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CHAPTER I

INTRODUCTION f
It is the policy of the Department of Defensefto include
adequate and timely logistic support planning in gll phases
of the acquisition of Defense systems/equipments.tQThis Inte-

grated Logistic Support Implementation Guide for DOD Systems

and Equipments is designed to assist program managers in govern-
ment and industry in the implementation of that policy contained
in DOD Directive 4100.35. Y

The principal test of éffectiveness of a defense system or
iteq.of equipment is its capébility and availability to perform

x i

a specified military requirement. Availability of a system or

equipment is directly relateé to the reliability and maintain-
ability and the effectivepéss of its support system in the
operational environment.. A highly important consideration is
i the cost of ownership of the item through its entire life from

conception through/final disposition out of the inventory. The

, optimum balance between performance and life cycle cost of

i ownership can only be achieved by including logistic support
‘ considerations in all stages from the formulation and valida-
tion of the concept, through engineering design and development,
teg})and evaluation, production,.deployment and operations.
}/in discussion of the application of the ILS concept to
various types of acquisition, description of ILS techniques S

and the relationship of ILS to other disciplines, this guide—

-

,(’[‘




facilitates improved communications between government and
industry program managers, design, procurement, and financial
managers, and between various agencies within the government.

The guide is organized to make it useful for program
» anagers involved in the detailed planning and management
of logistic support, and at the same time to be a valuable
referenc? source for the non-specialist who needs assistance
on specific problems with respect to logistic support and
its interfaces.f\

Of interest t&\both the specialist and non-specialist,
whether in Government or Industry, is the Standard Integrated
Support Management System developed and approved by the Joint
Logistics/Materiel Commanders. The Integrated Logistic Support
techniques and processes contained in the SISMS document, as
included in Service regulations, directions and specifications
will contain specific guidance and requirements as applied to

major system/equipment programs.
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CHAPTER II
THE INTEGRATED LOGISTIC SUPPORT CONCEPT

A. Concept

The ILS concept is concerned with the definition, optimiza-
tion, and integration achieved by systematic planning, implemen-
tation, and management of logistic support resources throughout
the system life cycle. The concept is realized through the
proper integration of logistic support elements with each other
and through the application of logistics considerations to the
decisions made on the design of the hardware system and equip-
ment as a part of the system engineering process.
B. Objective

1. It has long been obvious to those responsible for the
operation of military systems and equipments that support
problems are a limiting factor on the operational capability
availability of those systems. Much effort is expended in
trying to increase mean time between failures or decrease
periodic maintenance, and to reduce maintenance downtime.
Operational commanders watch carefully the statistics on those
items of equipment which are not operationally ready because
of maintenance or supply difficulties. They recognize the
importance of having personnel who are adequately trained to
operate the equipment properly and to maintain it efficiently
in order to reduce the number and frequency of failures and to
reduce the adverse effect of such failures and maintenance time
on operational readiness. They know the importance to their

operation of adequate facilities and support equipment.




TR TSR v T e

2. The Integrated Logistic Support concept must be

applied throughout the acquisition cycle to ensure that

systems are designed to meet operational requirements. All

too often systematic consideration of the solution to the prob-
lems of support does not begin until the system is in the
production/deployment phase. While some elements of support
may receive early attention, it is rare that total support
planning has a major impact on system design. This lack of
timely and systematic planning adversely affects operational
availability and cost of ownership.

3. Under the ILS concept, the importance of trading off
operational and support requirements from the earliest phases
of the life of a system has been recognized. As DOD Directive
4100.35 states: "Over the life cycle of a system, support
represents a major portion of the total cost, and is sometimes
the principal cost item." By integration of logistics consider-
ations into the conceptual planning and through the entire
design and development process, either support costs during the
operation may be significantly reduced, or operational avail-

ability of the system may be increased without a significant

increase in cost. ‘

4. 1In addition to integrating support planning into the
entire design and development process, it is also fundamental

to the ILS concept that the elements of logistic support (as
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listed and defined in Appendix B) shall be integrated with
each other into a total support system. When the baseline of
any one logistics element is changed or proposed to be changed,
the effect on all other logistics elements and on the total
system must be formally considered and necessary adjustments
made.

5. In applying the concept of ILS to a system/equipment
acquisition, it is important to maintain a proper perspective,
to bear in mind that logistics support is not an end in itself,
but exists only to support the operation of the system/equipment
to which it is related. The support problem will vary according
to the complexity and value of the system/equipment. Planning
for support must be tailored to each acquisition individually;
this guide addresses the differences of approach for major
acquisitions, less-than-major acquisitions, off-the-shelf items,
and modification programs.

6. It is also necessary to bear in mind that in any acqui-
sition which includes development, there are two entirely
different types of effort: first is the conceptual and broad
planning stage; second is the period from full-scale develop-
ment through final disposition, in which the actions contemplated
in the first stage are refined and implemented. Just as support
planning must be tailored to the type of acquisition, it must

also be tailored to the time phasing of the acquisition process.
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7. The first part of the logistics problem in an acquisi-
tion is to establish basic characteristics which will enable
the operational requirements to be achieved. Program managers
must keep the operational mission clearly in view during the
early stages, and they should recycle and refine their planning
to determine what is the minimum which must be accomplished
prior to full-scale development. Once the basic logistics sys-
tem characteristics are formulated, they must be stated to the
design engineers in a "design-to" or "design constraint" fashion.
When requirements are stated in this format, they may be used
in analytical and trade-off studies. 1In the development of the
logistic support concepts and the early planning for support,
program managers'must assure that logistic and design personnel
work together in an atmosphere of maximum cooperation and
communication. Thus, the ILS function must be closely identi-
fied as an integral part of the total system engineering process.

8. The logistics effort in the early stages must be con-
fined to development and formulation of inclusive but broad
logistics plans and support characteristics. -The result should
be a road map of what specific steps will be taken, at what time,
and in what detail as the development progresses and the design
matures. The detailed planning and preparation of detailed
data packages must be deferred until the configuration of the
hardware has been reasonably stabilized. Detailed support plan;
ning which is accomplished prior to the establishment of the
basic configuration and dependent on that configuration is almost

certain to require extensive rework to become valid and useable.

II-4
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9, The techniques for the application, testing and

demonstration of ILS planhing and the requirements for the
management of the logistics effort at various stages of the

acquisition process are covered in greater detail later in

this guide.
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CHAPTER III

APPLYING THE CONCEPT

A. Principles of Application

Effective application of the Integrated Logistic Support
concept requires recognition of four basic principles:

1. The definition, development and implementation of

logistic support must include the consideration of those fac-

tors which significantly influence the effectiveness and the

cost of support over the life cycle of the equipment system.

The scope and depth of the consideration must be in keeping
with the phase of the program. During early phases, emphasis
is on the identification of design related support requirements
consistent with overall requirements imposed on the system.
During later phases, emphasis is on the establishment of a |
logistic support capability which is responsive to the tech-
nical characteristics of the equipment and to the operational
regquirement.

2. The elements which are required to establish the capa-

bility to support the system or equipment collectively constitute

a "support system! The development of a logistic support system

segment is achieved through systematic planning, analysis and
taking positive actions to acquire the required support resources.
The process includes techniques such as analyses and simula-

tion (see Chapter VII) as appropriate and to the depths necessary

to evaluate the logistic impact of alternate design approaches.




3. The elements of support must be defined, developed,

and implemented as an integrated support system. Coherence,

which must exist among the elements of support must be mutually
compatible and provide the support capability required in oper-

ational use. Systematic definition, development and implemen-

tation will enable tradeoffs among the support elements them-

selves as well as trade-offs with system or equipment hardware .
through the system engineering process.

4. The support system must be responsive to requirements

imposed by the equipment, its utilization, and its operational

environment. This principle requires the orderly definition

of logistic support elements prior to their acquisition. The
establishment of specific quantitative performance design re-
quirements and demonstration tests for the support system is
an important prerequisite to insuring that support planning
has resulted in developing the support capability required by
operating forces.

B. Integration of Tasks

The ILS concept is implemented by the integration of ILS
as a part of the system engineering process and through the

implementation of four functional groups of tasks in acquisi-

P At

tion programs: Support Engineering Tasks; ILS Planning Tasks;
ILS Implementation Tasks; and ILS Management Tasks.

Support Engineering. This function, which interfaces the

support system with the equipment system, is accomplished by
performing analyses and engineering tasks which define support

criteria (automatic fault detection, rapid processing capability,
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etc.) as an input to the equipment design process and the

support system optimization process. This process entails
defining detailed support concepts and an engineering defini-
tion of corresponding support system requirements utilizing
analytical models and support engineering analyses. Appendix
A illustrates a sample logistic support system segment speci-
fication for documenting guantitative and qualitative support
criteria as a technical baseline for ILS planning.

The primary aims of modeling are to aid in the estab-
lishment of initial logistic support concepts and to define
logistic criteria which impact on trade-studies during the
formulation of system technical requirements. As the system
design progresses, guantitative analytical techniques (e.qg.,
level of repair analysis, repair versus discard, and similar
optimization studies) identify further specific support alterna-
tives in the development of the support system. Chapter VII of
this Guide contains a discussion of quantitative analytical
techniques in addition to those available within individual
contractor or government organizations.

Logistic Support Analyses are a composite of the tech-
nologies used in the definition of support requirements and the
injection of support criteria into the acquisition process.
Logistic Support Analysis (LSA) is recognized as one of the most
useful of these technologies. The Analysis must have input/cutput
; relationships with operational requirements, maintainability and
reliability programs, and other design related disciplines. It

is used as a basis to develop a maintenance plan for the item

under analysis and to define support resource requirerents

III-3
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for implementation of that plan. Logistic Support Analysis is
most effective when it is conducted at progressively increasing
levels of detail corresponding to the stage of application,
effectiveness is further improved if the data quality is under
surveillance of a logistics test, evaluation, or demonstration
program. Figure III-1 summarizes four typical levels of detail
in logistic support analysis. Note that formal LSA documentation
is appropriate only at levels 3 and 4.

ILS Planning. Conceptual planning for ILS is accomplished

initially by the government for each acquisition and the plan
is progressively expanded and updated by joint Government/
Contractor efforts in phase with major program events. The
function of the Integrated Logistic Support Plan (ILSP) is to
identify the actions to be accomplished, assign responsibilities,
and establish milestones. It accounts for the interaction of
events and activities, provides for government/contractor
management and review policies, establishes logistic support
management information reporting requirements, and provides
for the definition, integration, and subsequent acquisition of
the support elements. Initial planning must be sufficient

to establish the scope of ILS activities for the initial phase
of the acquisition process, and is generally limited to the
consideration of special problems. During each phase the
level of detail in ILS planning must be sufficient to provide
support for equipment which is deployed or utilized during

that phase. It must establish scope and depth of activities

III-4
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to be accomplished in the succeeding phase and should make
provisions for an orderly transition to the succeeding phase.
Careful attention must be given to lead time requirements and
to ILS activities which are prerequisites to events occurring
in other support elements (e.g., establish maintenance concept
before designating support and test equipment).

. ILS Implementation. 1ILS planning reaches operational

maturity during the production/deployment phase and implemen-

! tation is accomplished by the procurement and activation of
support elements in accordance with the scheduled requirements.
It is essential that the activation and implementation schedule
permit systematic definition and contractual coverage of the

scope and depth of support elements and services prior to

commitment to their acquigition. FIGURE III-2 indicates the

critical points in the support engineering process as a guide
in the acquisition of support elements.

Management Consideration. To organize effectively for

: the application of ILS it must be recognized that the integra-
tion of the logistic considerations into the hardware system
being acquired requires analytical and developmental logistic
activity phased with the prime equipment analytical and develop-
ment activity. This requirement directs that program managers
organize their staffs at the appropriate time to include this
function in the manner best suited for the particular acquisi-

4 tion. 1ILS management is discussed in detail in Chapter X.
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C. Depth of Application

Although the application of ILS must be given managerial
and technical attention beginning with conceptual studies, the
program manager must be judicious as to the degree of applica-
tion as a function of the specific acquisition process. The
phases may vary with each acquisition and the depth of applica-
tion must be tailored to the specific program. The following
summary, which presents support system actions during a typical
sequence in an acquisition process, may be used to guide the
program manager.

1. Program Initiation

a. Conceptual Effort. Characterized by the generation of

system planning and utilization data in suff;cient detail to
allow gross life cycle cost analyses and the definition of base-
line operational and support concepts. The operation and
maintenance environment is described covering extremes and

worst case conditions. At this time, support system and equip-
ment system intérfaces are initially defined. First order
quantified support goals and equipment functional characteristics
required to meet these goals should be established and described
in the preliminary system specification.

b. Advanced Development. Characterized by the specification

of criteria by which logistic and support considerations impact
on the design and configuration of the equipment system. Trade
studies are conducted to achieve an optimum balance between per-

formance and life cycle costs. The logistic support system
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segment specification (see Appendix A) is updated to include
further defined quantitative and qualitative support system
requirements. A preliminary ILSP will be prepared providing
for the orderly development of solutions to unique support
problems in accordance with the requirements documented in the
system specification.

2. Full Scale Development. Characterized by an iterative

interface with system engineering and detailed design for the
incorporation of the support features desired to reduce main-
tenance time and servicing requirements. Tests, simulations,
and demonstrations will be conducted in which the features of
system design and the capability of the support system are
evaluated (see Chapter IX). The preliminary ILSP is expanded
to reflect the activities for test support, pre-operational
support, implementation of each support element, and to estab-
lish performance and reporting requirements for monitoring ILS
progress.

3. Production. Characterized by the activation of opera-
tional sites and the delivery and implementation of the support
system. Highlights of this phase will include a continuing
evaluation of the equipment and its support system by the user,
evaluation of data from the data collection system, initiation
of a feedback system, and implementation of a corrective action
system.

4. Deployment and Operation. Characterized by the operation

of the logistic support system in the deployed environment and
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the continuous evaluation of its performance. Performance

is measured both in terms of the effectiveness with which

the equipment system performs and in terms of the efficiency
of the support system. Potential improvements in the support
system are identified, evaluated, and implemented if appro-

priate.
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CHAPTER IV

APPLICATION OF ILS TO A MAJOR ACQUISITION

A. Introduction

i l. The objectives of ILS planning include the reduction

! « ©Of support requirements and remaining support costs to a level

E consistent with operational readiness requirements. This ob-

!t Jjective will not be met by routine observation of support needs.

Its attainment requires systematic evaluation of the design and
support characteristics as a part of the systems engineering
process by technically qualified specialists. This involves
the iterative assessment of the impact the design will have on
specific technical and support requirements. The effectiveness
of such an assessment and its influence on design is dependent
on the meaningful application of the ILS concept during all

phases of acquisition,

2. Support planning requires a close and dynamic working re-
lationship between systems engineering, detailed design and lo-
¢ gistic support personnel. It involves repeated review and refine-
ment of emerging support characteristics and their probable impact

on design requirements, including operational readiness performance

characteristics. Qualified support performance descriptors in
the form of maintainability and reliability characteristics and
projected support requirements thus become a yardstick against
which design of the support system can be defined and support
planning can be accomplished in terms of assigned tasks and needs.

Key characteristics of the support system must be expressed in




terms of "numbers" measuring system availability, utilization,
downtime, turnaround, crew requirements, maintenance man-hours
per operating hour, defined constraints, etc., as appropriate
to the equipment type and intended use. The performance of
the support system can then be evaluated in terms of finite
measurements.

