships batween hardvare, mission, and supportabilicy
parameters and vhich ars partinsnt te the naw nys:og/oquipnonc.

201.4 JASK OUTRUT

201.4.1 Percinent supportabilicty factors related to the intended use of the
new system. (201.2.1)

201.4.2 Quanticative data, to include & target audience description,
rasulting from 201.2.1 which must be considered in conducting suppoert
analyses and develcping support altermatives. (201.2.2)

201.4.3 Field visic reporcs. (201.2.3)

201.4.4 Use study report and updates to the report as betcer informacicn
becomes available. (201.2.4)

20 Supersedes page 20 of S5 June 1990
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TASK 202
MISSION HARDWARE, SOFTWARE, AND SUPPCRT SYSTEM STANDARDIZATION

202.1 PURPOSE. To define supportability and supportability related design
constraints for the new system/equipment based on existing and plammad
logistic support resources which have benefits due to cost, manpower,
persomnel, readiness, or support policy considerations, and to provide input
into mission hardware and software standardization efforts.

202.2 TASK DESCRIFIION

202.2.1 1Identify existing and planned logistic support resources which have
potential benefits for use on each system/equipment concept under
consideration. All elements of ILS shall be considered. Define in
quantitsacive terms suppertabllity and supportability relatad design
constraints for those items which should become program constraints dus to
cost, manpower, personnel, readiness, or support policy considerations and
benefits. . :

202.2.2 Provide supportablilicty, cost, and readiness related information into
mission hardware and scftware standardization efforts. This input ghall be
provided to a level commensurate with the level of misgion hardware and
softvare standardization beilng pursued.

202.2.3 Identify recommended mission hardwere and software standardization
approaches which have utilicy due to cost,readiness, or supportability
conslderations and participate in the system/equipment standardization
efforc. This task shsell be performed to a lavel of indenture commensurate
with the design development,

202.2.4 TIdentify any risks associated with each constraint estsblished.
For example, known or projected scarcities, and developmental logistic
support resources would represent possible risk areas when establishing
standardization constraints.

202.3 TASK INPUT

202.3.1 Mandatory supportability and supportability related design
constraints for the new system/equipment due to standardization
requirements. These would include any standardization.and interoperability
(5&I) constraints.

202.3.2 Information available from the requiring authority relative to
existing and planned logistic support resources to include a target audience
description.

202.3.3 Mandatory mission hardware and software standardization
requirements.

202.3.4 Delivery identification of any data item required.
202.3.5 Alternative system concepts under consideration.

202.3.6 Use study results from Task 201.
Supersedes page 21 of 11 April 1983 21
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202.4 TASK OUIPUT

202.4.1 Quanticative supportability and supportablility related design
constraints for the new system/equipment based upon support standardization
considarations,

(202.2.1)

202.4.2 Supportability, cost, and readiness characteristics of mission
hardware and software standardization approaches under consider atien.
€202.2.2)

~

202.4.3 Recommended mission hardware and software standardization approaches

which have utility due to cost, readiness, or supportability considerations.
(202.2.3)
-7

LR S )

202 .4 .4 Documented risks associated with each constrsint esrablished.
(202.2.4)

Reprinted without change
22
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TASK 203
COMPARATIVE ANALYSIS

203.1 FURPQSE. To select or develop & Baseline Comparison System (BCS)
representing characteristics of the nev system/equipment for (1) projecting
supportability related parameters, making judgments concerning the
feasibllity of the new system/equipment supportability parameters, and
{dentifying targets for improvement, and (2) determining the supportability,
cost, and readiness drivers of .the new system/equipment. _

203.2 JASK DESCRIPTION

203.2.1 Identify existing systems and subsystems (hardware, operational,
and support) useful for comparative purposes with new system/equipment
alternatives. Different existing systems shall be identifled when new
system/equipment alternatives vary significantly in design, operation, or

me ara ragcuirad ra
i & e e i W Sl LA 4

support concepts, or whers different existing sys

adequately compare all parameters of interest.

f
r
»
f
.t

203.2.2 Select or develop a BCS for use in comparative analyses and
identifying supportability, cost, and readiness drivers of each
significantly different nev system/squipment alternative. A BCS may

be developed using a composite of elements from different existing

systass when a composite most closely represents the design, operation, and
support characteristics of a new system/equipment alternative. Different
BCS's or composites may be useful for comparing different parameters of

interest. Previously developed BC5's shall be assessed To determine the
extent to which they can fill the need for the new systam/equipment.

203.2.3 Determine the 0&S costs, logistiec support resource requirements,
reliability and maintainability (R&M) values, and readiness values of the
comparative systems identified. Identify these values at the system and
subsystem level for each BCS establishad. Values shall be adjusted to
account for differences batween the comparative system’'s use profile and the
new system/equipment’s use profile where appropriate.

203.2.4 1dentify qualitative environmencal, healch-hazard, safecy and
supportability problems on comparative systems which should be prevented on
the new system/equipment,

203.2.5 Determine the supportability, cost, and readiness drivers of each
comparative system or BCS. These drivers may come from the design,
operating, or support characteristics of the comparative systems and
represent drivers for the new system/equipment.. For example, repair cycle
time may be the prime readiness driver, a particular hardware subsystem may

he the nrimn manpover dviunr or anercv cost mav he the nrime cocgt driver,

Rl ipwe=L SLAVISL DL B gr =VeSo = ¥ FE AR WO W
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203.2.6 Identify and document any supportability, cost, or readiness
drivers for the rmew system/equipment resulting from subsystems or equipment
in the new system for which there are no comparable subsystems or equipment
in comparative systems.

203.2.7 Update the comparative systems, their associated parameters, and
the supportability, cost, and readiness drivers as the new system/equipment
alternatives become better defined or as better data is obtained on the
comparative systems and subsystems.

203.2.8 1Identify and document any risks and assumptions associated with the
comparative syatems, and thelr assoclated parameters and drivers, such as a
low degree of similarity between the new system/equipment and existing
systems or the lack of accurate data on existing systems.

203.3 TIASK INPUT

203.3.1 Information avallable from the requiring authority relative to

------ an maml meram oo

current operatio
203.3.2 Delivery identification of any data item required.

203.3.3 Level of detail required for comparative systeam descriptions.
{203.2.1, 203.2.2)

203.3.4 Description of new system altermatives under consideration.

203.3.5 Use study results from Task 201 (to include the target sudience
description).

203.3.6 Previously developed BCS's which are relevant to the new
system/equipment.

203.4 TIASK OUTPUT

©203.4.1 Identification of existing systems and subsystems useful for

comparative analysis vith new system/equipment alternacives., (203.2.1,
203.2.2)

203.4.2 O&S costs, logistic suppoert resource requirements, R&M, and
resdiness values of the comparative systems and subsystems. (203.2.3)

203.4.3 Identification of qualitative environmental, health hazard,

safety and supportability problems on comparative gystems which should be
prevented on the new system/equipment. This will include identification of
operations and maintenance tasks associated with comparative systems which
adversely impact system performance due to equipment design and are to be
avoided in the design of the new system. (203.2.4)

203.4.4 Supportability, cost, and readiness drivers of the new
systen/equipment based on comparative systems/equipment. (203.2.5)

24 Supersedes page 24 of 11 April 1983
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system/equipment resulting from subsystems or equipment in the new
system for which there are no comparable subsystems or equipment in

comparative systems. (203.2.6)

 rha maer
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203.4.6 Updates to comparative system descriptions and their associated
parameters. (203.2.7)

203.4.7 BRisks and assumptions associated with the use of the comparative
systems and subsystems and the parameters established for them. (203.2.8)

Supersedes page 25 of 9 February 1988
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TASK 204
TECHNOLOGICAL OPPORTUNITIES

204.1 PURPOSE. To identify and evaluate design opportunities for
improvement of supportabilicy characteristics and requirements in the
new system/equipment.

204.2 TASK DESCRIPTION

204.2.1 Establish design technology approaches to achleve
supportabilicy improvements on the new system/equipment over existing
systems and subsystems. These design approaches shall be estahl ished

through the following:

a. Identifying technological advancements and other design
improvements which can be expleited in the new system/equipment’s
development and which have the potential for reducing logistic support
resource requirements, reducing costs, reducing environmental impact,
improving safety, or enhancing system readiness.

b. Estimating the resultant improvements that would be achieved in ‘
the gupportability, cost, environmental impact, safety, and readiness \
values.

c. Identifying design improvements to logistic elements (such as
suppert equipment and training devices) that can be applied during the
new system/equipment’s development to Increase the effectiveness of the
Support system or enhance readiness.

204.2.2 Update the design objectives as new system/equipment
alternatives become better defined.

204.2.3 Identify any risks associated with the design objectives
established, any development and evaluation approaches needed to verify

the improvement potential, and any cost or schedule impacts to implementc
the potential improvements.

204.3 TIASK _INPUT
204.3.1 Delivery identification of any data {tem required.

204.3.2 Information available from the requiring authority relative to
technoleogy evaluations and improvements.

204.3.3 Current reliability, maintainability, and support system design
approaches for state-of-the-art systems and equipment.