B. Overview of ILS Activities

Both government and industry program managers must
assure that their specialists responsible for the various
support elements: (1) understand the system or equipment
mission objectives, (2) define actions and resources required
for complete life cycle support, (3) schedule actions and
commit resources to support system development and future
operations, (4) request and utilize funds in a preplanned se-
quence to prevent cost overruns and unnecessary program delays,
and (5) use performance and management data and standard con-
trol techniques to maintain an information and experience ex-
change. See figure IV-1.

1. Conceptual Effort. ILS activities begin concurrently with

the definition of major functions needed to provide an oper-
ational capability, e.g., new mission, weapon system, or equip-
ment. Included in this activity is the definition of special
logistic problems and an estimate of the current support
capability which may app}y in their solution. Current ]
support capability is défined as existing procedures, repair

facilities, skills, and equipment which could be used to
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accommodate a new requirement. Trade-off studies are per-
formed to evaluate alternative means for satisfying those
requirements which cannot be satisfied effectively by exist-
ing support capabilities. The best of these support concepts
are selected, along with appropriate requirements to be levied
on the contractors, and are included in a logistic support
section in the plan for system development.

2. Advanced Development

a. ILS activities are based on the requirements in the
logistic support section of the plan for system development.
The technical requirements are combined with management plan-
ning criteria providing guidance on the planning and support
responsibilities of the government and the contractor in the

Request for Proposal (RFP). Proposal evaluation criteria is

also documented for subsequent use by source selection personnel.

Contractor proposals should be evaluated for: (1) the degree
to which they meet or exceed support specifications; (2) com-
.arative credibility of life cycle cost estimates; and (3)
demonstrability of specifications goals and requirements.
Successive iterations of these proposal activities are often

necessary to select the best equipment and support approach.

These actions result in development of definitive equipment and

support specifications.
b. The selected contractors response to the Statement of

Work (SOW) plus detailed technical and management criteria for

development phase planning are combined in a support system segment

Iv-3
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of the system specification (Appendix A) for inclusion in the
development phase contract. Contract data requirements will

be tailored to meet the specific needs of the program. Antici-
pated requirements established by the government for maintenance
actions, equipment, personnel, training, spares, and data are
identified. Development contracts must define equipment readi-
ness (in terms of maintainability and reliability related per-
formance requirements) as well as other support descriptors and
requirements, schedules and controls, and system and subsystem
demonstrations to be conducted for the verification of conformance
to specification requirements.

3. Full Scale Development. ILS activities begin with the

further definition of detailed logistics support concepts and
resource requirements as the system/equipment design progresses.
Maintenance actions, times, levels, locations, and the require-
ments for spares and repair parts, facilities, personnel, train-
ing, training equipment, technical data, tools and test equip-
ment are refined for established configurations. Limited quanti-
ties of resources (test equipment, spares, technical manuals) are
procured for tests which include the evaluation of the logistic
support system against its specification. Acceptance of the
support system to specification requirements will assist in es-
tablishing a firm product baseline for follow-on procurement.
Service tests should be conducted in a preplanned operational
environment to verify mission equipment--support system compati-

bility and the sufficiency of support planning and implementations.

Iv-4
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Deficiencies found during test are corrected by engineering

change or by changes in the support plan.

4. Production. Logistic support resources, e.g., spares, repair
parts, manuals, test equipment, handling equipment, training
equipment are acquired in conjunction with the contract end item.
Design changes are evaluated for their impact on support planning
prior to their submission to the customer for approval and support
resources acquired in conjunction with end item change acquisition
procedures. The availability for support resources necessary for
equipping the first and subsequent operational organization is
verified.

5. Deployment and Operations. ILS activities begin with de-

livery of initial production units to the first operating organi-
zation for operational testing. During this test, operational
and support plans and resources are evaluated for achievement of
their prescribed goals. All deficiencies are identified and
evaluated by design/support trade-offs prior to making modifi-
cation decisions. Modifications incorporated either in new
production runs or as minor changes at the operating unit are
documented together with the reason for the change.

C. Model statements of Work

1. The application of ILS to a major system requires
that statements of work be prepared for each phase of the
acquisition and that key milestones and prerequisites should
be in the form of specific inputs and output objectives and
should satisfy transitional requirements such as the Defense

Systems Acquisition Review Council (DSARC) check list.

IV-5




Figures IV-2 through IV-6 illustrate minimum prerequisites
for an orderly progression of ILS activities in a typical
sequence of contract events. These figures provide a guide
for the development of statements of work to be included in
the RFP. These statements of work for each phase can be
tailored for each particular acquisition and should be used
to identify minimum essential data requirements. 1In writing
a statement of work for a given phase, the RFP writer must
take into account the work already accomplished in earlier
phases and the work which is to be accomplished by the
government during the given phase. Using the model statement
of work as a guide, he can thus determine the specific work
statements to include in the RFP. The aggregate of work
accomplished from all sources at the completion of the given
phase must reflect an acceptable posture required for entry
into the next phase.

2. The model statements of work represent the aggregate
of work to be accomplished by both the government and industry
prior to entry into each succeeding phase. The aggregate
for each phase thus becomes a checklist or point of departure
from which the RFP writer may deduct those tasks already
accomplished and those to be performed in-house and arrive
at the appropriate requirements for the RFP. Most model
statements of work are not sufficiently detailed for use ver-
batim in an RFP, and require tailoring to the specific

acquisition and to the overall needs of the ILS program.
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MAJOR PROGRAM
PHASES

DESCRIPTION OF
MAJOR PROGRAM
ACTIVITY

PRIMARY DECISION
POINTS

MAJOR
INTEGRATED
LOGISTICS
SUPPORT
ACTIVITY

REFER TO FIGURE IV-2
THROUGH FIGURE IV-6
FOR DESCRIPTIVE
MATERIAL.

PROGRAM INITIATION

CONCEPTUAL EFFORT

TECHNICAL, MILITARY, &
ECONOMIC BASES FOR AN
ACQUISITION PROGRAM ARE
ESTABLISHED THROUGH
SYSTEM FEASIBILITY STUDIES.
MAJOR OUTPUT CONSTITUTES
A DECISION ON WHETHER

OR NOT A SYSTEM PROGRAM
SHOULD BE PURSUED.

OPERATIONAL CAPABILITY

PLAN

® GEOGRAPHICAL DEPLOYMENT
CONCEPT

® UTILIZATION CONCE?T

® OPERATIONAL ENVIRONMENT

® MAINTENANCE ENVIRONMENT

FUNCTIONAL SUPPORT

REQUIREMENTS

¢ DEFINITION OF INTERFACE
WITH: OTHER EQUIPMENT
SYSTEMS; OTHER SUPPORT
SYSTEMS; GOVERNMENT

RESOURCES.

DEFINITION OF
QUANTITATIVE GOALS
(MTBM, MDT, MMH/OH, $/0H)

ADVANCED DEVELOPMENT

PREPARATION OF DEVELOPMENT
CONCEPT PAPER (DCP). DCP
INCLUDES DEFINITION OF

SYSTEM NEED AND DEFINES
PROGRAM ISSUES, INCLUDING
PROGRAM OBJECTIVES, SPECIAL
LOGISTICS PROBLEMS, PERFORMANCE
PARAMETERS, AREAS OF MAJOR
RISK, SYSTEM ALTERNATIVES

AND ACQUISITION STRATEGY.

CONTRACT EQUIPMENT

SYSTEM SPECIFICATION
REQUIREMENTS FOR
BIT/BITE.
RELIABILITY DESIGN
CRITERIA
MAINTAINABILITY/MAINT.
DESIGN CRITERIA

CONTRACT SUPPORT SYSTEM

SPECIFICATION

® QUALITATIVE & QUANTITATIVE
SUPPORT SYSTEM REQUIREMENTS
(CRITERIA)

® DEFINITION OF SUPPORT
ELEMENT BASELINES.

® BASELINE MAINTENANCE
CONCEPT.

PRELIMINARY ILS PLAN

¢ TASK ORIENTED PLAN FOR
DEVELOPMENT, TEST &
EVALUATION OF CONTRACTOR
SUPPORT ELEMENTS.
BASELINE SCHEDULE FOR
INTEGRATION OF CONTRACTOR
SUPPORT ELEMENTS.

FULL SCAI
DEVELOPK

THE SYSTEM (INCLUDING

. NECESSARY FOR ITS SUM

IS DESIGNED AND DEVEL
RELIABILITY, MAINTAINA
LOGISTICS ARE MAJOR C(
IN THE DESIGN PROCESS..
MODELS AND PROTOTYP
ARE FABRICATED AND T{
TEST AND EVALUATION §
® DEVELOPMENT TEST &

EVALUATION-DEVELC

ENGINEERING TESTS. '
e OPERATIONAL TEST &

SUITABILITY TESTS.
TESTS ARE CONDUCTED 1
DETERMINE: EXPECTED €
EFFECTIVENESS; OPERAT
ORGANIZATION, DOCTRH
FOR SYSTEM DEPLOYMEN

AIIZANNEANN

C.1 SUPPORT SYSTEM'
EVALUATION REP|
e ACHIEVE QUAL

QUANTITATIVE
SYSTEM REQUM
® ACHIEVE EQUIf
SYSTEM RELIA{
MAINTAINABILI
CHARACTERIST
C.2 ILSPLAN
e DEVELOP DETA
MAINTENANCE
e DEVELOP PLAN
ALLOCATION &
OF CONTRACT(
ELEMENTS.
e DEVELOP PLAN
INTEGRATION{
SUPPORT ELEM
GOVERNMENT |
WITH PRIME/AS
ELEMENTS.

FIGURE IV-1--INTEGRATED LOGISTICS SUPPORT (ﬁ



PRODUCTION DEPLOYMENT/

OPERATIONS

THE PRODUCTION SYSTEMS
ARE DEPLOYED FOR
OPERATIONAL USE AND
SUSTAINED BY FIELD
OPERATIONAL UNITS.

THE SYSTEM INCLUDING
ITEMS NECESSARY FOR ITS
SUPPORT (SUPPORT EQUIPMENT,
TRAINING EQUIPMENT, SPARE/
REPAIR PARTS, SOFTWARE, DATA,
EYC.) IS PRODUCED FOR
OPERATIONAL USE.

ISTED OPERATIONAL
ERATIONAL SUITABILITY;
RINE, TACTICS
MENT.

OPERATIONAL & MAINTENANCE

USER OPERATIONAL & SUPPORT SUPPORT
e EQUIPMENT SYSTEM &

USER OPERATIONAL EVALUATION

PLAN.
® PRODUCTION AND SUPPORT SYSTEM
REQUIREMENTS DELIVERY OF EQUIPMENT OPERATION AND MAINTENANCE
EQUIPMENT SYSTEM AND SUPPORT SUPPORT.
ELIABILITY & SYSTEM ELEMENTS. ¢ PERSONNEL OPERATION &
NABILITY/MAINT. ® LS PLAN IMPLEMENTATION MAINTENANCE TRAINING.
ERISTICS. D.2 CORRECTIVE ACTION e MATERIAL (SPARE/REPAIR
SYSTEM PARTS, CONSUMABLES, ETC.)

SYSTEM EVALUATION

e DATA COLLECTION,
ANALYSIS & FEEDBACK
SYSTEM.

DETAILED
ANCE PLAN
PLAN FOR PRODUCTION
TON & IMPLEMENTATION ¢ DATA COLLECTION, ANALYSIS,
CTOR SUPPORT AND FEEDBACK SYSTEM

® SuUP SYSTEM
PLAN FOR Eucﬁz‘;;nmc PLAN (ENGRG.
TION OF CONTRACTOR SUPPORT OF MODIFICATIONS &

ELEMENTS WITH UPGRADING OF SUPPORT
SYSTEM.

® SUPPORT SYSTEM

CHANGE CONTROL.

® SUPPORT MANAGEMENT
(CONTRACTOR TO CUSTOMER
TRANSITION TASKS).

MRT (1LS) REQUIREMENTS SUMMARY IV-6A
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CHAPTER V

APPLICATION OF ILS TO LESS THAN MAJOR ACQUISITIONS
A. The basic principles and guidelines of Section V apply to
less than major acquisitions with some modification in the
depth of application. For purposes of this guide, "less than
major acquisitions" refers to those acquisitions in which pro-
duction of the system/equipment is preceded by a developmental
phase only, or to the acquisition of off-the-shelf itmes. This
section of the guide does not deal with major modifications
which are treated in Chapter VI.

B. Depth of Application for Acquisitions Involving Development.

l. As indicated in Figure IV-4, the ILS prerequisite for
entry into production is verification "..that the support system
will permit operation and support of the equipment system within
the resources planned for that purpose.”" The development pro-
gram must therefore be structured to satisfy the task-oriented
prerequisites of Figure IV-4. Similarly, the production program
must be structured to satisfy the task oriented prerequisites of
Figure IV-5.

2. In the absence of formal concept formulation and
validation phases, some preliminary work must be performed by i
the government in order to establish the contract scope for ‘
the development phase. The preliminary work consists of plan-
ning the accomplishment of the task-oriented prerequisities
(Figure IV-3) for entry into development. It is important to

note that this preliminary work constitutes task planning as




opposed to support planning. Some tasks may be accomplished
in-house prior to issuance of the development phase RFP,

some may be included in the contract statement of work, and
some may be screened out as unnecessary or inconsequential.
The preliminary work to be accomplished is only conceptually
equivalent to a composite of the model statements of wark for
preceding phases (Figure IV-2 and IV-3). Actual tasks

which must be performed to achieve the conceptual equivalent
will be determined on the basis of the complexity of support
of the item and the existing support capability for the type
of equipment being developed. As a minimum, support planning
prior to entry into development must be sufficient to enable
specification of the required support parameters and establish-
ment of a baseline support concept. This can be accomplished
by a support system specification as described in Appendix A.
Figure V-1 summarizes some important considerations for the

program manager in planning the accomplishment of required

tasks prior to entry into development.

¥ C. Depth of Application for Acquisition of Off-the Shelf Items
r 1. As indicated in Figure IV-5, the support system posture
required for entry into the Deployment and Operations Phase is

"support elements have been positioned and are in operation as
a support system which will perform to the requirements imposead
on the support system." Although this posture requirement is

4 applicable to the acquisition of off-the-shelf items, its

achievement does not require accomplishment of the task oriented

V-2

|
{
!




prerequisites in the same manner in which they apply to major
acquisitions. Some preplanning for acquisition is essential

in order to assure effective and economical support. Although
the preplanning parallels the planning required in acquisitions
involving development, it is aimed primarily at the procurement
of needed support resources rather than at the interaction of
ILS and equipment design. The program manager, in the acquisi-
tion of off-the-shelf items, should be concerned primarily with
assessment of life cycle cost, utilization of existing support
capability, and compatibility with existing support concepts
and maintenance policies.

2. Life Cycle Cost. In off-the-shelf procurements, there

is little or no opportunity for influencing the support character-
istics of the item itself. There exists the opportunity to
improve the economy and efficiency of ILS by examining alterna-
tive support concepts and by taking advantage of flexibilities
in the design of the support system. Analytical technigques
described and referenced in Chapter VII of this guide provide
quantitative methods for examining alternate maintenance con-
cepts, repair/discard criteria and life cycle costs. Wherever
practical, these techniques should be applied both as evalua-
tion techniques against candidate items or should be established
as contract tasks for determining the most economical support

concept.

3. Utilization of Existing Support Capability. It is
essential to assure that the procurement of off-the-shelf items

V-3




include the acquisition of required support capability. Ex-
amination of existing support capability is therefore par-
ticularly important in this type of acquisition. Support
resources and facilities at the operational site must be
considered. When appropriate, recommendations must be made
for additional equipment, facility modification, and other
logistic resources to assure effective integration of the new
item. The Logistic Support Analysis described in

Chapters III and VII is a useful tool in determining support
resource requirements for comparison with existing capability.
When the analysis is included as a contracted item, it should
be integrated with other analytical tasks.

4. Compatibility with Existing Support Concepts. Since

the design of off-the-shelf items does not always anticipate
the operational environment or support policies of the user,
the acquisition process must include consideration of its

compatibility with these factors.
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CHAPTER VI
APPLICATION OF ILS IN MODIFICATION PROGRAMS

A. The basic principles for application of ILS, Chapter III,

apply in the conduct of modification programs. The method and

depth of application is a function of the extent of the modi-
fication and the amount of development involved. For major
modification to an existing system/equipment, the guidelines

of Chapter IV are generally applicable. For minor modifications,

guidelines of Chapter V are applicable. 1In addition, the support

manager should use the checklist below to assure consideration

of ILS factors which are of particular significance in modifica-

tion programs: -

1. If the purpose of the modification is to improve support-
ability of the item, is the proposed change justified by
experience data?

2. Could the same or a comparable improvement be obtained by
a modification in the support concept or support system
without a modification to the item itself?

3. Are all support considerations included in the cost/
effective justification for the modification?

4. Does the engineering change proposal include an analysis
of and provisions for concurrent modification or revision

to support elements?

5. Have provisions been made for concurrent verifipation of

related modifications in the support system?




6. Have provisions been made for accounting and control of
all configurations resulting from the modification?

7. Has a modification/retrofit plan been established and
does it account for all support considerations and assets
affected by the modification including spares, and assets

in the hands of Grant Aid recipients and foreign military

users?

B. Implementing Support.

The impact on support of major modification should be
analyzed and determined prior to customer approval. Subsequent

to approval, the support resources are acquired and delivered

to operational, test and training activities affected by the

major modification. Oftentimes, this requires a significant

amount of ILS effort jnagmuch as all elements of logistic

support must be considered in a major modification program.




CHAPTER VII

QUANTITATIVE METHODS AND TECHNIQUES

Advances in the application of scientific quantitiative
methods provide tools to improve the decision making process
in the development of ILS requirements. The paragraphs below
cover the general application of quantitative methods and
techniques, a description of available techniques, and acsess-
ment of the analysis process.

The program manager must be particularly careful to relate
the right technique with the problem at hand and to apply it
to the depth necessary to provide the sensitivity required in
arriving at a solution. In addition, he must realize that
successful application is dependent on data inputs from many
related areas (e.g., reliability, maintainability, human fac-
tors, life cycle costing).

A. The Benefits of ILS quantitative Methods and Techniques

ILS interrelates with the system engineering process for de-
veloping the prime mission equipment system. It commences with
the identification of the basic mission and associated system
requirements (e.g., operational deployment, utilization, environ-
ment, maintenance concept) and continues through functional
analysis, requirements allocation, trade studies, system synthesis,
detailed design, etc. Throughout this process, many decisions

are made which significantly impact support as well as system

life cycle cost. 1Inherent in these decisions are risk and




uncertainty. These factors are controlled through the
appropriate and judicious use of quantitative methods and
techniques in the development of support requirements
(illustrated in Figure VII-1).

1. The many and varied elements associated with ILS are
interrelated. The use of appropriate analytical methods allows
for a logical and precise definition of the elements, the
critical factors involved, and the relationships among them.
There is also a clear indication of the information required
in an analysis of a set of alternatives, and that which is not
readily available becomes evident.

2. Decisions affecting logistic support are required in
all program phases. Erroneous decisions based on inadequate
data or due to the lack of appropriate analysis techniques may
result in a reduction in system effectiveness and an increase
in the ultimate cost of the system in the later phases. The
use of appropriate analytical methods can be effectively employed
to handle logistics predictions, trade-offs, assessments, etc.,
to a desired level of accuracy and in a timely manner.

3. The solution of problems relating to ILS involves the
consideration of many alternatives in a number of different
areas (e.g., operational concepts, maintenance policies, de-.
sign configuration options, etc.). The use of appropriate
analytical methods enables a comparison of many more possible
solutions and aids in selectihg the best among them rapidly

and efficiently.
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The employment of appropriate quantitative analytical

methods and techniques can convert many complex problems to
orderly patterns which can be systematically analyzed and
evaluated.

B. Application of ILS Methods and Technigues

Quantitative methods can be employed in conceptual design,
concept evaluation, detailed system design, logistic support
planning, support effectiveness assessment, and program manage-
ment. These areas are briefly covered in Figure VII-2. Each
area encompasses different types of decisions involving the
various elements of ILS.

Quantitative methods shall also be effectively applied to
various types of programs covering:

1. Major system acquisitions. Figure VII-2 depicts typical
interfaces.

2. Less than major acquisitions. This may involve the de-
sign and development of subsystems, assemblies, etc., or the
procurement of off-the-shelf equipment. In this event, only
one or two of the areas depicted in Figure VII-2 may apply.

C. Description of ILS Quantitative Methods and Techniques

The Logistic Support Analysis of the logistic support system
segment constitutes a composite of technologies used in the
definition of support requirements and the injection of support
criteria into the design and acquisition process. The primary

methods and techniques used are:
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* Logistic Support Models (including mathematical

models, simulation models, etc.)
e Life Cycle Cost Analysis
*» Maintenance Engineering Analysis (MEA)
The material presented is not intended to be all inclusive but
to be representative of current practices and should be con-
sidered in reviewing new approaches proposed for a specific
application.

1. Logistic Support Models

A model, as used herein, is a simplified representa-
tion of the real world which addresses selected features of
the situation relative to the support or performance problem
being analyzed. The means of representation may vary con-
siderably depending on the nature of the problem, and may
employ any one or more techniques in the resolution of the
problem. Figure VII-3 reflects an analysis approach using
models. This includes the necessary feedback and corrective
action loop.

Models can be guite simple and serve as a major part
of the overall analysis process. The quantity of variables,
number of alternatives, or the complexity of the operation
may require an extensive model or a series of models. A
program manager must analyze the problem at hand, select the
techniques which resolve individual segments of the problem,
and select or develop a model which properly employes these

techniques,
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Figure VII-4 presents model applications and quantita-
tive techniques currently being used by government and industry
on various programs. These models employ techniques such as:
simulations, networks, Markov processes, Lagrange equations,
probability and statistical distributions, stochastic, Monte
Carlo sampliing, dynamic programming, linear programming, g.eue-
ing, regression, replacement, routing, sequencing, branch and
bound, PERT/CPM, econometrics, etc. Additional examples are
described in Rand report R-550-PR, "Using Logistics Models In
Systems Design and'Early Support Planning" and the "Catalog
of Navy Systems Commands Systems Analysis/Operations Research
Models," NAVFAC P-443.

Referring to Figure VII-4, a larger area of application
constitutes the use of simulation techniques in solving opera-
tional analysis and logistics support problems. There are
individual models currently in use which simulate a wide
variety of characteristics.

2. Life Cycle Cost (LCC) Analysis

LCC analysis is a basic tool used in the evaluation of
logistics resource requirements, and is employed in conjunction

with other parameters, e.g., system effectiveness, technical

‘performance, etc., in determining cost effectiveness. LCC

introduces the economic data necessary for the comparison of
various system/equipment design and support alternatives, and
allows for the assessment of risk in the decision making pro-
cess. LCC analysis serves to:

a. Define areas of high support cost as a consequence

of design decisions.
VII-S
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b. Evaluate alternative support policies (e.g.,
repair versus discard-at-failure, built-in test versus external
support eguipment, spares level versus probability of stock-out,
etc.).

c. Define impact of operational requirements on

support policy alternatives,

d. Provide budget estimates for inclusion in long
range cost projections and financial planning data.

e. Provide data for "make or buy" decisions.

LCC analysis may be applied to any program phase to
solve a variety of problems as illustrated in Figqure VII-2.
LCC estimates are also used for program monitor and control,
equipment procurement, and contracting. The analysis approach
is depicted in Figure VII-5.

The accomplishment of LCC analysis requires:

a. Definition of the system/equipment mission objectives
and associated operational requirements (e.g., applicable oper-

- ational and system effectiveness factors, equipment utilization,

operational life and time horizon period, deployment quantities
and locations, environments, etc.).

b. Definition of the system/equipment support concept.
This includes anticipated maintenance echelons, gross main-
tenance functions per echelon, quantitative effectiveness

factors, environment, etc.

¢. Allocated and/or predicted reliability, maintain-

ability, and logistics factors and criteria for each alternative

system/equipment design and support configuration being evaluated.
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d. Definition of the cost breakdown structure (cost
categories) to include all future systems costs covering:
feasibility studies, design and development, production and
test, installation and checkout, operations and maintenance,
personnel and training, spare/repair parts, inventory main-
tenance, support and test equipment, transportation and
handling, technical data, facilities, program management, and
system phaseout.

e. Definition of cost factors and cost estimating
relationships. This includes determination of such factors
as inventory maintenance cost in terms of $/year, cost of data
in terms of $/page, training cost in terms of $/student week,
etc.

Cost categories (item d above) must be compatible with
tpe program work breakdown structure and cost reporting require-
ments. In addition, cost categories must be identified in such
a manner as to reflect key activity areas plus major elements
of support which are considered to have a significant affect on
total system LCC. Established cost categories must be sensitive
to alternate system design configurations, changes in produc-
tion quantities, and various system logistics support concepts.

Costs may be categorized somewhat differently depending

on the program, system involved, and funding. One method in-~

cludes specifying acquisition costs and utilization costs. Another

may break down R&D costs, investment costs, and expense costs.




The cost categories established should be compatible with

the work breakdown structure requirements (refer to MIL-STD-
88l) and analysis objectives. Two examples of a cost category
breakdown structure are presented in Figure VII-~6.

In line with the established cost categories for a
given program (Figure VII- 6 or equivalent breakdown structure),
specific input cost factors must be defined. The majority of
input factors for determination of R&D and investment costs
are derived directly from the contractor's internal company
engineering and manufacturing cost projection sheets. Input
factors required for the determination of expense cost must be
defined by both the government and the contractor.

The completion of LCC analyses requires that costs
be obtained for each category (Figure VII-§) allocated by year
over the entire program life cycle in terms of expected value
(actual calculated value with inflations considered but without
discounting); and calculated on the basis of present value
(based on an assumed discount rate). The results will provide
both a total predicted LCC fiqure and a cost profile for each
alternative being evaluated.

Predicting costs by year is important as it allows con-
sideration of alternate system resource requirements in terms
of program planning, budgeting, and fiscal needs. Discounting
refers to the application of a selected rate of interest to
measure the differences in importance or preference between

dollars at the present time and anticipated dollars in the
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future. Discounting allows for the evaluation of the time-
phased profiles of costs for various alternative systems as
if they occurred at one point in time.

N

p.v. =) CcaL
(I+1)t where:

(t=1)

- T Ty E T TR

P.V. = present value

: t = time period (years)

&

calculated value of cost in time period t
i = interest rate

N = total number of time periods in which costs
occur

When completing LCC analyses, cost categories should
be analyzed relative to total contribution and the validity of
input cost-factor data. High contributors and/or questionable

; areas should be further evaluated through sensitivity analysis
(e.g., using three-level estimates--pessimistic values, opti-

k mistic values, and expected values). The sensitivity analysis
depicting a range of output cost values will aid in identifying
the areas of risk.

LCC analysis may be approached a number of ways. Tech-
nigues are available for total systems. Several of these
(e.g., Air Force's model ABLE, Navy's model SCORE, etc.) are

described below:

a. ABLE (Acquisition Based on Consideration of

Logistics Effect)
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Computes LCC by item by cost type (storage, repair,

etc.), sums for all items in the system. Could be used as
an LCC model in detailed design, but is intended primarily
for use as a contract incentive evaluator. Data requirements
are minimal. Program input is total flying hours. Also re-
quires item cost, reliability, maintenance cost as percent
of item cost, preceding items for base and depot support
equipment, NRTS and condemnation rate, on equipment maintenance
man hours per operating (flying) hour, training costs, pages
of technical data. Maintenance posture is standard base/
depot, one indenture level. Spares are determined by ten
days' base supply, ninety days' depot supply. Refer to
"Project ABLE", Operations Analysis Report No. 8, May 1969,
Operations Analysis Office, AFLC, WPAFB, Ohio.

b. SCORE (System Cost and Operational Resoruce

Evaluation)

Estimates life cycle costs (RDT&E, investment,
operations) for up to fifteen years for various component
elements and aggregates these into a total cost estimate for
a system. Costs may be estimated externally by the user,
internally by standard CERSlor internally by special programs.
Costs are arranged in a two-dimensional (program element x
time) matrix. Program elements can be indentured, and sub-
totals on CERs computed for any higher level. Data require-
ments are moderate (work breakdown structure, various cost

1 Cost Estimating Relationship (CER)
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inputs, special instruction cards). Refer to "SCORE
Executive Routine, Phase I,"” Report No. NADC-AW-6734, February
1968, Naval Air Development Center, Johnsville, Warminster,
Pennsylvania.

Examples covering less than total systems are presented
in the following documents:

a. LCC-1, Life Cycle Costing Procurement Guide
{Interim), Government Printing Office

b. LCC-2, Casebook Life Cycle Costing in Equipment
Procurement, Government Printing Office

3. Logistic Support Analysis (LSA)

LSA is the process of analyzing a given or assumed
system/equipment design configuration to determine specific
logistics support requirements in terms of: Maintenance func- h

tions/tasks, repair levels, spare/repair part types and quantity,

personnel skills and quantity, support and test equipment,
facility requirements, technical data requirements, trans-
portability, handling/packaging requirements, etc.

LSA may be accomplished on any system or equipment and
in any program phase to varying degrees of depth depending on
the need and extent of system/equipment definition. Examples
of application are noted in Figure III-1).

The LSA may assume different proportions. Initially in
early phases of system/equipment definition, data is limited
and sketchy. Allocations and gross-level predictions are
necessary to accomplish the required analysis. As the program
progresses, additional data (analytical data replaces pre-
diction data, field data replaces designed analytical data, etc.)
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becomes available and the analysis results are more meaning-
ful. LSA is an iterative process with a feedback and corrective
H action loop and generally covers the areas illustrated in

Figure VII-T7.

Referring to Figure VII~7, Step 3 represents one aspect
of Logistic Support Analysis, i.e., the Maintenance Engineering
3 Analysis (MEA) data formatting as currently required for many ¥
programs. Service documents describing the MEA are noted below:

a. AMCP 700-4, NAVMAT P4000-1, AFLC/AFSCM 400-4,

] "Standard Integrated Support Management System (SISMS)," tri-
Service.

b. AFSCM 375-5, "System Engineering Management Pro-
cedures," Department of the Air Force, Air Force Systems
Command.