204.3.4 Supportability, cost, and readiness values and drivers for
comparative systems from Task 203.

204.3.5 Qualitative supportability problems on existing
systems/equipment from Task 203,

Superseded page 26 of 5 Jun2 1990
26
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204.6 TASK QUIRUT

204.4.1 Recommended dasign specifications to achlievs improvements
on the nav syscea/equipment. (206.2.1)

2046.4.2 Updates to the design objectives established as new
system/equipment alcernatives become better defined. (204.2.2)

204.4.3 Any addicional funding requirements, risks assoclaced
with the design objectives escablished, any development and
evaluarisn approaches nesdad to verify che lmprevemant potantial,
and any cost or schedule impacts to implement pocencial
improvements. (204.2.3)

Reprinted without change
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B TASK 203
- SUPPORTABILITY AND SUPPORTABILITY RELATED DESIGN FACTCRS

205.1 PLR2QSE. To establish (1) quantitavive sypportabilicy

characteristics resulcing from alternative design and oparational concep:s.
and (2) supporcabilicy and supportability relaced design objectives, goals
and thresholds, and constraints for che new system/equipment for {nclusion

in program approval documents, system/equipment specifications, ocher

rsquirements documents, or contracts as appropriace.

205.2 TASK DESCRIPTION

205.2.1 1dentify the quancitative operacions and support charsctaristics b
resulting from alcternacive dasign and operational concepts for the nev
system/aquipment. Operational characteristizs shall bs expressed in cerms

of craw siza per system, apticude and skill requirements of each job in the

crev, and performance standards for each task. Supportabilicy

| charactearistics shall be expressed in terms of feasible support concepts.

sstimacas of manpover requirements, aptitude and skill requirements for sach
job assoclated vich the svstem, performance standards for sach task, R&M
parametsrs, system rsadiness, O&5 cost, and logistic support resource
requiremsnts. Both peacetime and wvartims conditions shall be included.

205.2.2 Conduct sensicivity analysis on the vafiahlcs asgsociated with the
supportabilicy, cest and readiness drivers {dentified for the new
system/equipment.

205.2.3 Icentify any hardware or sofrware for which the Government will not
or may not have full desi{gn rights due to constraincs {mposed by regulatrions
or laws lizi{ting the information the contractor must furnish because of
propriacary or other sourcs confrol considerations. Includs alcernacives
and cost, schedule and function impacvs,

205.2.4 Establish supportabllicy, cost, and readiness objectives for che
new system. Identify the risks and uncertainties involved in achiaving the
objeccives established. Identify any risks assoclated with new technology

nlnn:n-d for tha nav systenm I.au(nr\genr

205.2.5 Elt&hlllh supportabilicy and supporcabilizy relarad design
conzstraincs for the nav syscen/equipasent for inclusion in specifications,
ather Tequirements documenta, OTr contracts as appropriate. Thess
constraints shall include both quantitative and qualitacive constraints.
Documant the quantitacive constralnts in the LSAR or equivalent formac’
approved by the requiring authoricy.

205.2.6 ldentify any constraints thst precludi adeption of a NATO
system/equipment to sacisfy the mission need.

205.2.7 Updaca the supporcabilicy, cest, and readiness objectives and
establish goals and chresholds as nev system/equipment alternatives become
better definad.

28 Supersedes paga 28 of § June 1990
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TasK 301
FUNCTIONAL REQUIREMENTS IDENTIFICATION

301.1 PURPOSE. To identify the operatioms, maintenance, and support
functions that must be performed in the intended environment for each
system/equipment alternstive under consideration and then to identify the
humsn parformance requirements for operations, maintenance and support and
to document those requirements in a task inventory.

361-2 .oy RECADTDTTAN

301.2.1 Identify and document the functions that must be performed for the
new system/equipment to be operated and maintained in {ts intended
operational environment for each design alternative under consideracion.
These functions shall be identified to a level commensurate with dssign and
operaticnal scenarioc development, and shail include both peacetime and
wartime functions. Identify hazards, including hazardous material, hazardous
waste, and environmental pollutants assoclated with these functions
identified. :

301.2.2 Identify those functional requirements which are unique to the new
system/equipment due to new design technology or operational concepts, or
vhich are supportability, cost, or readiness drivers. Identify hazards,
including hazardous material, hazardous wasts, and environmental pollutants
assoclated with those functions ldentifled. .

301.2.3 1Identify any risks involved in satisfying the functional
requirenments of the new system/equipment.

301.2.4 A task inventory shall be prepared for the new milicary
system/equipment or facility being acquired. This task inventory shall
fidentify all tasks that opersators, maintainers, or support personnel must
perform with regard to the new system/equipment under development based on
the mission analysis, scenarios/conditions and the identified functional
requirements ({.e. functional analysis). Tasks shall be identified o a
taxomic level commensurate with design and operational scenarioc development.
The task inventory shall be organized in terms of a task taxonomy which
defines misslon, scenario/conditions, function, job, duty, task, subtask and
............... glossary. The task inventory shall be

composed of task descriptions, each of which consists of:

a. An action verb which identifies vhat 1s to be accomplished in the
tasgk.

b. An object which identifies what i1s to be acted upon in the task.

c¢. Qualifying phrases needed to distinguish the task from related or
simflar tasks, .

Task descriptions shall be clear, concise, relevant, and written in
operator or maintainer language. Hazardous materials, generation of waste,
release of air and water pollutants, and environmental impacts associated

Supersedes page 31 of 5 June 1990 4
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with each task shall be identified. Where the same task appears in the duty
of more than one job and is ctherefore identified as a collective task for
training purposes, it will be {denctified as such within the task inventory.
All verbs shall be unambiguously defined within the taxonomy. A list of
preferred verbs is provided in MIL-STD-1388-2. Task descriptions may be
supplemented by graphlcal displays or time line charts, Task descriptions
shall be limited to information germane to the task, not the qualifications
of personnel involved, necessary teols, or job aids. Operations, preventive
maintenance, corrective maintenance, and other support tasks such as
preparation for operation, post operation, calibraction, and transportation
shall be identified by the following methods.

301.2.4.1 The resulcs of the failure modes, effects, and criticalircy

analysis (FMECA), or equivalent analysis, shall be analyzed to fdentify and

document corrective mailntenance task requirements. The FMECA or equivalent, .
shall be documented on system/equipment hardware and software and to the

indenture lével consistent with the design progression and as specified by

the requiring authority. -The LSAR, or equivalent format approved by the

requiring authority, shall be used for the FMECA documentation.

301.2.4.2 Preventive maintenance task requirements shall be identified by
conducting a rellability centered maintenance (RCM) analysis in accordance
with the detailed guidelines provided by the requiring authority. The RCM
analysis shall be based on the FMECA data and documented in the LSAR or
equivalent format approved by the requiring authority.

301.2.4.3 Operations, maintenance, and other support tasks shall be
identified through analysis of the functional requirements of the new
system/equipment taking into account mission analysis, and
scenarios/conditions under which the new system/equipment will be operated,
The analysis shall examine each system function allocated to personnel and
determine what operator or support personnel taskr are involved in the
performance of each system function.

301.2.5 Participate in formulating design alternatives to correct design N
deficiencies uncovered during the identification of functional requirements
or operations and maintenance task requirements. Design alternatives which
reduce or simplify functions shall be analyzed.

301.2.6 Update the functional requirements and operations and maintenance
task requirements as the new system/equipment becowes better defined and
becter data becomes available.

301.3 TASK JRPUT
. 301.3.1 Delivery identification of any data item required.

301.3.2 Detalled RCM procedures and logic to be used in conducting the RCM
analysis. (301.2.4)

32 Supersedes page 32 of 5 June 1990
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301.31.3 ldentification of system/equipment hardware and softvare on which
this task will be performed and the indenrure levels to which this anaivsis
will be carried.

301.3;b Identificaction of the levels of maincenance which vill be analyzed
during performance of this task to identify functions and casks.

301.3.5 Any documentation requirements over and above LSAR

data such as functional flov diagrams or design recommendation

dats resulting from the task identification process. (301.2.4, 301.2.5)
301.3.6 Requirement for a FMECA in accordance with MIL-STD-1629. (301.2.4,
301.2.6)

301.3.7 Description of system/equipment concepts under consideration.

301.3.8 Supportability. cost, and readiness drivers froam Task
203. (301.2.2)

301.3.9 FMECA resules. (301.2.4, 301.2.6)
301.3.10 Use study results from Task 201.
301.4 TASK QUTPUT

301.4.1 Documented functional requiremencs for new system/squipmant
alzarnacives {n both peaaceatcime and wartime environmencs. (301.2.1)

301.4.2 1Identification of those functional requirements which are unique to
the nev system/equipment or which ars supportability, cost, or readiness
drivers. (301.2.2)

sks involved in satisfying the functional

NPT m i)

3 3

301.4.4 A task {nvenctory documented in the LSAR, or equivalent format
approved by the requiring authority, ldentifying task requirements, to -
includs task dascriptions, on sylcou hardwars and softwarsa and to the

_______ g = o ad B o d T - s o an d dmes an | A
indenture levals specified by the vequiring authority. (301.2.4)

301.4.5 .Identification of design deficlencies requiring redesign as a
result of the funccional requirements and operations and maintenance cask
{dentification process. (301.2.5)

301.4.6 Updates to the identified functional requirements and opsracions

and oaincenance task requirements as the new systenm/equipment becomes better
defined and better data becomes available. (301.2.6)

Supersedes page 33 of 11 April 1983
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- TASK 302
SUPPORT SYSTEM ALTERNATIVES

302.1 PURPOSE. To establish viable support system alternatives for che new
system/equipzent for evaluation, tradecff analysis, and determination of the
best system for development.

302.2 TASK DESCRIPTION

302.2.1 Develop and document viable alternative system level support
concepts for the new system/equipment alternatives which satisfy the
functional requirements of the new system/equipment within the established
supportability and supportability related design constraints. Each
alternative support concept shall be developed to a level of detail
commensurate with the hardware, software, and operational concept
development, and shall address all elements of ILS. The same support
concept may be applicable to multiple new system/equipment design and
operational alternatives. Support concept alternatives shall be prepared to
equivalent levels of detail to the degree possible for use in the evaluation
and tradeoff of the alternatives. The range of support altermatives
considered shall not be restricted to existing standard support concepts buc
shall include identification of innovarive concepts which could improve
system readiness, optimize manpower and personnel requirements, or reduce
045 costs. Contraccor logistlec support (total, in part, or on an interim
basis) shall be considered in formulating alternative support concepts.

302.2.2 Update the alternative support concepts as system tradeoffs are
conducted and new system/equipment alternatives become better defined.
Alternative support concepts shall be documented at the system and subsystem
level, and shall address the supportabllity, ceost, and readiness drivers and
the unique functicnal requirements of the new system/equipment.

302.2.3 Develop and document viable alternative support plans for the new
system/equipment to a level of detall commensurate with the hardwvare,
sofcware, and operational scenario development.

302.2.4 Update and refine the altermative support plans as tradeoffs are
conducted and the new system/equipment’s design and operational scenario

Decome ne LLer def ined.

302.2.5 1Identify risks associated with each support system alternacive
formulated,

302.3 TASK INPUT

302.3.1 Delivery identification of any data item required.

302.3.2 Funct

ional require
consideration from Task 30l.
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303.2.2 Conducc evaluations and tradeoffs between rhe supporr
system alternatives identified for each sysctem/equipment alcernative
(Task 302). For the selected supporc svstem alternacive(s),
identify and document any new or critical logistic support resource
requirements. Any restructured parsonnel job classificacion

shall be ldentified as a rev resource.

303.2.3 Conduct evaluactions ind tradeoffs becwesen design,
operations, and suppor: roncepts under consideration.

303.2.4 Evaluate che sensitivicy of system resadiness parameters to
variacions in key cesizn ard support paramecers such 28 REM, spares
budgets, resupply cime. and manpower and personnel skill
availabilicy. .

303.2.5 Escimate and evaluate the manpower and personnel
inplications of slternacive system/equipment concepts in cerms of
total numbers of personnel required, job classificacions, skill
levels, and expsrience ragquired. This analysis shall include
oerganizational overhead requirementcs, error rates, and training
requirsmencs.

303.2.6 Conduct evaluations and tradeoffs becween design,
oparacions, ctraining, and personnel job design to derermine the
optimun solution for attaining and maintaining the required
proficlency of operacting and support personnel. Training
svaluations and tradesshall be conducted and shall consider shifting
of job dutias bertvean job classificacions, altarnacive technical
publications concepts, and alternactive mixes of formal training.
oen-the-iob training. unit craining, and use of training simulacoers.

303.2.7 Conduct repair level analysas (RLA) commensurate wich che
level of design, operation, and support data available.

303.2.8 Evaluate alternacive dlagnostic concepts to include varying
degrees of bullt-in-ctest (BIT), off-line-test, manual ctesting,
automatic testing, diagnestic conneacting points for testing, and
identify che optimum diagnoscic concept for each system/equipmentc
alternative under consideraclon.

303.2.9 Conduct comparative evaluations between the supportability,
cost, and readiness parameters of the nev systum/equlpmenc and
sxisting coaparative svstems/equipment. Assess the risks involved
in achleving the supportabllicy. cost, and readiness objectives for
the new system/equipment based upon the degree of growth over
exiscing systems/equipment.

303.2.10 Conduct evaluarions and tradeoffs between system/equipment
alternatives and energy requirements. Ildentify the pecroleum, oil,
and lubricant {(POL) requirements for each syscem/equipment
alternative under consideracion and conduct sensitivity analyses on
POL costs,

Reprinted without change 17 .
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103.2.11 Conduct evaluations and tradeoffs between system/equipment
alternatives and survivability and bactle damage repair characteristics in a
combat environment.

303.2.12 Conduct evaluations and tradeoffs between system/equipment
alternatives and transportability requirements. Identify the
transportabiliry requirements for each alternative under consideration and
the limiting constraints, characteristics, and environments on each of the
modes of transportation.

303.2.13 Conduct evaluations and tradeoffs between system/equipment
alternatives and support facilities (including power/utilities and
pavements) requirements. Identify the facility requirements for each
support system alternative under consideration and the limicing constraints,
characteristics, and environment on each type of facility.

303.3 TASK_INPUT
303.3.1 Dellvery identification of any data item required.#*

303.3.2 Method of review and approval of identified avaluations and
tradeoffs to be performed, evaluation criteria, analytical relationships
and models to be used, analysis results, and the sensitivity analyses to be
performed.*

303.3.3 Specific evaluations, tradeoffs, or sensitivity analyses to be
performed, 1if applicable.*

303.3.4 Specific analytical relationships or models to be used, Lf
applicable.*

303.3.5 Any limits (numbers or skills) to operator or support personrnel
for the nev system/equipment.¥

303.3.6 Manpower and personnel costs for use in appropriate tradeoffs and
evaluations whlich include costs related to recruitment, training, retention,
development, and washout rates.* (303.2.2, 303.2.5, 303.2.56)

303.3.7 Support alternatives for the new system/equipment from Task 302.
303.3.8 Description of system/equipment alternatives under considerarion.

303.3.9 Supportability and supportability related design objectives,
goals and thresholds, and constraints for the new system/equipment from
Task 205.

303.3.10 BHKistorical CER/PER that exist which are applicable to the new
system/equipment.

303.3.11 Job and task inventory for applicable personnel job
classifications. (303.2.2, 303.2.5, 303.2.6)

303.3.12 The results of the human engineering task performance analysisg,
prepared in accordance with MIL-STD-1478. (303.2.3, 303.2.4, 303.2.5,
303.2.6)

38 Supersedes page 38 of 5 June 1990
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TASK 401
TASK ANALYSIS

401.1 PURPOSE. To snalyaze required operations and maintenance tasks for
the new system/equipment to:

a. Identify logistics support resource requirements for each task.
b. Identify new or critical logistic support resource requirements.
c. Identify transportability requirements.

d. Identify support requirements which exceed established goals, °
cthresholds, or constraints. :

e. Provide data to support participation in the devalopmeqc of design
alternatives to reduce O&S costs, optimize logistie support resocurce
requirements, or enhance readiness.

f. Provide spirce data for preperation of required ILS documents
(technical manuals, training programs, manpower and personnel lists, etc).

401.2 IASK DESCRIFTION

401.2.1 Conduct a detailed analysis of each operation, maintenance and
support task contained in the task inventory (Task 301) and determine the
following:

a. Logistic support resources required {(considering all ILS elements)
to perform the task.

b. Task frequency, task interval, elapsed time, and manhours in the
systen/equipment’s intended oparational environment and based on the
specified annual operating base.

c. Maintenance level assignement based on the established support plan
(Task 303). ;

d. Environmental impact of the tasks including use of hazardous
materials, generation of hazardous waste, and release of air and water
pollutants. ’

401.2.2 Document the results of Task 401.2.1 in the LSAR or equivelent
format approved by the requiring autherirty.

401.2.3 1dentify new or critical logistic support resources required to
perform each task, and hazardous materials, hazardous waste, and

envirommental {mpact requirements assoclated with these resources. Ne

resources are those which require development to operate or maintain the
new syhstem/equipment. These can include support and test equiepment,
facilieties, new or or special transportation syustems, new computer
resources, and nedw repair, test, or inspection techniques or procedures to
Support nev design plans or technoloty. Critical resources are chose which

Supersedes page 41 of 5 June 1990 41
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are not new but require special management attention due to schedule
constraints, soct-implicaction, or known scarcities. Unless otherwise
required, document new and modified lostic support resources in the LSAR or
equivalent documentation approved by the requireing authroity, to provide a
description and justification for the resource requirement.
401.2.4 Based on the human performance tasks stated in the cask inventory
and the description of the likely personnel apritudes available, identify
training requirements and provide recommendeations concerning the most cost-
effective moda of training (e.g. formal classroom, on-the-job).

401.2.5 Analyze the total logistic support resource requirements for each
task and determine which tasks fail to meet established supportabilicy or
supportabilicy related design goals or constraints for the new 7
system/equipment. Identify tasks which can be optimized or simplified to
reduce O&S costs, optimize logistic support resource requirements, reduce
environmental impact including use of hazardous materials, generation of
hazardous waste, release of air and water pollutants, and environmental
impact, or enhance readiness. (rolpose aleternative designs and participate
in the development of altarnative approaches to optimize and simplify tasks or
to bring task requirements within acceptable levels.

401.2.6 Based on the ildentifled new or critical logistlic support
resources, determine vhat management actions can be taken to minimize the
risks associated with each new or critical resource. These actions could
include development of detailed tracking procedures, or schedule and budget

modifications.

401.2.7 Conduct a transportability analysis on the system/equipment and
any sections thereof wvhen sectionalization is required for transport. When
the general requirements of MIL-STD-1366 limitations ar eexceeded, document
the transportability engineering characteristics in the LSAR, or equivalent
format approved by the requiring authority. Participate in the development
of design alternatives when transportability problem areas are surfaced.

401.2.8 For those support resources requiring initial provisioning,
document the provisioning technical documentaction in the LSAR, or equivalent
format approved by the requlring authority.