3 c. TM-38-703-3, "Integrated Logistic Support (ILS)

Maintenance Engineering Analysis Data System (MEADS)," Depart-

% ment of the Army. i
} d. AR-30, "Integrated Logistic Support Program re- A
: quirements for Aeronautical Systems and Equipment, Department ﬁ

| of the Navy, Naval Air Systems Command.

e. MIL-STD-1369, "Integrated Logistic Support Program
Requirements," Department of the Navy, Naval Electronic Systems
Command.

f. OR-30, "Integrated Logistic Support Program Re-
quirements," Department of the Navy, Naval Ordnance Systems

Command.
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g. MIL-M~-24365(SHIPS), "General Specification for
Maintenance Engineering Analysis Procedures and Formats," De-
partment 6f the Navy, Naval Ship Systems Command.

D. Assessment of the Analysis Process

As a final step in analysis process, the program manager
may wish to quickly assess the validity of the analysis. 1In
checklist items to validate the analysis:

1. Are the goals of the analysis adequately identified?

2. Are all assumptions adequately identified?

3. Do any specified assumptions treat quantitative un-
certainties as facts?

4. Are major assumptions reasonable?

5. Are any feasible or significant alternatives omitted?

6. Are the desired output measures of effectiveness {(logis-
tics evaluation criteria or quantitative figures of merit)
and cost identified?

7. Is the effectiveness measure sensitive to changes in
assumptions?

8. In the event that two or more effectiveness measures

are appropriate, are they properly weighed?

9. Does the model adequately address the problem?

10. Are effectiveness and cost parameters linked iogically?
11. Does the model allow for a timely response?

12. Does the model provide valid and reliable results?

13. Are the effectiveness and cost aspects of all alterna-

tives treated in a consistent and comparable manner?
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14. Has the sensitivity of effectiveness and cost estimates
been properly addressed through a sensitivity analysis?

15. Are the areas of risk and uncertainty adequately iden-
tified?

16. Do the results fulfill the initial goals and objectives

of the analysis?

The above questions apply directly to the effectiveness
and efficiency in the application of gquantitative techniques
in the ILS process. Hopefully, they will assist the program
manager in establishing a level of confidence in the analysis
performed.

E. Explanation of System Measures - reference Figure VII-7,
Step 2, Item 1l1.

1. Inherent Availability (Ai) is the probability that a

system or equipment, when used under stated conditions in an

idea supported environment (e.g., availakle tools, spares,

manpower, etc.), shall operate satisfactorily at a given point
in time. It excludes scheduled (preventive) maintenance actions,
logistic supply time, and administrative downtime.

| , MTBF
Al = where:

g MTBF + Mct

MTBF = mean-~time-between-failure (derived from

reliability prediction and covers all primary

and secondary failures).
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1
MTBF = and

A

,\ represents the expected number of failures for each hour

of operation (sometimes expressed in terms of expected failures

per 10 hours of operation). MTBF is expressed in hours (total

hours of operation of similar systems or components over their
useful life divided by the total number of failures occurring
during this time).

Mct = mean active unscheduled or corrective maintenance time
(arithmetic mean time for all representative maintenance
tasks). This may also be expressed as mean-time-to-
repair (MTTR).

N

Mct = 1 Mcti
N

Mcti = individual corrective maintenance tasks.
N = quantity of corrective maintenance tasks.

2. Achieved Availability (Aa) is the probability that a

system or equipment, when used under stated conditions in an

ideal support environment (e.a., available tools, spares,

manpower, etc.), shall operate satisfactorily at a given point
in time. It excludes logistics supply time and administrative
downtime. Achieved Availability (Aa) is directly relatable to
the early design process (as a means of measuring equipment

reliability and maintainability characteristics).
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MTBM

Aa = _ where:

MTBM + M

MTBM = mean-time-between maintenance covers both
unscheduled (corrective) and scheduled (pre-
ventive, maintenance. Relative to corrective
maintenance, MTBM considers primary (random)
failures, secondary (dependent) failures,
quality and manufacturing defects, operator
errors, and maintenance-induced failures:

MTBM = 1
1/MTBMs + 1/MTBMu

MTBMu is the mean interval of unscheduled
(corrective) maintenance and MTBMs is the
mean interval of scheduled (preventive)
maintenance. In most instances, MTBMu will
equal MTBF (defined above).

M = mean maintenance time or:

M = (Mct) (1/MTBMu) + (Mpt) (1/MTBMs)
(1/MTBMu) + (1/MTBMs)

Mct is the mean active unscheduled (corrective) maintenance
time and Mpt is the mean active scheduled (preventive) main-
tenance time.

3. Operational Availability (Ao) is the probability that

a system or equipment, when used under stated conditions in an

actual operational environment, shall operate satisfactorily

when called upon. This may correspond directly with "A" in

the system effectiveness expression defined below (item 6).
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itbellalf.

Ao = MTBM + ready time where
(MTBM + ready time) +MDT

MTBM is defined and expressed above.

Ready time is that time when the system/equipment is

ready for use but is not actually being utilized.

MDT = mean downtime (total time during which an equip-
ment item is not in condition to perform its
intended function). MDT includes active repair
time, administrative wait time, and downtime
due to logistics supply inadequacies.

4. Dependability (D). Availability as discussed above re-

fers to the probability of a system being operable at a random
point in time. However, the ability of the system to continue
to perform reliably for the duration of the desired operating
(mission) period is often more significant. Operation over

the desired period depends on an accurate definition of the
system's operating profile(s). If a system has a number of
operational modes, then an operating profile for each mode must
be considered. Dependability addresses this area and can be
expressed as follows:

D Rm + Mo (1 - Rm) where:

D = system dependability or the probability that the
mission will be successfully completed within
mission time (ti) providing a down-time per failure
not exceeding a given time (tz) will not adversely

affect the overall mission.
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Rm = mission reliability or the probability that the system

will operate without failure for the mission time (tl).

- AT
Rm = e and:
A= _ 1
MTBF
T = mission duration (total time)

e = Napierian logarithm base or 2.71828

This expression assumes that the system has a constant

failure region so that reliability can be expressed as

R =e 'xt.

Mo = operational maintainability or the probability that, when
a failure occurs, it will be repaired in a time not ex-

ceeding the allowable downtime (t2).

5. Capability (C). Capability covers system/equipment

performance characteristics. Sometimes, certain characteristics
can be expressed in terms of a probability (e.g., missile target
accuracy--Circular Error Probability). Other times, a set of
characteristics, all in different units of measure, are signifi-
cant and applicable. In this instance, such requirements (the
combining of which would create an "apple-orange" mixing effect)
are assumed as having been met through the design process and
the capability expression either is not employed or is assigned
a factor of 1 in the system effectiveness formula defined be-
low. Capability may be expressed differently depending on the

system/equipment operational requirements.
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6. System Effectiveness (S.E.)

System effectiveness can be defined as" "the proba-
bility that a system can successfully meet an operational de-~
mand within a given time when operated under specified condi-~
tions" or, "the ability of a system to do the job for which it
was intended."

The aspect of system effectiveness can be approached
in a number of ways even though the ultimate objective is the
same. One accepted approach specifies system effectiveness
as a function of availability, dependability, capability, and
utilization and can be expressed as follows:

S.E. = (A) (D) (C) (u) where:

(1) Availability {(A) - a measure of the degree to

which a system is in the operable and commitable state at the
start of a mission when the mission is called for at an unknown
random point in time. This is often called operational readi-
ness.

(2) Dependability (D) - a measure of the system

operating condition at one or more points during the mission,
given the system condition at the start of the mission (avail-
ability). This is often called mission reliability.

(3) Capability (C) - a measure of the ability of a

system to achieve its mission performance objectives, given the
conditions during the mission (dependability). This is some-

times called performance or design adequacy.

VII-19




(4) Utilization (U) - an adjustment or degrada-
tion factor employed in the event that stresses are imposed
on the system as a result of using the system in a mission
profile or environment more stringent than the one for which
the system was initially designed. 1If the system is utilized
beyond what was originally intended, there will undoubtedly be
a degrading effect on availability, dependability and capability.
The capability element in the above expression covers
those parameters where the greatest degree of emphasis has been
placed in the design process in the past (e.g., performance
characteristics). The other elements which include the aspects
of reliability, maintainability, logistics support, human fac-
tors, quality control, etc., have not been adequately considered.
Additional approaches for system effectiveness are:

(1) S.E. = (Performance) (Availability) (Utilization)

(2) S.E. (Operational Readiness) (Mission Reli-
ability) (Design Adequacy)

.7. Cost Effectiveness

Cost effectiveness relates to the measure of a system
in terms of mission fulfillment (system effectiveness) and
total life-cycle cost. Cost effectiveness (which is similar
to the standard cost-benefit analysis approach often employed
for decision-making purposes) can be expressed in various terms
depending on the specific mission or system parameters that one

wishes to measure. True cost effectiveness is impossible to

measure since there are many factors that influence the operation
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and support of a system which cannot realistically be

quantified (e.g., system interaction effects as a result of
other systems, political implications, certain environmental
factors, etc.). Thus, it is common to employ specific cost

effectiveness "figures-of-merit" (FOM) such as:

C.E. FOM = System Effectiveness and
Total Life-Cycle Cost
C.E. FOM = MTEM

Total Life-Cycle Cost
System effectiveness and MTBM (Mean-Time-Between-Maintenance)
are discussed above. Total life-cycle cost is defined below.

8. Total Life-Cycle Cost

Total life-cycle cost includes all future costs asso-
ciated with the system.

a. Acquisition Cost

(1) Research and Development (R&D) -~ feasibility

studies; initial design and development; fabrication, assembly,
and test of engineering/prototype models; initial system eval-
uation; and associated documentation.

(2) Investment - fabrication, assembly, and test

of operational systems (production models); and associated

initial logistics support requirements (e.g., support equipment
design and development, spares provisioning, technical data,
training, entry of items into the inventory, facility con-
struction, etc.).

b. Utilization Cost

(1) Operation and Maintenance O&M) - sustaining

personnel and maintenance support, spare/repair parts, support
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equipment maintenance, transportation and facilities, modifi-
cations and technical data changes, etc.

(2) System Phase Out - phase-out of the system

from the inventory due to obsolescence or wearout.
Costs may be broken down many ways depending on program require-
ments.

9. Maintenance man-hours per system/equipment operating

hour (MMH/OH).

10. Maintenance man-minutes per system/equipment operating

hour (MMM/OH).

11. Maintenance man-hours per year for all systems/

equipments (MMH/YR).

12. Cost per system/equipment operating hour (Cost/OH).

Cost may be expressed in terms of Operation and Maintenance
cost, maintenance cost only, or total cost.

13. Mean-time-between-failure (MTBF) is defined above.

14. Mean-time-between-demand (MTBD) refers to the demand

interval for spares which is the reciprocal of the demand rate.
Demand rates are often based on a poisson distribution.

15. Mean-time-between-maintenance (MTBM) is defined above.

16. Mean-time-to-repair (MTTR) is the same as Mct defined

above. MTTRG is the geometric mean-time-to~-repair, or equip-
ment repair time (ERT), or the median value of all repair times.
17. Mpt is the mean-active maintenance time for all scheduled

or preventive actions.
N

Mpt = lNMEti {




Mpti = individual scheduled or preventive maintenance
tasks
N = quantity of scheduled or preventive maintenance
tasks

18. Maximum maintenance time (Mmax) refers to the repair

time represented at the 90th or 95th percentile point on a
log-normal or skewed distribution.

19. Self-test thoroughness may be defined a number of

ways. However, a common approach is to relate the number of
parts in the system/equipment which, when failed will cause a
detectable no-go indication at the system level to the total
number of parts in the system/equipment. When all parts are
covered by the self-test capability, 100% self-test thorough-

ness is assumed.
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FIGURE VII-1

NEED FOR ILS QUANTITATIVE METHODS

(-]

MANY INTERRELATED ELEMENTS °

/Design considerations
(Reliability & Main-
tainability) »o

/Support & Test Equipment

vSupply Support
acilities

YPersonnel & Training

¥echnical Data

YIransportation/Handling
VCost Information

MUST CONSIDER ALL AS AN
INTEGRATED SYSTEM--NOT ON
AN INDIVIDUAL BASIS

MUST DEFINE CRITICAL FAC-
TORS, SENSITIVITIES, AND
MEASURE INTERRELATIONSHIPS

LOGISTICS DECISIONS ARE RE- °
QUIRED IN ALL PROGRAM PHASES

YConceptual Program
YDevelopmen Initiation

YFull Scale Development °
vProduction

YDeployment/Operations

QUANTITATIVE METHODS ARE
REQUIRED TO MAKE NECESSARY
ALLOCATIONS, PREDICTIONS,
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RESULTS MUST BE VALID,
REPEATABLE, AND TIMELY

MANY DECISIONS ARE RE-
QUIRED

o

MANY POSSIBLE ALTERNATIVES °
MUST BE CONSIDERED FOR A

GIVEN PROBLEM DECISION IN

EACH AREA CONCERNING:

VOperational Concepts

& Maintenance Policies
/Design Configurations
vDefinition of Support
Requirements
YManagement Plans

REQUIRES RAPID AND SYSTEM-
ATIC METHOD TO ASSESS BOTH
COST AND EFFECTIVENESS

N

ACCOMPLISHED THROUGH ILS QUANTITATIVE METHODS
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CHAPTER VIII %
RELATED DISCIPLINES ;!
A. 1ILS elements interface with many facets of program manage-
ment as well as various technically oriented disciplines in-
volved in system design, development, production and test 1
process:

l. Support engineering personnel provide an input to
system design through the maintainability/reliability require-
ments and the specification of quantitative and qualitative
logistics support criteria.

2. 1ILS considerations (e.g., preliminary Logistic Support
Analysis) provide an important input in the accomplishment of i

of system trade-offs.

3. With a preferred design configuration selected, support
engineering data are employed to determine specific support

requirements.

4. Once support requirements have been defined, the
acquisition process commences. ILS activities include the
preparation of operating and maintenance instructions (e.g.,
technical manuals) to support the system throughout its life

cycle. Also, other elements of ILS are acquired (through de-

sign, fabrication, production, and/or direct off-the-shelf

procurement). The elements of ILS provide support for system

evaluation test;ng as well as operational use. l
5. Throughout the system life cycle, ILS data are collected,

analyzed, and used to assess total system operational

effectiveness. §




This may lead to proposed system design changes which in turn
require a new iteration (for areas affected by the change) of
the earlier ILS functions,

B. 1ILS activities cover all program phases and the inter-

faces are many and varied. Specific areas of involvement are
depicted in Figure VIII-1 and discussed further in Table VIII-l.
C. Referring to the information presented, the extent of
interface between ILS and the disciplinary areas noted may

vary depending on the nature of the system, the type of pro-
curement, and contractual requirements. Certain specific
interfaces may be emphasized or de-emphasized in some instances.
In addition, other areas m. ' become significant through varia-
tions in program requirements. In most cases, however, those
interfaces noted in the figure/table are applicable and must

be considered in the successful implementation of an effective

ILS program.
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CHAPTER IX
ILS TESTING AND DEMONSTRATION

1. Introduction. The purpose of an ILS test and demonstra-

tion program is to provide assurance and proof to the government
that the support system developed can provide the required
support to a system or equipment in its operational environment.
The following paragraphs identify the type of considerations

for test and demonstration of the support system.