401.2.9 Validate the key information documented in the LSAR through
performance of operations and maintenance tasks on prototype equipment. This
validation shall be conducted using the procedures and resources identified
during the performance of 401.2.1 and updates shall be made where required.
Validation requirements shall be coordinacted with other system engineering
demonstrations and tests (e.g., maintainability demonstrations, reliabilirty
and durability tests) to optimize validation time and requirements.

401.2.10 Prepare output summaries and reports to satisfy ILS documentation
requirements as specified by the requiring authority. These shall include .
all pertinent daca contained in the LSAR at the time of preparation,

401.2.,11 Update the data in the LSAR as better information becomes
available and as applicable input data from other system engineering
programs is updated.

42 Supersedes page 42 of 5 June 1990
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401.3 TASK INPUT

401.3.1 Identification of system/equipment hardware and software ou which
this analysis will be performed.

401.3.2 1Identification of indenture levels to which this analysis will be
carried.

401.32.1 Identification of the levels of maintenance which will be
documented during performance of chis rask.

401.3.4 Known or projected logiscic support resource shortages.

401.3.5 Schedule and budget ceilings and targets.

401.3.6 Any supplemental documentation requirements over and above the LSAR

data records. (e.g., transportabllity clearance diagrams, and time lines).
401.3.7 Delivery ldentification of any data item required.

401.3.8 Information available from the requiring authority relative
to:

a: Existing and planned personnel apptitudes (ASVAB scores), skill
levels and programs of instruction.

b. Lists of standard support and test equipmént.

c. Facilities available.

d. Training devices available.

e. Existing transportation systems and capabilities.
401.3.9 Dascriptlon of psrsonnel capabilities (target sudience)
intended to operate and maintain the new system/equipment at each

level of malntenance.

401.3.10 Any limits (numbers or skills) to operators or support personnel
for the new system/equipment. )

401.3.11 Annual operating basis for task frequencles.

401.3.12 Task inventory from Task 301.

401.3.13 Results of human engineering task performance analysis.

401.3.14 Recommended support plan for the system/equipment from Task 303,

401.3.15 Supportability and supportability related design goals and
requirements from Task 205.
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401.4 TASK QUTPUT

401.4,1 Completed LSAR Zata on system/equipment hardware and
software and to the indenture level specified by the requiring

authority, or equivalent format approved by the requiring authority.

401.4.2 Identificaticn >f new ar ceritical loglstic support.
resources required tc sperate and maintain the new aystem,
(401.2.3)

401.4.3 Alternative aesign approaches where tasks fail to meet
established goals and c2nstraints for the new System/equipment or

uhara tha annortunitv axists tn reducae OLS cnalts opntimize laszistic
ere DL CpporiuniYy reguce o ed 252 L0
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L -]
support resource requirements, or enhance readiness. (401.2.5)

40l1.4.4 Identification of management actions to minimize the risks
associated with each new or critical logistic support resource
requirement. (401.2.6)

401.4,5 Validation of key information documented in the LSAR.
(401.2.9}

401.48.6 Output summaries and reports as specified by the requiring
authority containing all pertinent data contained in the LSAR at th
time of preparation. (401.2.10)

401.4.7 Updated LSAR data as better infarmation becomes avallable
and as applicable input data from other system engineering programs
is updated. (401.2.11)

44 Reprinted without change
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TASK 501 -

SUPPORTABILITY TEST, EVALUATION, AND VERIFICATION

501.1 W- To assess the achievement o

24
requirements, ldentify reasons for deviatlions from projections, and identify
methods of correcting deficiencies and enhancing system readiness.

501.2 TASK DESCRIPTION

501.2.1 Formulate & test and evaluation strategy to assure that specified
supporrability and supportability related design requirements are achieved,
or achievable, for input into system test and evaluation plans. The test
and evaluation strategy formulated shall be based upon quantified and
supportability requirements for the new system/equipment; the
supportability, coat, and readiness drivers; and supportability issues with
a high degree of risk associated with them. Tradeoffs shall be conducted
between the planned test length and cost and the statistical risks incurred.
Potentizl test program limitations in verifying supportability objectives
based on previous test and evaluation experience and the resulting effect on
the accuracy of the supportsbility assessment shall be documented.

hfmerama nf t Fdad
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501.2.2 Develop & System Support Package (SSP) componeﬁc list identifying
support resources that will be evaluated during logistic damonstration and
will be tested/validated during development and operational tests. The
component lists will include:

a, Supportability test requirements.

b. Applicable Maintenance Allocation Chart (MAC).

¢. Technical publications.

[«

Spares and repalr parts,

e. Training devices/equipment.

f. Special and common tools.

Test; measurement and dlagnostic equipment (TﬁbE).

h. Operations and maintenance manpower/personnel requiremsnts.

i. Training courses.
}. Transportation and materiel handling equipment.
k. Calibration procedures and equipment.

1. Mobile and/or fixed support faci{lities.

Supersedes page 49 of 5 June 1990 49
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m. Embeddad software requirementcs.

n. gchert suppcrt equijment.
501.2.3 Establish and document test and evaluation program objecrzives
and criceria and identify tesc rescurces. procedures, and schedules
required to meet the objectives Jor inciusion in the coordinated test
program and test and evaluacion plans. The objectives and criteria
established shall provide :he basis for assuring chat cricical
supportabilicy issues aré resquiraments have been resolved or achieved
within acceptable confidence ilevels.

501.2.4 Analyze the ces:t resul:s and verifv/assess the achievement of
specifled supportabiliz requirerments for che new system/equipment.
Determine the extent of improvementc required in supporcability and
supporcabili{ty related design paramecers in order for the system/equipment
to meet established goals and thresholds. Identify ary areas vhers
escablished goals or thresholds have not been demonstrated wichin accaptable
confidence levels. Do not duplicace analyses performed in Task 303.

Develop corrections for support ability problems uncovered during testc and
evaluaction. These could include modiflcacions to hardware, software. support
plans, logistic suppert resources, or operational raccics. Update the
documented support plan and logisctic support resource requiraments as
contained in the LSAR and LSAR output reports based on tha cCest rasulcs.
Quantify che effeccs of these updaces on the projectad cost, readinass, and
logisctic support resource paramecers for the nev svstea/equipment.

501.2.5 Analyze standard reporcing systems to determine the amount and
accuracy of supportabilicy informacion thac will be obtained on the new
system/equipment in ics operational envirenment. Idenclfy any shorctfalls in
measuring accomplishment against the supportabilicy goals that ware
established for the new system/equipment, or in verifying supportabilicty
factors which were not tested during the acquisition phases of the jtem’'s
life cycle. Develop viable plans for obtaining required supporvability data
from the field vhich will not ba obcained through standard reporting
systems. Conduct tradeoff analyses between cosc, length of data collection,
number of operational units in which to collect dacta, and staciscical
accuracy to ldencify cthe best data collaction plan. Document the data
collaction plan selected teo include details concerning cost, duration,.
method of data collection, operacional units, predicted accuracy, and
Intended use of the daca,

501.2.6 Analyze supportability datas &s it becomes available from standard
supply. maintenance, and readiness reporting systems and from any special
daca collection programs implemented on the new systam/equipment. Verify
achievement of the goals and thresholds established for the new
system/equipment. [n those cases wvhere operational resulcs deviace from
projesctions, determine causes and corrective actions. Analyze feedback
information and {dentify areas where improvements can be cosc effeccively
accomplished. Document recommendsd improveamants,

Reprinted vith changs
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APPENDIX A
- APPENDIX A
APPLICATION GUIDANCE FOR IMPLEMENTATION.OF LOGISTIC

SUPPORT ANALYSIS PROGRAM REQUIREMENTS
10. SCOPE

10.1 General. This appendix provides rationale and guidance for

the selection and tailoring of LSA tasks in this standard. This appendix is
to be used to tallor LSA requirements in the most cost effective manner to
meet program objectives. However, it is not to be referenced or implemeated
in contractual documents. No requirements are contained in this appendix.
The users of this appendix may include the Department of Defenses contracting
activity, Government in-house activity, and prime contractor or
subcontractor, who wishes to impose LSA tasks upon a supplier.

10.2 How to Use this Appendix This appendix provides guldance on
structuring LSA programs {(paragraph 40) and on applying the {ndividual task
and subtask requirements (paragraph 50). The user should firet review the
major considerations affecting the development of the LSA program contained
in paragraph 40 and then refer to the appropriate parts of paragraph 50
based on the tasks and subtasks selected.

20, REFERENCED DOCUMENTS

Military Standards

MIL-STD-680 Contractor Standardization
Program Requirements.

KIL-5TD-965 Parts Control Program.

MIL-STD-1629 Proceduraes for Performing a

Failure Mode, Effects, and
Criticalicy Analysis.

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

DoD Directives
DoDD 5000.1 Defense Acquisfition
DoD Instructions

DoDI 5000.2 Defense Acquisition Management
Policies and Procedures

—
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.

30. " DEFINITIONS

30.1 General., Key terms used in chis.appendix are dafined in the Glossary,
Appendix B. '

40. GENERAL APPLICATION GUIDANCE FOR LOGISTIC SUPPORT ANALYSIS PROGRAM

0.1 1SA Process, LSA 1s an interative and multidisciplinary activiry with
many interfaces. The LSA process can be divided into twe general parts:

(a) analysis of supportability, and (b) assessment and verification of
supportability. The i{terative nature of this process and the input-output
ralationchin of the interfaces change with the acquisition phases as
dascribed below.

40.1.1 Analvsis of Supportability, This portion of the LSA process

coumences at the system level to affect design and operational concepts;
identify gross logistic support resource requirements of altermative
concepts; and to relate design, operational, and supportability
characteristics to system readiness objectives and goals. The gystem level
analysis ia characterized by use studies, comparative analysis and driver
identification, identification of cechnological opportunities, and tradeoffs
support concepts such as organic versus contractor support, builct-in versus
extarnal test capability, and varying numbers of maintenance levels. Once
system level tradecffs are made, the analysis shifts to lower system
indentures and toward support system optimization within the framework
established by the system level analysis. This analysis defines the
logistic support rescuce requirements of the system through an integrated
analysis of all operator and maintenance functions and tasks to determine
task frequencies, task times, personnel and skill requirements, supply
suUpport regquirements, etc., to include all elements of ILS. Optimization is
achieved at this level through allocation of functions and tasks to specific
maintenance levels, repair versus discard analyses, RCM analyses, and
formulating design recommendations to optizmize maintenance times and .
logistic support resource requirements. Data from this level of the LSA is
used as direct input into the development of data products associated with
each ILS element such as provisioning lists, personnel and ctraining
requirements, and technical manuals. This assures compatibility between ILS
elenent documents and permits common use of data which apply to more than
one logistic element.

40.1.2 pAssessment and Verjification, This part of che LSA process is

conducted throughout the system/equipment's life cycle to demonstrate,
within stated confidence levels, the validity of the analysis and products
developed from the analysis, and to adjust the analysis results and products
as required. This part of the process starts with early planning for
verification of support concepts and continues through development,
acquisition, deployment, and operations to include assessment and
verification of post deployment support.

Reprinted without change 59
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40.1.3 Incerfaces. Some of the major LSA activicties where interfaces plav
a key role are listed below along with the interfacing activities:

a. Comparative Analvsis (Tagk 203). Interfacing activities-human
enginearing, reliabilicy, maintainability, safery, design engineers and ILS
element managers.

b. Functional Requiremenzs Jdentification (Task 301). Intaerfacing
activities-decipgn engineering, reliabilicy, maintainability, human
engluaering, safety and ILS element managers. .

c. I;gggg:gJuuuguuj_ilggg_;gll. Interfacing activities - design
engineering, reliability, maintainability, safety, human engineering, cost
estimating, and ILS element managers.

d. Task Analysis (Task 401). Interfacing activicies-reliabilicy,
mainctainabilicy, human engineering, and safery.

e. Rgsoprce Reoguirements Identification (Task 401)., Interfacing

activities - design engineering, human engineering. and ILS elenent

Danagers. .

Coordination of these interfaces is a2 major management challenge which
requires final resolution at the working level in some cases. The subtasks
in this standard are structured to facilitate assignment of applicable
subtasks to the community most directly invelved without less of overall
task integrity. For a specific acquisition program, LSA interfaces will be
describad in the LSAP (Task 102) which should be reviewed to assure that
input-output relationships, responsibilities, and timing of activities are
properly addressed to prevent overlap and duplication. The following
general guidance may be useful in addressing the interface problem.

40.1.3.1 Inputs and Outputs for Svstem level LSA. Some of the system level

LSA fnvolves system analysis/engineering at the hardware-operarting-support

trade level (Subtask 303.2.3). System level LSA is an input to and subset

of these trades and is in turn a collection, synthesis, and "system" i
analysis of inputs from various specialized areas. Figure 4 shows some of

these major relationships in input-output form. The cucputs from the system
level LSA impact the interfacing activities in that they constitute boundary
conditions or goals for speclalized engineering programs and ILS alement

conceapts and plans.

40.1.3.2 Refinement and Extension of the Svstem lLevel LSA, As davelopaent

progresses, the LSA is iterared and extended to lower indenture levels wvith

the input-outpur concept described above still functioning. Boundary

conditions, constraints, and cbjectives are refined and expanded based on

inputs from specialized engineering and ILS element areas. Additionally, the .

SUpport system is optimized within the boundaries and objectives
established. Specific subtask tradeoffs within engineering specialities and
ILS elements are conducted to provide specific boundaries for follow-on

60 Supersedes phge 60 of 11 April 1983
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-40.1.3.) hmmuuij_lmm LSA Is scructured to serve an

------ whame Frvmmrrinm (v ~ inE sOUrCE -

inCegrating Lunction in pros vid iTig SOUICE data for eng.x.neutl.ng and functional
specialries regarding operacor. maintatner and support personnel task
requirements. This source data is intended to serve as input to the
analytical requirements of these specialties, and as prescribed in the
related military standards (i.e. MIL-STD 1478, MIL-STD 882, MIL-STD 1379,

ate).

40.1.3.4 Resouxce Reguiremencs Identification. This scep in the Lsa

process invelves identification of all logistic support resource.

requirements. This identification involves many inpucs from design and
specialized engineering areas and all resource requirements are summarized .
i{n the LSA data base. These requirements are then fed to the various ILS

slement managers for their use in further development of managemsnt plans

and produccs for individual ILS elemencs.

contained in DOD Instruction 5000.2. The four prime factors that govern
systen acquisicion programs are cost, schadule, performance, and
supportsbilicy. The LSA process provides direct input into the
supportabiliry and cost faccors associated with a syscem/equipment and,
therefore, provides significant input into syuten/equlpnonc d.cislons
Wnile specific criteria and emphasis will vary from one acquisition to
anochet, three prims issuss have emerged at the systenm level wvhich affect
acquisition decisions and wvhich are cutputs of the LSA process. These are
described below.

40.2.1 Manpower and Personnel Constraints, Demographics {ndicate the

current problems with manpower and personnel shortages (both in terms of
quantity, apcitudes, and skill level) wi{ll continue for the next decade or

wore. The problem is of such magnictude that it must be approached through

the design process as well as the more traditional manpower and personnel .
approaches of Services. New systes/equipzent manpover quantities and skill
level demands must be managed like other major design parameters, such as
parformance and weight, baginning with the earliestc concepcions of the rnew
system/equipment. LSA efforcs will be planned to meet the manpower

- estimating requirements in support of the milestone decision process.

l 40.2 Malor Crigeria, Major svstem acquisicion and ILS policies are

40.2.2 gSystex Readiness., logistic related design parameters (such as
R&M), logistic support resources (such as spares and manpower), and

logistic systea parameters (such as resupply time) must be related to

system readiness objeccives and goals. Such objectives may vary from

system to system, and from peacetime to wartime. Operational availabilicy

is frequently a good peacatime measure, while operstional availabilicy,

sorcie rates (surge and sustained), and percent coverage ars frequently used
wartime measures which are key for peacetine readiness and wartine

capabili{ty. System readiness measures are equal to performancs, schedule,

and cost as design parameters, and must be managed accordingly beginning .
with the earliest conception of new systeas/equipment.

62 Supersedes page 62 of 11 April 1983
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40.2.3 Cost. It is necessary to conslder support investment and 0&S
costs, as well as other acquisition costs, in major system acquisitions.
Life cycle cost (LCC) estimates compare the investment and support resource
requirements for various system alternatives. The cest methodology should
explicitly address the resource requirements to achieve specified levels of
readiness for given assumptions concerning hardware R&M characteristics,
usage rates, and scenaries. Various segnents of LCC and 0&5 costs are vital
to proper tradeoff decisions. Cost uncertainty in some areas of resource
requirements, such as manpower and energy. i1s such that sensitivicies need
to be addressed. Major elements of life cycle costs are to be addressed.
The objective is to minimize cost within major constraints such as system

readinegs objectives.

40.3 -Scrategy ip Developing Analysis Requiremepts,

40.3.1 gGeperal., The key to a productive but cost effective analysis effort
is the concentration of avallable resources on activities which most benefit
the program. Such concentration might be called the analysis strategy.

This inveolves the establishment of an analysis program which will evolve
achlevable supporcability and support system objectives. The broad
objecrives of LSA are to Influence harduare design, structure the most
effective support concept, and to define logistic aupport resource
requirements. These general objectives must be translated into more specific
objectives for individual projects, particularly in early phasesg when
oaximum flexibilicy exists. Objectives are iterated and refined until they

become firm program goals or requirements. Development of an analysis
gstrategv {8 a varv di FF'I!-H"!‘ racl {rvvaluvine a larca numhar af intraranein

LAy~ A Faiisv=a W WARARNT AT WA T ANME W LAGARW iWMUWYLA W LllhﬂL-\-bLllg

variables. Strategy considerations and the possible impact of these
varisbles must be addressed in the tailoring process. Analysis tasks and
subtasks must be tallored and scheduled to meet project decislion points.
The guldance included here is designed to assist in the taliloring process,
however, it is not all inclusive and requires adaptation to specific
programs .

40.3.2 TIsgsk Selection and Focusing.

40.3.2.1 GCeperal. Selection of analysis requirements must take place at
the subtask level since the subtasks are generally written for specific
phases and types of programs. The rationale for selecting particular
subtasks involves & wide range of considerations. Figure 5 portrays a
general tailoring logic tree which should be followed in selecting tasks.
Table II1 identifies task and subtask applicability by phase of development
and engineering activity. The guidance in Table III may require adjustment
for speclific acquisition programs since it is based on typlecal theoretical
programs, and since it {s net unusual.for some aspects of a development
program to be in one phase and other aspects in another. The initial
selection of tasks and subtasks can be adjusted for the following
considerations:

a. The amount of design freedom,
b. Time phasing adjustments if program is "fast track".
Reprinted without change 63
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. ©. Work already done.
d. Data avallability and relavanpy;
¢. Time and resource avallabilicy,
f. Policy directive DODI 5000.2 information needs (see Table IT).
g- Desired tasks not in the standard. -
h. Procurement considerations.