2. Requirements

a. Test Demonstration Classifications

The evaluation of a support system commences with de-
velopment and extends into the operational phase., This evalu-
ation process includes the accomplishment of various types of
tests and demonstrations. For the purpose of this document,
tests and demonstrations are classified as follows:

(1) Type 1 - Tests/Demonstrations - Informal breadboard,

brassboard, or prototype development model tests conducted by

the contractor with customer surveillance on an as required
basis. These tests are accomplished throughout equipment de-
sign, development, and qualification. Although these tests are
not formal demonstrations and do not reflect production equip-
ment in a true operational environment, information pertinent

to logistic support characteristics is used to update preliminary
Logistic Support Analysis. Some of the testing activities

include equipment operational and logistic support actions which




are directly comparable to tasks performed in an operational

requirement. Data covering these activities are evaluated in
terms of operational, maintenance and support factors (e.g.,
human factors, MTBM, MTTR, MMH/OH). It is Quring this initial
phase that changes to hardware design/configuration can be
readily made to eliminate or reduce the need for performing

_ maintenance or operational actions.

(2) Type 2 - Tests/Demonstrations - Formal tests and

demonstrations accomplished during the latter part of the de-
velopment phase on preproduction prototype eguipment which is
similar to production equipment but not necessarily fully
qualified at this point in time. These tests are generally
conducted by the contractor at his facility with customer on-
site surveillance. Operational support equipment (or equiva-
lent) and preliminary technical manuals are used for test
support. Specific types of tests include: formal maintain-
ability demonstrations (refer to MIL-STD-471 and MIL-STD-473
for demonstration methods and techniques), support equipment
compatibility tests, personnel tests and evaluation, and tech-
nical manual verification/validation. Test data is analyzed
to determine whether the equipment design/configuration can be
changed to eliminate maintenance requirements gnd if the
support system will in fact satisfy the maintenance require-

ments.

IX-2




(3) Type 3 - Tests/Demonstrations - Formal tests and

demonstrations accomplished prior to large scale production
commitments on pilot or daily production systems/equipments.
These tests are conducted by customer personnel at the customer's
test site. Contractor personnel provide certain pre-defined
on-site support. Operational support equipment, operational
spares, and formal technical manuals are used. Specific test-
ing includes: Navy - Board of Inspection and Survey, Air Force-

Category II Test, and Army - Engineering Test and Service Test.

Field Test data is collected and analyzed to determine whether
the equipment design meets all maintainability and maintenance
quantitative requirements. This is the first time that all
elements of the system are operated and evaluated as a support
system. Here is the first opportunity to assess total system
design from a support standpoint as well as assessment of the
support system in terms of specific support requirements, shop
turnaround times, supply pipeline times, etc.

(4) Type 4 - Tests/Demonstrations - Formal tests/

demonstrations of the total operational system and its asso-
: ciated support system conducted in a true field operational and

maintenance environment. Customer personnel, operational

; facilities, operational support equipment, spare/repair parts,

; technical manuals. Formal field data systems (e.g., Army-TAMMS,
Navy-3M, Air Force-AFM66-1) provide the data necessary for
support system evaluation and assessment.

b. Application of Test/Demonstration

The extent of formal ILS testing/demonstrations accom-

plished must be tailored to the:
IX-3




(1) System/equipment type - specific end item, air-
plane, missile, ship, electronic, vehicle, etc.

. (2) System configuration in terms of new development
versus the use of an off-the-shelf capability - new develop-
ment might introduce high risk which influences testing re-
quirements.

(3) Mission objectives and operational/support re-
guirements of the system in terms of quantitative figures-of-
merit such as system effectiveness, operational available (Ao) -
reliability (MTBF), downtime (MDT), etc. Refer to paragraph
2c. bhelow.

The basic objective is to accomplish only that testing
required at discrete points in the system acquisition process
to gain confidence that the system or equipment will ultimately
meet the mission and associated operational requirements for

which it was intended. Too much testing is costly. Too little

testing won't provide the confidence needed early in the acqui-

sition cycle to determine whether the system will meet its de-
sign requirements. The wrong type of testing is also costly
and will not provide worthwhile or meaningful results.

When specifying test and demonstration needs for a given
program, it is first necessary to address the above mentioned
three areas and determine what results can be achieved at
specific points in the acquisition process. Secondly, it must

be determined these results can be determined analytically
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from predictions, design data, and various elements of
support engineering analysis. That information which is not
available to achieve the desired result must be acquired
through physical tests and demonstrations.

System/equipment hardware tests and demonstrations generally
can be classified as Type 1, 2, 3, or 4 as indicated in para-
graph 2a above. If extensive new development is required, all
four types of tests should be used. If the system configura-~
tion represents a low risk investment and constitutes mostly
off-the-shelf items, then perhaps only Types 3 and 4 tests
are necessary. Every system acquisition will require a specific
combination of tests and demonstrations involving one or more
of the types of tests defined above.

c. Quantitative Figures-of-Merit

The depth and type of tests and demonstrations to be
accomplished depend on the system operational and maintenance
support requirements. It is assumed that system objectives
are initially specified and the equipment is designed to meet
those objectives. It is necessary to accomplish tests and
demonstrations to ensure that the initially specified objec-
tives have been met or that there is a high degree of con-
fidence that they will be met at some future point. These
objectives must be specified in such a manner that they can

be predicted and measured.

A quantitative figure -of-merit involves some system
measure or a series of measures. For example, minimum oper-

ational availability (Ao) where:

IX-5
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Ao = MTBM + ready time
(MTBM + ready time) + MDT and

Ao: Operational availability or the probability
that a system will operate within specified
parameters when called upon at any random
point in time.

MTBM: Mean-time-between-maintenance is a function of
scheduled and unscheduled maintenance require-
ments.

MDT: Maintenance downtime is a funct:>n of active
scheduled and unscheduled maintenance downtime,
administrative downtime, and logistics downtime.

Reédy Time that the system is not operating but is

rimes assumed to be in an operationally ready state.

Evaluation of the system in terms of this figure-of-

merit can only be accomplished as a Type 4 test since the
system is operated as an entity in a realistic operational
environment. However, a Type 3 test should provide relatively
similar results even though the environment at a test base is
not representative of a true operational situation. Also,

the system is operated as a separate entity. Type 1 and Type 2
tests/demonstrations are not adequate to evaluate the system

in terms of Ao since the system is not integrated and operating
as an entity and the logistics support is not available.

Assuming that equipment development is required, it

becomes necessary to demonstrate the Ao in terms of some actual

measure of design. The elements of Ao (e.g., MTBM and the active
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maintenance aspect of MDT) must be broken down and directly

related to support characteristics in design. MTBM may be
specified in terms of reliability meantime-between failure
(MTBF) and the frequency of scheduled maintenance actions.

The active maintenance aspect of total maintenance downtime
(MDT) may be stated in terms of mean-time-to-repair and mean-
time-for preventive maintenance. The design related factors
must then be allocated to specific subsystems, equipment items,
and assemblies. The hardware items involved are analyzed in
terms of technical risk and tests and demonstrations are
scheduled accordingly. High risk items where extensive de-
Velopment is involved will require more testing while low risk
items will require less testing. For instance, it may be
feasible to accomplish both Type 1 and Type 2 tests and demon-
strations of MTBM and MTTR on some items, only Type 2 tests of
MTBM on some items, and no Type 1 and Type 2 testing for other
items. 1In essence, the extent of testing is determined by the
high risk system elements and by the available analytical data
covering these elements.

Figures-of-merit are unique to each system. In one
instance, operational availability (Ao) may be paramount, while
in others, operational availability, reliability (MTBF), main-
tenance manhours per flight/operating (MMH/FH/OH) and shop turn-
around time may be dominant. Specific examples of system main-
tenance and logistics factors are presented in Appendix A. The
extent of test and demonstration will be based on the figures-

of merit which represent the desired measures of the system.
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3. Test/Demonstration Planning

Test and demonstration planning commences in the con-
ceptual phase. Specific test requirements are considered when
the system requirements are initially specified, whether a
requirement can be measured or not. Subseguent detailed test
and demonstration planning then considers the following:

a. Test conditions (test environment, facilities, test

personnel, technical data, spare/repair parts, and support
equipment)

b. Test planning, administration, and control (organi-

zational approach, responsibilities, organizational interfaces,
test schedules, monitoring of test activities, cost control
and reporting)

c. Predemonstration phase (demonstration method, correc-

tive~-and-preventive maintenance-task selection, personnel
training, preparation of facilities, and acquisition of
support requirements)

+ d. Formal demonstration phase (task simulation type and

format of data requirements, collection methods, reduction, and
analysis)

e. Retest phase (methods for conducting required addi-

tional demonstrations) .

f. Test documentation (test-reporting requirements)

The planning information is included in a formal support
system test and evaluation report at a specified time prior
to commencing with the applicable system test and demonstra-

tion.
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4. Pre-Demonstration Phase

Encompasses the necessary prerequisites to
accomplish a formal test/demonstration. This includes:

a. Selection of a test/demonstration model. The equipment

configuration used in the demonstration must be representative

of the operational systems to the maximum extent possible.

Types 2, 3 and 4 tests are usually conducted on pre-production

or production units. Type 1l tests usually are accomplished on ~
breadboard, engineering or service test models. The prepara-

tion tasks involve selecting the test model by serial number,

defining incorporated versus unincorporated changes, and en-

suring that it is available for formal test/demonstration.

b. Support Engineering Analysis. Analysis data serves

as the basis for determining the equipment aspects and main-
tenance functions/tasks to be demonstrated.

¢. Test samples. Selection should be based on the vari- 1

ances of the tasks to be represented, on equipment complexity i

. and on the probability of expected error. 1t is desirable to

select a sample size large enough to be representative and

small enough to be compatible with total programs-cost and

a0

scheduled requirements. A large sample size will provide more

definitive test results, but time and cost of testing increase
as testing is expanded. A small number of samples may produce j

- inconclusive test results. Refer to MIL-STD-471 and MIL-STD-

473 for the procedures used in test sample size selection.
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d. Test facility and resources. During preliminary plan-

ning, it is necessary to ensure that the test facility and
associated resources will adequately support the formal test/
demonstration.

e. Specification test personnel. To the maximum extent

possible, selected personnel should possess the grades and

skills equivalent to those who will ultimately be operating
and maintaining the system. The preparation task includes

selection and the training of such personnel to the degree

represented by skill levels specified.

f. Identification of formal operational and maintenance

technical manuals. Operations and maintenance functions (diag-

nostic routines, repair actions, servicing requirements, etc.)
must be tested/demonstrated in accordance with formal technical
manual procedures.

g. Identification of support equipment. The support equip-

ment configuration used must represent a qualified production
unit or a close similarity. The preparation task includes the
selection of specific support equipment items by serial number,
description of the configuration, associated technical manuals,
and the delineation of required spare/repair parts. Support
equipment and associated resources must be provisioned, checked
out and delivered on-site prior to initiation of the test/
demonstrations.

h. Supply Support

Support engineering analysis data will indicate spare/repair
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part types and qguantities by each echelon or level of main-
tenance to be demonstrated. The preparation task includes

the provisioning of such items for on-site support of test/
demonstrations and methods to assess resupply times and techniques.

i. Identification, design and procurement of unique items

of test equipment that are not integral to the overall system.

It is necessary to refer to the test plan and the technical
manuals pertaining to the system being tested to derive these
requirements.

5. Test/Demonstration Phase

Formal tests/demonstrations constitute the complete simu-
lation of all previously specified scheduled and unscheduled
maintenance functions and tasks. The specification of such
tasks stems from the support engineering analysis data. For
simulation of unscheduled maintenance tasks, the system is
considered to be operating, a malfunction occurs (either
through inducement or via catastrophic failures occurring at
random points in time), and the necessary detection, diagnostic,
remove and replace, repair, and verification tasks, returning
the system to an operative state are performed. Each main-
tenance action is evaluated relative to times, personnel re-
quirements (skills and quantity), technical manual adequacy,
support equipment compatibility, spare/repair part needs, and
the adequacy of facilities and associated resources. Data

recorded during the test is analyzed in terms of compliance
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with the initially specified system figures-of-merit and the

effectiveness of the prescribed support system. This approach
is also followed for scheduled maintenance actions except
that individual demonstrated tasks will differ.

Specific test and demonstration methods, selection of sample
sizes, accept-reject criteria, reporting, etc., are illustrated
in MIL-STD-471 and MIL-STD-473. These standards primarily
concentrate on maintainability requirements which are only a
part of logistics.

Although requirements are differnt, a typical program
phasing of these tests and demonstrations is presented in
figure IX-1.

6. Data Analysis and Corrective Action

The data resulting from logistic support testing must be
analyzed in such a fashion that the results of the analysis
reflect preplanned corrective actions correlated to program
contingency planning. This requires that data analysis must
be preplanned in an organized, documented, systematic fashion
prior to the conduct of testing.

Type 1 test data analysis and corrective actions must
be tailored to only those characteristics of systems support
that informal breadboard or prototype development model type -
testing can investigate. This applies to those support con-
siderations predicated on correlated reliability and maintain-
ability design features--things like redundancy concepts, re-

pair-while-operating considerations, built-in test levels,

IX-12
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modularity, commonality, etc. The feed-back resulting from
this testing is directed towards the support concept.

Type 2 test data analysis and corrective actions are
tailored to form, fit and maintenance characteristics of
systems that directly effect on-line support considerations.

The feedback resulting from analysis of this data is pianned
to confirm or modify support equipment, technical manuals,
personnel requirements and maintenance and supply burdens.
It should also give preliminary validation to organizational
level support concepts.

Type 3 test data analysis and corrective action loops are
tailored to verify the system performance and support in the
operational environment. They further substantiate the assumed
reliability and maintainability characteristics that the support
concept is predicated on and give formal assessments to off-
line maintenance requirements as well as preliminary valida-
tion and correction. They add to Type 3 testing the provision-
ing and higher echelon (depot and contractor) support validations.

Except for Type 4 test data analysis and corrective actions,
the total support system cannot be truly tested or validated.
However, by judicious test planning and design, the character-
istics of the system that effect the corrective actions required
at each point in the life cycle can ke identified. The program
manager must specify data requirements and analysis procedures
appropriate to those corrective actions while also constantly
building up confidence in the overall support concept and its

quantitative requirements.
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CHAPTER X
ILS MANAGEMENT AND ELEMENT PLANNING

A. INTRODUCTION

1. The keystone to effective utilization of the ILS process
is the application of a systematic and orderly management
process through which the program manager identifies actions
and requisite decisions in a timely manner. Accomplishment
of this orderly and disciplined approach must include a
planned series of positive management activities geared to both
the basic elements of ILS and the many related disciplines.
ILS has sufficient flexibility to permit the program manager
to tailor the detail and complexity of his management effort,
however, the process also possesses sufficient emphasis on
effective interrelation of all the elements to reduce the
chances of costly logistic error through oversight.

Overall management of the ILS effort will require the
program manager to establish within his organization methods
of communication that will permit changes in one or more
of the elements of ILS to have their full effect on other
elements and design, Figure X-1, and included in all planning.
Closely related to the essential need for communications within
the program is the need for the finite identification of
responsibilities. This requires identification of who is
responsible to act or decide on certain matters and how the

consequences of these actions or decisions can be made to impact




on other elements. To deal with this concern, the program
manager must structure his ILSP in such a fashion as to clarify
responsibilities and facilitate program interactions.

2. The mainstream of the short discussion on planning of

ILS elements provided above can be summarized as follows:

a. ILS planning is effective when the plan clearly and
completely identifies WHAT is to be accomplished.

b. In order to ensure the accomplishment of the actions
necessary to the program, the planning must identify WHO is
to accomplish the actions.

c. Once the required actions and responsibilities are
identified, planning must clearly establish WHEN the actions
are to occur in terms of scheduling that is meaningful to
the program.

d. All of the managerial aspects of the ILS effort must
be the subject of a system of organized passage of INFORMATION.
Without INFORMATION, the program manager cannot manage the
WHO, WHAT, and WHEN aspects of his program and cannot integrate
his logistic support elements.