Additional guidance on these factors is given later in this section. Most

of the factors above tend to reduce or restrict the agount of analysis

activity. However, selections should be checked againat Table II. If the

subtasks in Table II are not covered, their feaslbility and utility oust be
1=

_______ TE o & —— [ TP, P [
ﬂ"".‘u L]- A LN me“"‘-u&ﬂ oT ml‘.‘.ﬁa LU UD Cnuse BHDI.IB“. LilS LeaAs

should be documented and waivers obtained.

40.3,2.2 Focuning. After the initial selection of subtasks is completed,
furcther focusing is needed to concentrate effort in high leverage areas and
to specify other requirements. Considerations under focusing should
inccluds: ) )

a, Modiffication or restriction of the subtask to significant areas.

b. Specification of subtasks such that they can easily be assigned to
the moat appropriate communicy.

c. Specification of models and associated data to be used.
d. Specification of areas or activity requiring requester approval.

The requiring authoricy should be as specific as possible in defining
analysis needs for tasks and subtasks under the task input to be specified.
Often 10 vo 20 percent of the subsystems control 80 te 90 percent of the
support demands. Some Task 303 evaluations and tradeoffs are very general
and would benefit from greater specificicy to focus on key areas, Models
and definicions, particularly for life ecycle cost, to be used for a
particular analysis should be apecified, if possible, especially 1if there is

compatition. Model conmiderationa are discumsad in greatsr dnnt-h undar

procursment considerations. The remainder of this section discusses the
specific impact of the various factors to be considered in the developmant
of the 1SA strategy.
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40.3.3 Fectorgs Impacting on Strategy.

640.3.3.1° Iype of Program/Change. Program categories include a new program,

product improvement program, or "off-the-shelf” program. It is not unusual
for programs to be restrucrured, Major modifications may require a redo or
new approach to some of the analysis work already done. The type of program
impacts objectives and subtask selection and focusing. On a product
ioprovement program, potential analysis objectives might focus on

(1) support risks on the changed part of the system/equipment and (2)
opportunities for improvement on the total system/equipment through
{mprovement in supportability characteristics. New or high technology
efforts imply increased risk in attainment of supportability goals, and the
consequent need for activity to reduce these risks. Modernization using
previously proven technology has less risks of goal attainment and may offer
more opportunity teo reduce logistic support burdeng through use of newer
(but not necessarily high risk) technoleogy. Such considerations can
obviously impact preliminary objective determination. System versus
equipment considerations can impact subtask selection and focusing. For
example, a more limited and focused readiness analysis may be more
appropriate for an equipment contract. Additionally, elcernative support
concepts may be more limited for equipment leval contraets dus te a fixed
fystem support concept. System readiness objectives may be to "hold the
line™ or they may be more ambitious. Readiness goals must be a pricmary
managenent focus beginning with program iniciacion. I1f such goals are
ambitious, one focus of the early analyses should be toward readiness

ralatad nvnteg deﬂiﬂﬂ and nnnpgrf nhjec:i\vres guch ag r%liabili:}' and

turnaround time. Systems and equlpments which have large support personnel
demands or which have high 0&5 costs obviously present greater investment
opportunities for improvement than those with low demands or costs and,
therefore, should receive graatat consideration in selecting preliminary

analysis cbjectives.

40.3.3.2 Amount of Design Freedom. The amount of design freedom is a key

consideration {in subtask selection. Design freedom is relaced to program:
considerations such as phasing. The objective of most of the front end
analysis subtasks is to influence selection of design charactaristies to
achieve improvements in readiness, supportability, and cost. If che design
is fixed, there may be little benefit from doing these tasks. Some of the
factors listed in paragraph 40.3.3.1 give clues in this regard. Product
loprovement might limit design freedom to specific subsystems unless areas
of no or minor change are open to redesign opportunity to reduce loglstic
support burdens. Fast track programs tend to move up or back various
possible analysis subtasks, but fast track programs also tend to use
existing technelogy and plan on preplanned product improvement rather than
euploy new technology. The point of design freedom thus shifts. Design
freedom may exist for the support system but not the mission system. LSA
effort and objectives should be focused accordingly. The LSA objective of
causing supportabllity requirements to be an integral part of
system/equipnent requirements
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participation from supportability activicies as well as the other systea
engineering disciplines, due to the impacts of standardization on mission
performance, reliability, maintainability, safety, quality, and
survivability. Standardization approaches will genarally be investigated
starting in the Concept Phase due to S&I considerations and continue to
progressively lower levels of indenture throughout the acquisition program.
This effort is normally included as a separate contract requirement and
care should be exercised in citing Task 202 (Subtasks 202.2.2 and 202.2.3)
in ordar to avoid duplication of effort. The standardization program can
normally provide the required data for Subtasks 202.2.2 and 202.2.3.
Additionally, care should be exercised in the performsnce of this task to
assure that standardization requirements are not established on poor
performamnce items or items which can be significantly {mproved.

50.2.4 Comparative Apalysis (Tagk 203), There are thres major
purposes for accomplishing Task 203:

a. To define a sound anslytical foundation for making projections
for new system/equipment parameters and identifying targets of
improvement.

b. To identify che supportability, cost, and readiness drivers for
the new system/equipment.

c. To identify riskz involved in using comparative system'data
in subsequent analyses.

50.2.4.1 A major key to having an effective LSA program is the efficient
analysis and use of the data obtained on comparative systems. This process
is also called a historical data review. It involves making good use of
experience information available from other systems/equipment so that the new
system/equipnent will be an improvement in supportability as well as
performance. When a realistic comparative system can be established,
information on the comparative system helps identify the following:

a. High failure rate potential of subsystems and components.
b. Hajor.down:ime contributors.
c. Pesign features which enhance supportability.

d. Potential supportability problem areas to include design features
which degrade supportability.

e, Design concepts with potential safety or human factors impacts.

Reprinted without change
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f. Gross requirements for logistic support resources.

g- Design, operational, and support concepts which drive the logistic
support requirements, 0&S costs, and achieved readinesa levels of the
system/equipment.

50.2.4.2 TIdentifying comparative systems and subsystems and establishing
BCS's requires a general knowledge of the design, operational, and support
characteristics of the new system/equipment and the type of parameter to be
projected. 1f design parameters (R&M, etc.) are to be projected, then
current operational systems/equipment which are simjlar in design
characteristics to the new system/equipment’s design characteristics must be
{dentified. If major subsystems have been identified for the new systam, the
BCS for projecting design parameters may be a compesite of subsystems from
more than one weapon system. If support parameters (resupply time,
turnaround times, transportation times, personnel constraints, ete.) are to
be projected, then current systems (support systems) which are similar to the
nev system/equipment’s gsupport concept must be identified. This may be a
support system completely different than the one supporting similar
systems/equipment {n design characteristics.

50.2.4.3 The level of detall required in describing cowparative systems will '
vary depending on the amount of detail known on the new systam/equipment’s
design, operational, and support characteristics and the accuracy required in
the estimates for new system/equipmant parameters. Comparative systems and
subsystems are normally {dentified by the requiring autherity. BCS's should
be established at a level commensurate with expected design progressiocn.

When the perforwing activity {s a contractor, the level of comparison must be
specified, as well as data sources to be used. Task 203 contains two
subtasks (203.2.1 and 203.2.2) which are designed to provide for diffarent
levels of detail in identifying comparative systems. For exanple, if the
design concept for the newv system/equipment is very general, then only &
general level comparative system description (Subtask 203.2.1) should be
established. When more detail and accuracy are required, then Subtask
203.2.2 should be used. However, as more detall is required the cost of the

analysis increases, therefore, the appropriate subtask should be selected
accordingly.

50.2.4.4 Assumptions made in establishing a comparative system and
associated risks involved play an important role in determining the accuracy
of the new system/equipment projections. Low similarity between the new
system/equipment’s design, operation, or support concept and existing systems
should be documented and new system/equipment projections treated
accordingly. Additionally, inherent risks are involved in constructing
composite comparative systems unless environmental and operational
differences are identified and the supportabllity, cost, and readiness values
adjusted accordingly.
Supersedes page 80 of 11 Apri 1983
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50.2.6.4 When performing Subtask 205.2.5, thorough consideration should be
given to possible supportabilicy incentives which may be included in the
contract. However, incencivaes should be at the system level (possibly
subsystem for some acquisitions) to prevent optimizacion approaches at lower
levels vhich do not represent optimum system level solutions. This should
not preclude componsnt level {niciacives such as reliability improvement
warzanties (RIW).

50.3 Iaak Ssction J00-Preparacion and Evaluacion of Alsernatives.

50.3.1 General Consideratcions,

50.3.1.1 Itsrstions. The tasks concained in this section are highly
{tarative in nature and are applicable in each phass of the life cycle.
Additionally, cthey are generally performed in sequence; that is, functions
are identified (Task 301), alternatives are davaloped .to satisfy the
functions (Task 302), and evaluations and tradeoffs are conducted (Task
303). This process is then iterated to increasingly lower levals of
indenture and detall Iin the classic systerx enginesring manner.

30.3.1.2 Iiming. The idencificacion of functions, dsvelopment of
alcernatives, and tradeoff analyses should be conducted to a lavel of detall
and at & time consistent with the design and operational concept
development. The determination of level of detail required should be made
in coordiantion with representatives from the engineering/functional
specialcies which will ulcilize che resulting data. In che early phases of
the life cycle, functions and alcernatives should only bs developed to Che
level required to analyze differences and conduct tradeoffs. More detail
can be daveloped after tradeoffs are made and the range of alternatives is
narrowed. At the gcame tims, the support plan must be finalized at a tinme
which allows for the developaent and testing of the necessary ILS element
resources to carry out the support plan.

50.3.2 [Fypcrional Requirementcs Identification (Task 301). Idencificacion

of the operating and maintenance functions for the new systea/equipment must
coincide with critical design decisions to assure developaent of a system
which achieves the bast balance betwaen cost, schedule, performancs, and
supportablility. Special -emphasis should be placed on the functional
requiremants which are asupportabilicy, cost, or readiness drivers for che
nev systen/equipmcnt or which are nev functions that cust be performed basaed
on new dasign technology or new operational concepts. Identification of thae
functions which are drivers provides a basis for devsaloping new supporc
approaches or design concepts to snhance the supportability of che new
system/equipment. Identificacion of the nev functional requiraments provides
the basis for management attention due to the potential supportabilicy
risks. . Functional flow block disgrams are a useful tool in fdentifying
functional requirements and establishing relationships between functions. .
Addictionally, other system engineering prograns provide a significant input
to the functional requirements identification process. For exanple, human

Supersedss page 83 of 1l April 1983
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engineering specilalists may be best rualified to identify and analyze
operacions functions, transportation specialiscs may be besc qualified to
tdentify and analyze transportation requirements, etc. The LSA program under
Task 301, consolidates the functional requirements developed by the
appropriate specialty areas to assure the support system developed for the
new system/equipment satisfies all functional requirements.

S0.3.2.1 Task 301 is designed to provide for varying levels of detail from
system and subsystenm level functions (Subrasks 301.2.1 through 301.2.3) cto
detailed operations and maintenance tasks requirements (Subtask 301.2.4).
Appropriate subtask requirements should be identified based on the level of
design definicion and schedule requirements. Table III proviq’s general
guidslines for the timing of each subtask. In addicion, subtask 301.2.4
prescribes the use of a task taxonomy for development of task descripcions.
The level of detail to which this caxenomy is met must be based on the level
of sys:em/edutpmen: definition and design, scenerio development, and
anticipated task criticalicy.

50.3.2.2 Operations and support task rsquirements {Subtask 301.2.4) are
identified using thres analysis tachniques: (1) FMECA, (2) an RCM analysis,
and (3) a datailed review of the systen/squipment functional raquirements.
The FMECA identifies the failure modes of the system and its components thus
identifying the corrective maintenance requirements. The RCM analysis
idantiflies preventive maintenance raquiremencs: (1) co detect and correct
incipient failures e{ther before they oceur or bafore thay develop inco
major defects, (2) to reduce the probability of failure, (3) to detect
hidden failures that have occurred, or (4) to increase the cost
effectiveness of the systen/equipment’s maintenance program. The review of
the rvsten/equipment’'s functional requlrements idencifles chose tasks which
are naither correccive nor prevencive but musz he performad in order for the
systam/equipment to oparate as intendsd in {ts environment. These tasks

include operations, turnaround tasks, relcading, mission profile changes,
tranaportation tasks, etc.

50.3.2.3 A PMECA systematically identifies the likely modes of failure, the
possible effects of esach failure, and the criticality of each effect on
mission completion, safsty, or soms othar outcome of significance. The
FMECA requirements will generally be included under the Reliabili{cy Program,
howsver, FMECA tequirements for a system must be developsd in conjunction
with the LSA program requirements due to the necessity of having FMECA
results to conduct some LSA tasks. In particular, the FMECA provides the
basis for built-{n and external test specification and evaluation. This
coordination should consider the timing of the FMECA, leval of detail, and
documentation requirementcs.

50.3.2.4 RCM anslysis consists of s systematic approach of analyzing
system/equipment reliability and safety data to determine the feasibility
and desirability of preventive maintenance tasks, to highlight maintenance
problem areas for design reviev consideration, and to establish the most

Supersedes page 84 of 11 April 1983
-1




4

Downloaded from http://www.everyspec.com

MIL-STD-1388-1A
APPENDIX A
April 11, 198}

effeoccive prevencive nmaincenance program for the new system/equlipmenc. RCM
logic is applied to cthe individual failure modas of each reparable {tem in
the system/equipment identifisd during the FMECA, through a progressive
datermination of how i{mpending failures can be datactad and corrected in
ordar to preserve, to the dagree possible, the inherent lavels of
reliabilicy and safecty in the system/squipment.

50.3.2.5 Task requirements to satisfy the syscem/equipment’s functional
requirements which are not identified during the FMECA and RCM analysis are
generally system level tasks. These tasks must be analyzed relatively early
in the life cycle (Damonscration and Validacion Phase) so that the
systea/equipment’s design can be appropriately defined to precludse
supportability problems. These tasks are often constrained by
systea/equipaent requirements (s.g., mission response or turnaround time
cannot sxceed & certain valus or the system must be transportabls via a
given mods) ‘and the detailed task analysis must be conducted in a timely
fashion so that design corrections can be made when the requirements are
exceedad.

-

50.3.3 Support Svatem Alcernatives (Task 302), Support altermativas for &

new system/equipment must cover ssach element of ILS, and sacisfy all
funccional requirements. Iniclal support alternmacives wvill be systemn level
support concepts vhich addrass the supportability. cost, and readiness
drivers and cths unique functional requirements of the nev system. After
tradeoff and evaluation of these alternatives (Task 303), alternatives will
be formulated at & lover level for further tradeoffs and svaluacions.
Conducting this analysis in an iteracive fashion from the top down helps
assurs efficient use of resources {n conducting the LSA, Support
slternatives should be formulated to equivalent levels of detail for
tradeoffs and evaluation, and then further datail developed after Che
tradeoff analysis is conducted. This process continues i{n an iterative
sanner throughout the asteriel acquisition process until the syscem lavel
support concept is refined into a dstailed support plan covering all levels
of maintenance, all ftems of hardvare and softwars requiring supportc, and
all operations and maintenance tasks. Where applicsble, depot maintenarnce
interservicing considerations should be included in slternstivs support
concepcts.

50.3.3.1 Alternative support systeas are formulated by synthesizing
altermatives for individual ILS elements into suppert systeas. During this
process, the following points must be considered:

a. Interrelationships that axist between the ILS elements (e.g.,
manpower, personnsl, and training alternatives nay depend upon support
squipment alternacives). .

b. Formulation of detailed slternatives for one element of ILS may not
be cost effective until higher level system alternacives are evaluated and
selacted.
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50.3.3.2 In some cases, Eormulacing support alcarnatives may be an inherenc

feature of modals uasd in the svaluation and tradeoff process. Thils is

especiaslly true for many RLA models usad during Full Scale Development where

repair versus discard alternatives and alternative maintenance levels for

repair and discard are automatically formulaced and analyzed during

exascution of the model. In cthese cases, citing Task 303 and speclfying use

of a particular model may limit the required scops of Task 302.

Additionally, the scope of Task 302 may ba limiced when dealing with

equipment level acquisitions. In chese cases, the support alternatlvas may .
be restricted dus to the system level support concept.

50.3.4 Evaluacion of Alterpatives and Tradsoff Analygis (Jask JOJ).
Tradsoff analysis between design, opsrational, and support

alternatives is an inherent part of system development. Optimum benefits
are reaalized when thase analyses are conducted considering all system
factors (cost, schedule, performance, and supportability) before che systen
is finalized. The nature of the tradeoff models and techniques used and
the magnitude, scope, and level of detail of the analysis will depend upon
both the acquisition phase and the system complexity. Tradeoffs early in
the program will generally be interdisciplinary and broad in scope. As
development progresses, tradeoffs are progressively refined, inputs become
more apecific, and ocutputs influcnce a smaller number of related
parametars.

50.3.4.1 Tradeoffs berween the support alternatives idenctified for the new
system/equipment are conducted to idencify the suppor: approach vhich best
satisfies che requirements. These tradeoffs are conducted by using a model
or manual procedurs which relates the design, operation, and logistic
support resource factors of alternatives to the supportability requirements
for the syltcn/.quipm-nt Alternatives can then be ranked and the

ssnsitivicy of tha results to \-h-.ns-- in ksy dasign, operation. or support
factors can ba detsrained. Results, including the rationale for selection

and rejection of alternatives, should be documanted for szubsaquent
iceracions and refinements. Tradeoff analysis results, both betwesn supporc
alternatives and betwveen support, design., and operaticnal alternatives,
become & prime data input into the system decision process. As such, che
tradeoff analysis results must include indentificaticon of assumptions and
risks involved.

A

50.3.4.2 Subtask 303.2.1 providses the general requirements for each
evalustion and cradeoff performed undar Task 303. Subtasks 3101.2.2 and
303.2.3 are continuing requirsasnts throughout a system/equipment’'s life
cycle to analyze alternacive support approaches and alcternacive design,
operations, and support approaches, respectively. The remaining subtasks
represent key tradeoffs and evaluations that are frequently applicable
during given phases of che life cycle as indicated in Table III. For a
glven acquisition program, the range of potential tradeoffs and evaluations
is essancially
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Relliabilicy and MaipCainabilicy Ingerface - Rellsbility and maintainabilicy

design parameters are a key factor in the design of affordable and
supportable systems. R&M parameters provide inputs into the design and LSA
process that quantitatively link systen readiness to the ILS elements. One
of the principal slements of ILS,

Realiabilicy Centered Maintepance - A systepatic approach for identifying

praventive maintenance tasks for an equipment end item Iin accordance with a
specified set of procedures and for establishing intervals betwsen
maintenance tasks,

Repair Parts - Thoss support icems that are an anagral part of the end
item or system which are coded as nonreparabls.