In the matrix which follows, Figure X-2, a number of events
and actions have been identified as pertaining to specific
elements of ILS in a time phased array in the development cycle.
Additionally, the interface of the elements with overall
support management, maintainability and reliability and design
management is reflected. See DOD Integrated Logistic Support

Planning Guide (4100.35-G) for additional information.
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This matrix is provided only as illustrative example
of things the program manager must consider during development
of his system/eguipment. Paramount in any examination of the
matrix is the fact that throughout the entire cycle the
interrelationship of all the elements continues, thus providing
the desired overall integration.

The reader can also coordinate the event identifiers, i.e.,
F-2; MP-13, etc, with appropriate identifiers in the element
event narratives (of this chapter) which address specific actions.

B. SYSTEM SUPPORT ENGINEERING

During Program Initiation, most of the ILS element actions
are similar in nature. Also, specific program parameters have
not yet been defined. As shown in the ILS Planning matrix,
these actions have been consolidated into System Support
Engineering (SSE) events. Detailed procedures are addressed in
Chapters II through IX,

PROGRAM INITIATION
SYSTEMS SUPPORT ENGINEERING EVENTS

(SSE-2) ANALYZE SUPPORT REQUIREMENTS AND CAPABILITIES

The current/projected requirements and capabilities to
support the proposed system/equipment are analyzed and alterna-
tives identified. Supporting rationale is proposed.
(SSE-3) PERFORM SUPPORT CONCEPT TRADE-OFF STUDIES

The feasibility of each trade-off is evaluated based on
such factors as operational requirements, maintenance concepts,
transportation modes, facilities, etc. Technical problems,

cost information, and high risk areas are identified. Results

1 The Steps SSE-2 through SSE-9 apply to all element areas but
are outlined only once to avoid repetition.
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must be compatible with total system/equipment objectives.
(SSE~4) ESTABLISH BASELINE SUPPORT CONCEPTS

Support concepts are formulated by considering mairtain-
ability and reliability, maintenance planning, material manage-
ment, life cycle costs, etc. Prepare concept selection
rationale and identify funding needs.
(SSE-5) PREPARE SUPPORT DEVELOPMENT PLAN REQUIREMENTS

Concepts are translated into requirements to be integrated

into the overall system/equipment support plan package.
Specific portions of the plan include maintainability and
reliability, maintenance, supply, facilities, personnel and
training, funding, tech data, and transportation.
(SSE-7) ESTABLISH SUPPORT EVALUATION CRITERIA
Criteria include policies for determining how well each
proposal meets readiness performance specifications and cost
requirements, takes advantage of current resources, minimizes
technological risks, and considers life cycle costs for support.
(SSE-8) PERFORM SUPPORT SYSTEM EVALUATION
Performance, schedules, cost, and high risk areas are
evaluated. Best features from various proposals are in-
corporated into the final support plan.
(SSE-9) DEFINE SYSTEM SUPPORT DESIGN CRITERIA FOR SUPPORTABILITY
An integrated package of time-phased support element
plans and criteria forms the support development plan.
(SSE-10) DEVELOP DETAIL DESIGN REQUIREMENTS FOR SUPPORTABILITY

(CONTINUOUS) AND DEVELOP DETAIL SUPPORT SYSTEM
REQUIREMENTS




Concurrent with the development design effort, logistics
support requirements for all ILS elements are generated by
detailed logistic support analyses of equipment designs.
Designs are reviewed and approved to assure that established
logistics support requirements can be satisfied.

C. THE MAINTENANCE PLAN

Integration of the maintenance plan with the other ILS
elements permits effective evaluation of projected requirements
and translates them into both design criteria and alternative
support concepts. The maintenance plan responds first to
operational requirements and secondarily to economies in the
commitment of support resources. Early in program initiation,
the program manager must identify candiate concepts and
philosophies of maintenance that may apply to the item under
development. Clarification of these concepts and pnilosophies
is accomplished as the program is continued and precise details
on maintenance actions and capabilities are determined through
the application of anaiyses and trade-off studies. As with all
elements of ILS, the maintenance plan develops concurrently
with the hardware design, and is updated to reflect design
modification and change. It is essential that the ILSP provide
the program manager with information that affects the mainte-
nance plan development and eliminates unproductive methods of
maintenance. As the item under development nears the operational
phase, a portion of the testing and evaluation of the ILS effort

must be devoted to providing that the maintenance plan will

X-5




properly support the system/equipment in the intended

operational environment.

MAINTENANCE PLAN EVENTS
FULL SCALE DEVELOPMENT

* (MP-10) CONDUCT MAINTENANCE ENGINEERING ANALYSIS

(a) Perform maintenance engineering analysis to
identify support action frequency, location, elapsed time,
and also refined requirements for the remaining ILS elements
with the exception of funds and data.

(b) Perform trade-offs to design, operating, or main-
tenance concepts where maintenance engineering analysis indi-
cates
(MP 13 & 14) EVALUATE MAINTENANCE DEMONSTRATION OF PROTOTYPES

Assure performance of a maintenance support demonstration
in accordance with the maintenance plan and its evaluation
against the effectiveness criteria contained in the specifi-
cations and contract. The demonstration must verify selected
maintenance requirements and other element requirements.

(MP 17) UPDATE MAINTENANCE PLAN

(a) Correct deficiencies and perform maintenance plan
update at critical point of design release to establish firm
product baseline.

(b) Analyze all design change recommendations to determine
impact on the maintenance system and bring changes which
impact cost effectiveness to attention of program director.
(MP-18) CONDUCT MAINTENANCE SUPPORT DEMONSTRATION AND EVALUATION.

(a) Assure a maintenance support demonstration is

*See SSE 2 through 9. X-6




conducted and determine the degree to which the maintenance
plan, system specifications, and contract objectives have
been met.

(b) The maintenance support demonstration should prove
that system design for maintainability has been accomplished
as per contract and the maintenance plan encompassing other ele-
ment concepts will provide valid system support (see Chapter IX).

PRODUCTION

(MP-19) PRESENT MAINTENANCE PLAN TO USER

Update maintenance plan in the ILSP; user is then
presented with full briefings and explanations of system
and its peculiarities.

D. SUPPORT AND TEST EQUIPMENT

It is the aim of the ILS management of this element to
ensure that the operating forces are provided with all the
essential items regquired to perform both scheduled and un-
scheduled maintenance actions. Information on support and
test equipment trade-offs must be made available to the
program manager to permit him to make decisions on special
purpose equipment, built in testing, automatic testing, use
of inventory test equipment, and similar considerations.

SUPPORT AND TEST EQUIPMENT EVENTS
FULL SCALE DEVELOPMENT

*(SE-10) UPDATE SUPPORT EQUIPMENT REQUIREMENTS
Assure that measurement standards plus any new requirements

are completely validated, and the plan is updated.

*See SSE 2 through 9.
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(SE-11) DESIGN SUPPORT EQUIPMENT

(a) Assure initiation of peculiar and supporting
measurement standards design.

(b) Acquire GFE in inventory.

(c) Identify peculiar and GFE calibration requirements
and determine availability.

(d) Initiate action to develop and acquire organizational,
field, and depot requirements to effect adequate calibration
support.

(SE-13) VERIFY AVAILABILITY OF SUPPORT EQUIPMENT

{(a) Verify equipment support requirements indicated

by the prototype demonstrations.

(b) Assure that equipment is available for system and

subsystem demonstrations and update the plan to reflect any
changes reguired.
(SE-16) AWARD SUPPORT EQUIPMENT REQUIREMENTS
Assure that changes resulting from first article review
are included, and the plan is updated.
(SE~18) ACCOMPLISH SERVICE TEST OF SUPPORT EQUIPMENT
(a) Assure service test includes demonstrations of: .
1. Equipment performing miantenance support functions
as prescribed by maintainability goals.
2. Interfaces with entire system without duplications.
3. Item acceptability for the required service use.

4. All performance requirements, including verification

of applicable technical data.

e e



PRODUCTION

(SE-19) VERIFY AVAILABILITY OF SUPPORT EQUIPMENT

(a) Verify availability prior to operational suitability
tests,

(b) Assuring that tests are performed using equipment
in the proper configuration.
(SE-21A) ISSUE SUPPORT EQUIPMENT

Deliver equipment to first operating unit after completing
necessary interface actions between contractor, storage locations
and receiving unit.
SE~21B) VALIDATE/UPDATE SUPPORT EQUIPMENT REQUIREMENTS

Discrepancies found during delivery acceptance, installation
and/or preliminary operations are submitted as changes for
updating the support equipment plan and specification.

E. SUPPLY SUPPORT

Information developed from analysis of projected supply
levels, replacement rates, storage sites, etc. are provided to
the program manager for inclusion in decisions relating to
other elements. During program initiation the program manager
interrelates the concepts expressed in the maintenance plan
with various alternative methods of providing the necessary
material support. As development continues, he employs the
data provided him to make specific decisions that will result
in responsive supply support. In addition to the major factors
of supply support, such as provisioning and stockage levels,
the program manager must ensure that secondary effects, ranging

from changes in fuel requirements and facility usage to simple

X-9
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matters in housekeeping backup, are identified as part of the

overall logistic effect of the new system/equipment.

SUPPLY SUPPORT EVENTS
FULL SCALE DEVELOPMENT

¥SS10) PREPARE PROVISIONING DOCUMENTS FOR TEST
(a) Develop incremental provisioning documentation
concurrently with start of detailed design and maintenance
engineering analysis, including: spares, repair parts,
lubricants, epoxies, gasses, fuels, etc.
(b) Assure contractors' recommendations are received
incrementally and include:
1. Range of items established by maintenance engineer-
ing analysis
2. Location and quantity
3. Explanation of ground rules and methods of
calculation.
(c) Assure contractor recommendations are compatible with
operational provisioning and cover all requirements for test
and training activities prior to equipping the first operational
organization.
(SsS-11) APPROVE ITEMS PROVISIONED FOR TEST
(a) Review, adjust and/or approve contractors'provisioning
recommendations based upon past experience with similar systems.
(b) Assure progressive development of distribution program-
ming and delivery schedules in accordance with program require-

ments and milestoncs.

*See SSE 2 through 9. Xx~10




(SS~12 A and B) PROCURE SPARES,

REPAIR PARTS AND SPECIAL
SUPPLIES FOR TESTING AND TRAINING

Inititate procurement for items recommended in the approved

test and training provisioning documentation.

(SS-16) PROCURE SPARES, REPAIR PARTS AND SPECIAL SUPPLIES

TO SUPPORT OPERATIONS

Procure or produce items for issue to service test and

initial operating units, based upon test and training provisioning
data.

(85-18) VERIFY SUITABILITY OF SPARES AND REPAIR PARTS

(a) Verify suitability of all spares and repair parts

giving special consideration to items critical to operational

readiness with regard to:

1. Selection validity based upon maintenance require-

ments.

2. Supply system effectiveness regarding item

location and delivery time.

3. Item acceptability regarding packaging, storage
and other '
4. Other specified performance requirements.
PRODUCTION
(ss~19)

DELIVER SPARES AND REPAIR PARTS TO USER
Assure using organizations requisition spares, repair

parts, and special supplies in time to satisfy operational needs

(8§-21) VALIDATE/UPDATE PROVISIONING PLAN

(a)

Assure provisioning plan is updated to reflect changes

resulting from test finding.
X-11
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(b) Assure changes are coordinated and processed for
inclusion in the ILSP.

F. TRANSPORTATION AND HANDLING

Transportation and handling considerations include identi-
fication of the actions and requirements necessary to ensure
the capability to transport, preserve, package, and handle
the developing system/equipment and all of its associated
and related support material. The effect of careful consider-
ation of this element in the ILSP will be evidenced in the
development of material that makes maximum use of methods
that impose minimum additional transportation and handling
burdens on the user.

TRANSPORTATION AND HANDLING EVENTS
FULL SCALE DEVELOPMENT

* (TH-10A) UPDATE TRANSPORTATION AND HANDLING REQUREMENTS
Assure transportation and handling requirements, including
design support characteristics, are continuously updated
through all significant events leading to an established pro-
duct baseline.
(TH-10B) INPUT TRANSPORTATION AND HANDLING SPECIFICATIONS
TO SYSTEM SUPPORT PLANS
Assure development of detailed design specifications
from updated requirements.
(TH-16) AWARD SPECIAL TRANSPORTATION AND HANDLING CONTRACTS
AND AGREEMENTS
(a) Assure requirements, concepts, and equipment

specifications are complete prior to release of contracts

*See SSE 2 through 9, X-12




(b) 1Initiate host/tenant agreements necessary for

follow-on support.

(TH-16) EVALUATE TRANSPORTATION AND HANDLING OF HARDWARE
(a) Assure demonstrations evaluate and verify the

following:

1. Equipment and packaging capabilities achieve all
operational support objectives.

2, Adequacy of host/tenant and interdepartment
agreements.

3. Contract change inputs identified.

4. Active support for the required testing.

PRODUCTION
(TH-21) UPDATE TRANSPORTATION AND HANDLING REQUIREMENTS
{(a) Update to assure:

1. Availability of guidance for operational support
activities.

2. Identification of potentially critical problem
areas regarding specialized equipment, modes, routing, etc.

3. Identification of all equipment and facilities
required for receiving, on-site handling, storage and
reshipment of system and support resources.

4, Identification of special instructions and controls
for all items requiring reuse of packaging at production site.

G. TECHNICAL DATA

The ILSP must contain provisions to insure that timely and

appropriate data calls are made and provided for decision

making purposes.
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TECHNCIAL DATA EVENTS
FULL SCALE DEVELOPMENT

*(TD-10) BEGIN PREPARATION OF PRELIMINARY TECHNICAL DATA

(a) Assure preliminary tech data will support engineering
tests and demonstrations.

(b) Areas to be analyzed are: orientation information,
operations, schedules maintenance and structural repair,
illustrated parts breakdéwn, inspection and test requirements

and procedures, checkout and fault isolation, transportation,

handling, and installation, remove and replace, and shutdown.

(c) Assure establishment of a system to accommodate design
and support changes on a timely basis.
(TD~14) VERIFY SUITABILITY OF PRELIMINARY TECHNICAL DATA

(a) Verify that data type, format, and application satisfy
support requirements and program goals.

(b) Assure demonstration of compatibility between tech
data and equipment configuration and operation.

1 (TD-16) PROCURE FORMAL TECHNICAL DATA

§ (a) 1Initiate procurement upon approval and award of
support resources contracts.
(b) Assure tech data are released to: (1) support
provisioning and procurement of initial support requirements,
(TD-18) VERIFY SUITABILITY OF TECHNICAL DATA
(a) Tech data and the tech data plan are updated as a
result of deficiencies found during physical configuration

audit.

*See SSE 2 through 9.




(b) Assure tech data demonstrations during user service
testing accomplish the following:

l. Verify adequacy of tech data to support operations
and maintenance and all activities required to achieve program
goals.