Baguiring Authority - That activity (government, contractoer, or

subecontracror) which levies 1SA rtask or subrsak narformance r.aui rageants on

)
anothar activity (perforuming activity) through a contract or other document
of agresment.

Rlxkl The oppoaite of confidence or assurancs;

wlusion reached a= to ths contants sf &

def ctive range) is incorrecct,

schaduled Maincenance - Preventivs maintenance performed at prescribed
points in the icem’s 1l{fe.

Sepaicivicy Analysis - An analysis concerned with determining the amount by
vhich model parameter estimates can be in error before the genarated
decision alternative will no longar ba superior te others.

2ite Suxvey - An exanination of potential locations and supporcing
technical facilicies for capabllity to base a systenm.

v - Uniform codas assigned
to all support items early in the acquisition cycle to convey maintenance
and supply instructions to the various logistic support levels and using
commands. They are assigned based on the logistic support plarined for the
end item and ics components. The uniform code format is composed of three,
two character parte; Source Codes, Haintenance Codes, and Recoverabilicy
Codes in that order.

Spares - Tho-u support {tems that are an {ntegral part of the end {tem or
systsa which are coded as rsparablae.
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Scandardization and Iaceroperabilicy.

The process by which member nacions achieve the
clesast practicable cooperation among forces; the mosc efficlient use of
research, development, and production resources; and agree to adopt on the
broadest possible basis the use of: (1) common or compacible operational,
adainistrative, and logistics procadures;: (2) common or compatible
technical procedures and criceria; (3) common, compatible, or
interchangeable supplies, components, weapons, or eguipment; and (&) common
or compacible tatical doctrine with corresponding organizationsl
compatibility.

Interopexability. The ability of systems, unics, or forces ta provide
services te and accept sarvices from other syscems, units, or forces and to
use the services so exchanged to enable them to operate effectively
togsethar.

» All management actions, procedurss, and techniques
required to datermine reguirvamsncs for, acquire, catalog, receive, ators,
transfer, issue, and dispose of secondary i{tems. This includes
provigsioning for initial support as vell as replenizshment supply support,
One of cthe principal elements of ILS,

supportability - A measure of the degree to which all resources required to
opsrate and caintain the syatem/equipment can be provided in sufficient

quantity. Supportabilicy encompasses all elements of ILS, as defined in
DODI 5000.2.

Cunnnrrahilirv Acesasomane . An svaluarion of hov wvall cthe compnozsita of
SMEEE A n RS Aty alna S kT e LLO0 QL OOV ¥aas STWpeEile oL

support considerations necessary to schieve tha effsctive and econonsical
support of a systen for {ts lifa cycle meets stated quantitacive and
qualitative requirements, This includes integrated logistic support and
logiscic support resource relatad 045 cost considerations.

Supportability Facters - Qualitacive and quantitative indicators of
supportabilicy.

- Thoss supportabllicy facters which
fnclude only the effects of an item's design. Examples {nclude inhsrent
reliabilicy and maintainability valuses, testability values, transportability
characteristics, etc, ’

Support Concept - A complete system leveal description of a support system,
consisting of an integrated set of ILS element concepts, which meets the
funccional support requirements and is in harmony with the design and
aperational concepts,

Suyparcedes nage 110 of 11 Ap!il 1983
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t {mobile or fixed) required ro support the
operation and maintenance of a materiel system. This includes assoclated
multiuse end Ltems, ground handling and maintenance equipment, tools,
metrology and calibration equipment, communications resources, test
equipment and automatic test equipment with dlagnostic software for both
on and off equipment maintenance. It includes the acquisition of logistics
support for the support and test equipment itself. Ome of the principal

elements of ILS.

Support Plan - A detailed description of a support system covering each
element of ILS and having consistency between the elements of [ ILS. Support
plans cover lower hardware indenture levels and provide a more detailed
coverage of maintenance level funcrionms than support concepts.

Support Resougrces - The materiel and personnel elements required to operate
and maintain a system to meet readiness. and sustainability requirements.
New support resources are those which require development. Critical
support resources are those which are not new but require special
management attenction due to schedule requirements, cost lmplications, knowm
scarcities, or foreign markets.

Support System - A composite of all the resources that must be acquired for
operating and maintaining a system or equipment throughour its life cycle,

System Effectiveness - A measure of an items ability to meet operational
requirements as a function of performance of the hardware,
operator/maintainer and environment (operational, social, physical). System
effectiveness takes Into account man/machine and man/man interfaces.

Svstem Engineering Process - A logical sequence of activities and decisions
transforming an operational need into a description of system performance
parameters and a preferred system configuration

ngggmzﬁggipmgng - The i{tem under analysis be it a complete system, or any
tion the f being procured,
System Eeadiness - A measure cor-measures of the ability of a system to

undertake and sustaln a specified set of missions at planned peacetime and
wartime utilization rates. System readiness measures take explicit account
of the system design (reliability and maintainability J, the
characteristics and performance of the support system, and the quantity-and
locarion of support rescurces. Examples af typical readiness messures are
sortie rate, mission capable rate, operational avallability, and asset
ready rate.

Supersedes page 111 of 11 April 1933
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I lnwlme - Th Y T-V-V 1 ™ whisrh =ha
whic nie

Tailoring - The process by which the individual T s {(sections,
paragraphs, or sentences) of the selected specifications and standards are
evaluated to determine the extent to which each requirement is most suitable
for a specific materiel acquisition and the modification of these
requirements, where necessary, to assure that each tallored document invoked
states only the minimum needs of the Government. Tailoring is not a license
to specify a zero LSA program, and must conform to provisionms of existing
regulations- governing LSA programs.

ulirement

Task - A single unit of specific work behavior with clear beginning and
ending points and directly observable or otherwvise measurable process,
frequently, but not always resulting in a product that can be evaluated for
quantity, quality, accuracy, or fitness in the work environment. A task is
the lowest level of behavior i{n a job that describes the performance of a
meaningful function in the job under consideration.

Task Analvsis - A process of reviewing job content and context as it pertains
to an emerging equipment design to classify units of work (duties/primary
skills and tasks/discrete skills) within a job. The process provides a

procedure for isolating each unique unit of work and for describing each unit
accomplished.

TIzak Inventoery - A comprehensive listing of all tasks performed by system
personnel to operate and maintaln the item.

Iask Taxonomy - The following taxonomy will be utilized to inventory and
analyze tasks:

(a) Mission: What the system is suppose to accomplish. e.g., combat
reconnalsance.

(b) Scenario/Conditions: Categories of factors or constraints under

which the system will be expected to operate and be maintained, e.g.,
day/night, all weather, all terrain operation.

(c¢) Functions: A broad category of activity performed by a system,
e.g., transportation. :

rmance required for

L a o a o

on in & system, e.§g.,

(d) Job: The combination of all human perf
""" 1 posit
driver.

(e) Ducry: A set of operationally-related tasks within a given job,
e.g., driving, weapon servicing, communicating, target detection, self
protection, operator maintenance.

(f) Task: A composlte of related activities (perceptions, decisions,
and responses) performed for an immediate purpose, written in
eperator/maintainer language, e.g., change a tire.

______ Foaaesil.ailitl L4ail =
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(g) Subtask: Activities (perceptions, decisions, and responses) which
fulfill a portion of the immediate purpose within a task, e.g., remove lug

(h) Task Element: The smallest logically and reasonably definable unit
of behavior required in completing a task or subtask, e.g., apply counter
clockwise torque to the lug nuts with a lug wrench.

Technlcal Data - Recorded information regardless of form or character (e.g.
manuals, drawings) of a scientific or technical nature. Computer programs
- and related software are not technical data; documentation of computer
programs and related software are. Also excluded are financial data or
other information related to contract administration. One of the principal
elements of "ILS.

Iestability - A desipn characteristic which allows the status {operable,
inoperabla, or degraded) of an item and the location of any faults within
the item to be confidently determined In a timely fashion.

Ihresholds - Values, or a range of values, apportioned to the various
design, operational, and support elements of a gystem which impose a
quantitative or gqualitative minimum - esgsential level of performance.

Thresholds are usually associated with a goal.

Iradeoff - The determination of the optimum balance between system
characteristics (cost, schedule, performance, and supportability).

- The structured process by which individuals are provided with
the skills necessarv for successful performance in their job, slot, billet,
or specialty.

Toadmdoms amd Toadomdomes Naosed mn - M e amm A S o e ey oy sy
-3 =V

- a4 - - e |
AXE8ANANE G00 JLAMNILOE PeVices - iiie processss, proceaurss, tecnniques, and

Y, equipment used to train active and reserve personnel to operate and support

Y a materiel system. This includes individual and crew training, new
equipment training, and logistic support for the training devices

a themselves. One of the principal elements of ILS.

Iransportability - The inherent capability of material to be moved with
available and projected transportaticn assets to meet schedules established
in mobility plans, and the impact of system equipment and support items on
the strategic mobllity of operating military forces.

Unscheduled Maintenance - Corrective maintenance required by item

conditions.
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