2. Verify utility, accuracy, and completeness

3. Verify applicability to the intended personnel
skill levels. |

4. Verify ease of access and timely updating capa-
bility.

PRODUCTION

(TD-19) DISTRIBUTE TECHNICAL DATA TO USER

(a) Assure tech data distribution schedules are compatible
with test, installations, checkout and turn-over

(b) Conduct preliminary user acceptance review.
(TD-21) VERIFY/UPDATE TECHNICAL DATA PLAN

Based upon results of user service tests, update tech
data plan for follow4on procurement after thorough coordination
and for inclusion in the support management plan.
H. FACILITIES

Facilities planning must be addressed early in the

development of new systems/equipments due to the long-term
nature of funding requiring legislative approval. Justi-
fication will be based on operational and maintenance analyses,

equipment design drawings, specifications, and other documentation.
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FACILITIES EVENTS
FULL SCALE DEVELOPMENT

*FA~10) BEGIN FACILITY CONSTRUCTION (PROTOTYPE)

Begin prototype facility construction maintaining an
awareness of all design and support changes that could impact
facilities.

(FA-11) VERIFY AVAILABILITY OF PROTOTYPE TEST FACILITY

(a) Analyze prototype test facility for compatibility
with requirements prior to system and subsystem domonstrations. .

(b) Evaluate facilities to determine impact of change
requirements made known during installation, checkout and test
of prototype.

(FA-12) OBTAIN APPROVAL FOR MILITARY CONSTRUCTION

(a) Update facilities requirements specifications, plans
and drawings, and obtain approval for militarxy construction
of operational and support facilities.

(FA-16) COMPLETE FINAL DESIGN AND AWARD FACILITY CONSTRUCTION
CONTRACTS

(a) Advertise for bid concurrent with the initiation of
equipment production.

(b) Evaluate bids and award contracts.

(c) Verify final design and installation for other
than military construction facilities.

(FA-17) Complete Facility Construction

St sl e tedan o o camian, b

Progressively accomplish inspection and acceptance of
facility throughout system and equipment installation, checkout

and service test.

*See SSE 2 through 9. X-16




(FA-18) ACTIVATE OPERATIONAL SUPPORT FACILITIES

(a) Activate operational and support facilities for
service test.

(b) Test and verify facilities design and equipment
interfaces during equipment and support demonstrations.

(c) Identify and correct deficiences by trade offs
between operation and support, equipment and concepts.

PRODUCTION

(FA-21) VALIDATE/UPDATE FACILITIES PLAN

(a) Update facilities plan to provide: guidance for
follow-on activities, identification of critical problem areas,
special transportability and operational criteria, and an
awareness of special requirements for survivability, security,
etc.

I. PERSONNEL AND TRAINING

To manage this element requires establishment of a well-
defined series of schedules that include derivation of new
training programs, assignment of students, transfer of graduates
and manning of new units. This element is extremely sensitive
to schedule fluctuations in other elements. This sensitivity
is the result of the perishable nature of trained personnel
assets, which will rapidly dissipate if not effectively
employed at the scheduled time. The life-cycle cost of this
aspect of logistic support has the potential to exceed the
costs of all other elements combined, therefore, it requires

the application of careful and attentive managerial attention.
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PERSONNEL AND TRAINING EVENTS
FULL SCALE DEVELOPMENT

*(PT-11A) DETERMINE PERSONNEL AVAILABILITY (CONTINUOUS)
(a) Review personnel requirements and compare to
availability of personnel skills and quantities.
(b) Analyze changes in skill and quantity requirement
for impact on recruiting and training programs.
(PT-11B) PREPARE TRAINING PACKAGE
Prepare a training package to accomplish the following:
1. 1Identify operation and maintenance personnel tasks.
2. Correlate tasks to skill speciality classifications.
3. Establish learning levels and performance standards.
4. Define cross training requirements
5. Identify training courses, aids, and equipment.
6. Plan to select and train instructors.
7. Identify program demonstrating training, effective-
ness.
8. Define plan, updating procedures to reflect
tests and operations experience.
9, Plan for transition of training responsibility
from developing to using agency.
(PT-12) BEGIN INSTRUCTOR TRAINING : 1

Initiate training of personnel, on prototype or simulators,

to support installation, assembly, test, and operation.

(PT-13) BEGIN OPERATIONS AND MAINTENANCE PERSONNEL TRAINING
(CONTINUOUS)

(a) Initiate training of required military personnel to

support tests and operations.

*See SSE 2 through 9. X-18




(b) Assure sufficient lead time to train personnel
in guantity and skill level to meet specified readiness goals.

(PT-17) UPDATE PERSONNEL AND TRAINING REQUIREMENTS

Identify deficiencies, effect optimum trade-offs, and
document by revision to personnel lists and training packages.
(PT-18) VERIFY REQUIRED SKILL LEVELS

Through system demonstrations, update and correct
performance standards on:

1. Appropriateness of skill level to task.

2. Time required to perform task.

3. Adequacy of support equipment

4. Adegquacy of other support elements.
PRODUCTINN

(PT-19) VERIFY AVAILABILITY OF TRAINED PERSONNEL FOR OPERATIONS
AND MAINTENANCE

Confirm availability of trained personnel in required
quantities and skills for operating units.
(PT-21) UPDATE PERSONNEL AND TRAINING PLAM

Assure adequacy of personnel through service tests and
demonstrations and update plans as required.
J. LOGISTIC SUPPORT RESORUCE FUNDS

The program manager must identify cost factors by type,
and by year required in his developmental echedule. To
accomplish this requires separation of research dollars from
procurement dollars, the examination of military construction
dollar costs, and the proper identification of the costs of

management of the overall program. All of these dollars must
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be justified against budgetary requirements, and the program

manager must obtain sufficient information in order to
effectively support the program needs against cutbacks in
financing. Additionally, a portion of the ILS management of
this element must include the use of various methodologies to
acquire well grounded estimates on long-range costs of the
program in terms of personnel financing and in terms of
operational maintenance support.

LOGISTICS SUPPORT RESOURCE FUNDS EVENTS
PROGRAM INITIATION

(F2) PREPARE FUNDING PORTION OF LOGISTICS SUPPORT ESTIMATE

(a) Develop preliminary funding estimates considering:
support trade-off studies, exploration of state-of-the-art
support equipment and software, and support requirements.

(b) Prepare preliminary life cycle support cost estimates
broken down by: Logistics element, program phases, new
requirements, and allocation and maintenance of existing
capabilities.

(c) Allocate funds for those logistics considerations
that will have a major impact on system design.

(F-4) PROVIDE FINANCIAL ESTIMATES

(a) Prepare financial input to the Program Change Request
(PCR) .

(b) Assure the financial input to the PCR covers funding

and manpower for the current and next four fiscal years.




(F-5) DEVELOP FUNDING SCHEDULE REQUIREMENTS

(a) Develop an estimate of each logistics elements 1
budget reguirements and identify the financing method for the
phases of the program.

(b) Prepare definitive estimates of funding requirements
for program initiation, structured by work breakdown line
item costs for each logistics element.

(F-7) PREPARE FINANCIAL PLAN FOR SUPPORT

(a) Based upon allocated funds, develop a funding plan
which provides a complete breakdown to the task level.

(b) 1Identify and differentiate between tasks to be
performed organically and those to be performed by contractors.
(F-8A) UPDATE FINANCIAL PLAN FOR SUPPORT

(a) Include all new or revised requirements.

(b) Establish procedures which provide for continuous
review of manpower and financial requirements and routine
update and refinement of the "Five Year Defense Plan."

(F-8B) CONFIRM AVAILABILITY OF FUNDS

(a) Compare the financial plan to actual fund authori-
zations and identify deficiencies or overages.

(b} Plan versus actuals are analyzed and program risk and
impact evaluated.

(c) Decision rendered as to accepting risks and minimizing
program impact; results are documented in the support

development plan for final approval to enter full scale 1

development.




(F-9) ALLOCATE FUNDS FOR DEVELOPMENT PHASE

Assure allocation of funds to government and contractors

for full scale developnment.
FULL SCALE DEVELOPMENT

(F-10) REVISE PLAN BASED ON DEVELOPMENT CONTRACT

Assure changes in funding requirements are immediately
incorporated into the financial plan.
(F-123A) UPDATE PLAN BASED ON DESIGN REVIEWS

Update financial plan to reflect any changes required by
testing and demonstrations.
(F-12B) CONFIRM AVAILABILITY OF FUNDS FOR PRODUCTION

(a) Compare updated funding plan to actual fund
authorizations and identify deficiencies.

(b) Analyze deficiencies to determine risk and impact
and make decision to release funding for production.
(F-14) ALLOCATE FUNDS FOR INITIAL PORDUCTION

(a) Assure test and demonstrations are proceeding
satisfactorily and verify identif;cation of all support
requirements, then authorize funds for initial production
of support resources.
(F-17) ALLOCATE FUNDS FOR FOLLOW-ON PRODUCTION

Assure system specification compatibility with first
production article and allocate funds for follow-on production.
(F-18) CONTINUE FISCAL FUNDING CYCLE

Assure continuous monitoring of funding to ascertain each
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support element receives and accounts for its share of the

funds. Shortages or overages are recorded and funding requests
modified accordingly.
PRODUCTIOW
(F-21) REVISE PLAN BASED ON SERVICE TEST
Update financial plan based upon support changes necessi-
tated by service testing. \

K. LOGISTIC SUPPORT MANAGEMENT INFORMATION

Early in any program it is essential that decisions
be made on the type of information needed, the quantity

necessary on each subject, the form of submission, the means
of submission, and the myriad other factors related to
obtaining for the program manager the true ability to manage
the overall effort. As the ILSP is developed, a very signi-
ficant portion of the plan must address reporting methods
and other forms of information transmission needed by the
program manager to develop his decisions.

LOGISTICS SUPPORT MANAGEMENT INFORMATION EVENTS
PROGRAM INITIATION

(MD-2) INPUT READINESS/PERFORMANCE EXPERIENCE

(a) Prepare readiness/performance data based upon history
of similar systems/equipment to include: minimum operating
hours, on station time, cyclic use rates, turn around time,
scheduled and unscheduled maintenance rates, elapsed time per
maintenance action, maintenance manhours per operating hour at

all levels of maintenance (organizational, intermediate, and

depot).

e




(b) Assure the model utilized considers such variables
as reliability forecasts. test results, and planned levels
of maintenance and the other logistics elements support
concepts.

(MD-3) INPUT USAGE EXPERIENCE INTO SUPPLY MODEL

(a) Prepare model inputs of historical data on similar
systems of earlier vintage.

{(b) Assure management decisions regarding use of ADPE
techniques are based upon evaluations Qf current and projected
capabilities versus program needs and collateral knowledge of
the Services and Industry reflecting actual experience.

(MD-4) ESTABLISH PROGRAM DATA REQUIREMENTS
Identify data requirements of all the other support elements.

(MD-5) PREPARE DATA COLLECTION, ANALYSIS AND CONTROL REQUIRE-
MENTS.

(a) Prepare management data requirements to support the
PMP which identify the specific contractor and service
responsibilities to: collect and report raw data, collate
data for analysis and research, disseminate data and reports,
evaluate and analyze reported data, report hardware performance
and decision justification data for historical purposes.

(b} Assure each data requirement is: throughly justified;
the individual responsible for it is identified; included in
the logistics support plan; and is required by the RFP.

(MD-7) SPECIFY DATA REQUIREMENTS FOR THE BID PACKAGE
(a) Define specific contractor responsibilities for

collection, dissemination, evaluation and use of the required

maintenance and support data.
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(b) Identify service furnished data available to contractor
and applicable communications, proprietary, and security
considerations.

(c) 1Identify other data sources.

(MD-8) EVALUATE DATA COLLECTION AND ANALYSIS PROPOSALS

Evaluate and rate contractors proposals for adequacy,
currenty , simplicity and wvalidity.

(MD-9) UPDATE DATA SPECIFICATIONS

(a) Conduct or assist with a contractor/government
program manager review to assure clear understanding of
individual and interfacing data responsibilities, terms,
conditions and definitions.

(b) Consider and discuss a method for future retrieval
and feedback of data for use by follow-on systems and programs.

FULL SCALE DEVELOPMENT
(MD-10) UPDATE DATA COLLECTION, ANALYSIS, AND CONTROL PLAN

(a) Update data plans to identify responsibility for data
collection, collation, dissemination, storage, retrieval,
and the data manager's broad responsibilities.

(MD-11A) DEVELOP STANDARD SYSTEM/EQUIPMENT SUPPORT CODES

(a) Develop and assign codes, when design is definitized,
to describe subsystems and components in terms of work unit
codes for:

1. Test and demonstrations.
2. Maintenance management and failure data systems.

3. Maintenance engineering analysis control systems.

X-25 : 1




(MD-11B - 19) PERFORM COLLECTION AND ANALYSIS OF TEST FEEDBACK
DATA.

(a) Assure test and demonstration data are fed back to
the separate functional support elements for evaluation of the
attainment of program goals and objectives.

(b) Assure each change causes an evaluation which defines
impacts and trade-off alternatives between design, production
and support.

PRODUCTION
(MD-21) UPDATE DATA COLLECTION AND ANALYSIS PLAN

(a) Update data collection and analysis plan based on
changes caused by tests and demonstrations.

(b) Clearly define performance reporting methodology
for measuring the degree of contract specifications attainment.
(MD-22A) COLLECT AND DISSEMINATE DEMONSTRATION TEST DATA

(a) Compare test results with contract and design
performance objectives and report significant deviations of
system readiness to program management.

(MD-22A) COLLECT AND DISSEMINATE DEMONSTRATION TEST DATA

(a) Compare test results with contract and design
performance objectives and report significant deviations of
system readiness to program management.

(b) Assure control documentation reports hardwafé and
support deficiencies and records trade-offs and change pro-
posal justification.

(MD-22B) TRANSITION TO MAINTENANCE MANAGEMENT, FAILURE

DATA, AND SUPPLY MANAGEMENT EFFECTIVENESS SYSTEMS

X-26




(a) Phase out collection of test data as users begin
maintenance management and failure data systems.
(b) Assure user's effectiveness reports identify

undesirable trends and deficiencies.
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APPENDIX A

A GUIDE FOR A
LOGISTIC SUPPORT SYSTEM SEGMENT
SPECIFICATION

THIS GUIDE PRESENTS TWO SAMPLE LOGISTIC SUPPORT
SYSTEM SEGMENT SPECIFICATIONS WHICH ILLUSTRATE
THE SCOPE OF SUPPORT SYSTEM REQUIREMENTS AND THE
DEPTH TO WHICH THEY SHOULD BE SPECIFIED AT TWO
DIFFERENT MILESTONES IN THE ACQUISITION PROCESS.

SECTION 1

PRIOR TO ENTRY INTO FULL SCALE DEVELOPMENT

SECTION 11

PRIOR TO ENTRY INTO PRODUCTION




Purpose of the Logistic Support System Segment Specification

The logistic support system segment specification is pro-
posed as a vehicle which may be used for contractual specifica-
tion and for baseline control of the support system segment
during procurement and evaluation of the support elements.

It contains quantitative and qualitative support system re-
quirements and provides the technical basis for interfacing
these requirements with the equipment system. The support
system 18 specified to a degree which assures compatibility
and coherence among the logistic elements.

The support system segment is specified and correlated
in such a manner so as to be compatible with the overall
system engineering efforts, particularly in regard to the
format and content of specifications for program peculiar
items, e.g., MIL-STD-490, which is the preferred source of
formats to be used for system specifications.

The narrative portion of this implementation guide is
provided for information. The predominant source of direc-
tion pertaining to Systems Engineering Management which includes
logistic support considerations will be covered in a MIL-STD(499)
on this subject when it 1is issued as a DOD document.
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Format of the Sample Specifications

The sample outlines a typical logistic support systeun
segment specification in two formats which 1llustrate the
scope and depth of the contents at two selected milestones
in the acquisition process. The gupport syster specification
evolves by systematic definition and specification of support
system requirements in a manner which is responsive to the
policies expressed in DOD Directive 4100.35,

Section I of the logistic support system segment speci-
fication reflects the scope and depth required prior to full
scale development. It establishes the interface between the
support system requirements and the equipment system and in-
cludes requirements which govern the inputs from the integrated
logistic support function to the design process (reference:

DOD Directive 4100.35).

Section II of the logistic support system segment speci-
fication reflects the scope and depth required prior to entry
into production. It contains all of Section I with some sec-
tions treated in more depth and with addition of other sections
to complete the specification. The precise point at which
Section II will be completed must be designated for each in-
dividual acquisition program. Generally, Section II will be
completed prior to contractual initiation of the support ele-
ments for an established configuration of the equipment system
(reference: DOD Directive 4100.35). The sample specification
is presented as an outline of the required content. Examples
are included in italics to illustrate the scope and depth of
each section of the specification. A hypothetical item of
equipment, the "XYZ System”" was selected to maintain continuity
and consistency of the examples.

The sample specification shows the type of information to
be presented and is not intended to be all inclusive. The
amount of detail will be dependent on (1) the type of procure-
ment and contract content, and (2) the types of specifications
(e.g., system, development, and product (prime, critical {tems,
etc.) being prepared and utilized. On a small acquisition,
the logistic support system segment specification may be used
as the primary logistic support procuring document. On a
larger acquisition (particularly one within the scope of DOD
Directive 5000.1), some of the sections may be (1) abbreviated
summaries with appropriate references, or (2) direct refer-
ences to existing Section 3 requirements of other specifica-
tions or related documents. (For example, by direct reference
to performance/physical characteristics or reliability or main-
tainability or other requirements in specifications being pre-
pared (e.g., to format and contents per MIL-STD-490)). The
decision on how to use document and what other documentation
is either replaced by or correlated to 1t is up to the program
manager for ILS in collaboration with cognizant systems engineers
responsible for the overall specification preparation.
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Development of the Logistic Support System Segment Specification

The support system specification is used as the primary
source document for the {dentification of quantitative and
qualitative support requirements for an operational item of
equipment. 1t evolves through systematic definition of these
requirements in phase with major program events.

Normally, the logistic support system segment specification
shall not be prepared during the conceptual effort of program
initiation. Logistic support requirements as well as other
interfacing requirements (e.g., system definition, reliability, L
maintainability, operational and organizational concepts,
characteristics) should be included in the system specifica-
tion (e.g., format and contents per MIL-STD-490). Not with-
standing, positive correlation will be maintained during the
subsequent preparation of the logistic support system segment
specification.

those support system requirements which will have a direct
impact on the physical and functional configuration of con-
tract end items of equipment; additionally, it provides the
support scenario which is the basis for support analyses and ’
tradeoffs with equipment design. Section I of the support sys-

tem specification must be completed during the concept phases
either by the buyer or by the contractor as a line item of the
concept phase contract. Approval by the buyer and by the i

Upon entry into full scale development, Section I defines i

seller establishes the support svstem specification Section 1
as a contract baseline document for full scale development.
It is subject to revision by normal specification change
action.

The support system specification (example identified as
Section II) must be completed during full scale development
as the equipment configuration is established. It represents
the support system requirements which result from the optimi-
zation of the overall system through the disciplines of en-
gineering and the disciplines of integrated logistic support.

Approval by the buyer and by the seller establishes the
support system specification Section 11 as a contract base-
line document for the procurement of logistic support elements.
It must therefore correspond to an established configuration
of equipment and must be completed prior to contractual ini-
tiation of support elements.
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Outline for A
LOGISTIC SUPPORT SYSTEM SEGMENT SPECIFICATION

1.0 SCOPE
This section should be a summary of what is contained

herein together with a descriptive title and objective,

"Examgle":

This specdification establishes the suppont nequiremenits
gon the XY1 System., Support nequirnements Listed herein nefen
to quantitative and qualitative criterndia to be used to develop
the following elements of suppont:

« Support and Test Equipment

Technical Publications

Personnel and Tradinding

Facilities

Spanre and Repair Pants

Transportation, Packaging, and Handling

. Data File (Collection, Repornting and Analysis)

N0 U R
e e s o e

1.1 PURPOSE

This Support System Specification was prepared as a
control document to provide a centnal sounrce fon the
specdfication of Logistic support nequirements, 1t 4is to
be used as the technical baseline document forn the develop-
ment and implementation of Integrated Logistics Supponrt.

This specdfication establishes the requirnements fon the
support system services, products, and equipment necesdsany
to support the XYZ System dutring Lits projected Life cycle.

1.2 USE

The preparation and defiveny vf each of the discrete
elements of suppont identified nernedn shatll be nesponsive 2o
the nequinements cf this document fon detailfed planning and
implementation. Changes shall be coondinated through the
1LS program manag-n.

2,0 Applicable Documents

Itemize those documents and specifications which affect
the establishment of support system requirements, This
includes such documents as:

A6
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a. System Specification

b. Component End Item Specification

¢c. Design Specifications

d. Operational and Maintenance Environment Documents

e. Maintainability and Reliability Requirements/Criteria

Example:

MIL-E-17555 Elecinonic and elecitrical equipment
accessordies, and nepadin pants:
Packaging and packing of

MIL-P-116 Preservation, Methods of

MIL-0-9858 Quality Proghram Requirements

MIL-HDBK-472 Maintainability Predictions

MIL-STD-471 Maintainability Demonstration

SS123458B System Specigication - XYI System

S.0.R. No. 26D System Operational Requdirements fonr
the XYI System

543211F Generatl Arnangement - XY1 System

Specifications which define the format and content of
individual logistic plans or items of support should not
be included.

3 Requirements. NOTE: Referencing 1is the approved method for
inmcluding requirements set forth elsewhere (MIL-STD-490).

3.1 System Definition

This section shall identify the system to be supported
and define the support system interfaces., It will define
the elements of support to he addressed and any unique logistic
support capability which must be developed.

3.1.1 System Description

Present a brief physical and functional description
of the equipment to be logistically supported. Emphasize
the maintenance characteristics of the equipment. Also
include pertinent operational parameters maintainability angd
reliability requirements, system safety requirements and any
other system design requirements which must be considered
in support planning and in the design of the support system.
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Example:

The XYZ System 48 a shont nange, high pernformance infranred
seeking device, employing proportional navigation to be used
by hightg maneuvening fgighten aincraft. 1t is sufficiently
gLexible to provide Launch oppontunities eanly and contin-
uoudly throughout an engagement with a high probability o4
kilL given a fLaunch opporntunity, 1t 48 optimized fon use
with several aircraft.

The device weighs approximately 186 pounds; 48 7.0 inches
diameten; 95 inches Long and consists of three (3) nemovable
majon sections:

]. Gudidance Section
. Main Section
3. Agt Section

The following paragraphs present section descrniptions
and considerations for establishing support system nequire-
ments.

3.1.1.1 Guddance Section

The gudidance section will contain the IR Seeking
device, a cooling device for the seeken, and the efectrondics
necessanry fon tan?at acquisition, tracking, teaminal aim
analysis and §Lignt control. This section will not exceed
22 Lnch Length, 7 Anch diameler and 24 pounds. 1t will be
capable of being sepanrated from the XYZ System,

3.,1.1,.2 Main Section

The main section will contain the warnhead, the SASF,
the propulsion device, the XYZ System powen sounce, the main
electnical hanness and the wings. This section will not
exceed 58 inches 4in Length, 26 inches in diameten (4including
wing span) and 140 pounds. This section design will allow
separate nemoval of the warhead and propulsive device 2o
facilitate transport of explosives.

3.1.1.3 A4t Section

The aft section wiLl contain the {Light control
hydraulic senvo system and the proximity fuze. Thdis section
will not exceed 17 4inches 4in Length, 26 inches diameten
(£ncluding g§Lippens) and 22 pounds. The section design will
provide forn nemoval of the "§Lippens" with standard hand tools,




u-u-I-IlI-lllll!-!IIl!lIl!IllII.l-l-ll.ll!....-..'.....'........-..

3.1.1.4 Launchen

Launchen definition 448 to be detenmined due to zthe
multiple intengace requinrements. The following provides a
genenal descniption of the two (2) ultimately nequined
Launching techniques.

3.1.1.4.1 Radil Launch

The nail Raunchen will wedigh approximazely 40
pounds and be capable of providing missile installations on
both wing and guselage with single on multiple mounts. Iz
will contain mechanism fon umbilical separation, an efectrondic
unit, and hold back nestradints. The umbilical plug will
netrnact at Launch blast, The Launchen will also be capable of
ejection from the aincraft,

3.1.1,4.2 Ejection Launch

The ejection Launchen will contain an electrondic
unit, attach points, and dual ejector mechanisms, The driving
gonce of the ejection pistons will be supplied by a "clean" gas
genenating system designed to minimize post-gining maintenance.
1t 48 estimated that efecton Launcher (Lincluding gas generaton)
will wedigh 85 pounds.

3.1.1.4.3 Reliability

The table presents the allocated neliability
cnitenia, the section wedghts, and the probability of section
gailune given that Zhere Ls a failure., The neliability
cnitenda are "stnessed" to the environment but do not include
secondary failunes on failunes induced due to maintenance on

handling.
Component urspl?)  p Pr Weight
{(Houns ) [£bs)
Guidance Section 526 .9943 718 4
Main Section 12,000 99975 144 140
Aft Section 7,143 .99958 138 23
Totak 468 9936 1.00 187
]
; MTBF = Mean Time Between Faifunes in Captive FLight (3 hn|
Pb = Probability of success during 3 hn captive §€2
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Pr = Probability of component failure given that thenre
48 a gailune

(1) =  Includes BIT detected failunrnes

3.1.2 Operational Deployment

Present, in narrative form, how the equipment is to
be used including scenarios for both war and peace, Discuss
the use environments at all levels including critical main-
tenance functions which are fixed and not subject to the
decision making process or to tradeoff, Also include expected
number of systems deployed, the number of operational and
maintenance installations, quantity of systems per installation.
The criteria should be sufficlient to establish a baseline
generator for maintenance requirements.

ExamEZe:

The device will be used %o obtain and maintain ain
supendondity duning wartime and for evaluation/training
duning peacetime. Two wartime situations wenre analyzed 2o
obtain data applicable to missile Life cycle utilization
and subsequent Logistic support caleulations. The philosophy
applied herein 48 in accordance with the President's "1-1/2
Warn" strategy desdigned Lo meet a majon Communist threat 4in
eithen Eunope or Asia and to support oun allies against
extennal aggressdion.

3.1.2.1 Envinonment

3.1.2,1.1 Forwand Location

The forwanrd Location is consdidered the worst case
environment for the XYZ System., 1t is an austene operation
dictated by the fact that all nresounces must eithen be ain-
Ligted on supplied by sea and is primarnily a wantime situation
designed fon approximately a sdhort duration. Work shop space
48 crhowded, stored equipment may have minimal protection
grom the elements, and operations are completely exposed to
weather conditions. Quantities of Support and Test Equipment
are Limited to essential nequinements due to airlift allocation
restnictions and Openationaz dpace restnictions, Forwarnd
Location operations are normally nestnicted to organizatdional
Level tasks.
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3.,1.2,1,2 Established Bases

Peacetime ovpenation was assumed fon established
CONUS bases and a combination of peacetime and wartime
openations adsumed fon established ovenseas bases,
Evaluation/training opernations wene assumed Lo be conducted
at training bases. No unique operational orn madintenance
environmental difficulties are anticipated while operating
from established bases. Consequently, operational deploy-
ment can be more easily predicted,

Evaluation/trnaining are assumed to be assdigned
to primary aincraft with secondary aincragt trainding
accomplished with §Light simulatons.

3.1.2,1,3 Wantime

A genenal nuclean war was not considened, sdince
the nuclean capabllfdty of Zhe majforn nations was considened
a deternent to such a Lanrnge scale conflict. Fuathen, the
high consumption, 4n the event of a forward defense of NATO,
would quickly deplete the wan neserve., 1In as much as this
use scenardio would not Lend Ltself to Life cycle predictions,
a Limited conglict was considered as the mosit nrepresentative
scenandio fon use 4in this specification,

3.1.2.2 Utilization Factons

The gollowing factorns are considened most nephre-
dentative of the deployment and will be updated pending
necedipt of customen hequinrements, The use and attrdition
nates anre based on survivability studies and the best
edtimates avadilable from government and company nesources.

The number of primary wings utilized nefens to the primany
carnien adirncraft. The number of secondary wings referns to
othen carnying A/C, assumed Zo have a primary air-to-ground
mission which will carrny the XYZ device for defensive pun-
poses only. The secondary wing quantity Lisdted 448 that
numben committed to a Limdited-war and 44 used to calculate
missle expenditures as a facten of Life cycle utilization.
Peacetime f4ining rates anre anticdipated to occur at the nate
0f one pern assigned aircradt eveny othen yearn, The adncraft
attrnition nate includes all causes; adrn-to-ain combat, ground-
to-ain defenses, enemy ground action, aincraft accidents, etc.

Total Wings (primanrny) §

Wings (decondary) - engaged in Limited wanr 3

wings (padimany) - engaged Ain Limited wan 2

Number of Squadrons pern Wing 3
All
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Alrcragt pen Squadron 24
Length of engagement 12 months
Lide Cycle 10 yeans
Sonties pen Adlncrnaft pen month (warntime) 40
Sonties duration 1.5 houns
Quantity use pen Sontie Rate 1008
Quantity per Adnchragt:
Ain supendionity ainchafi ) 4
Adln-Zo-ground missdon aircradd 2
Fining Rate/Sortie:
Ain Supendonidy ainrcragi 0.005
Adlrn-to~ground mission aircragt 0.001
Adnenagt Attnition Rate:
Adln supendiondity aincragit 0.002
Adn-to-ground mission aircragt 0.0025

Note: Due 2o the anticipated overall Low Level
04§ ain battles, Lt was assumed that two of the
fourn devices carndied by ain superndiondiiy fightens
wene used wheneven the enemy was engaged 4in the
ain, 1t was also assumed that 75 pencent of the
devices cannied by ain-to-ground mission aincragt
wene used wheneven the enemy pressed an aenial
attack, Forn attndition purposes, Lt was assumed
that an avenage of three of the fourn devdices
canndied by ain superdondity g4Lghters were consumed
and that an avenage of one of the devices carnrndied
by ain-to-ground aircraft were condumed,

3.1,2,3 Expenditunres
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3.1,2.3,1 Limited Wan

Adln-supenionity adrcnagt-

(72} (2) (40) {(1.00) (2) (0.005) (12} = 691

691 = 69.1 yn./Life cycle

Tife cycke

Ain-to-ground misddion adncragt

(72) (3) (40) (1.00) (.75 x 2) (0.001) (12) = 155

155 = 15.5 yn,/Life cycle
Tife cycle

3.1.,2.3.2 Attnitdion (Limited Wan)

Adln-superdondity aincragd

(72) (2) (40) {(1.00) (3) (0.002) (12) = 414.7

414.7 = 41,5 yn./life cycle
Tlfe cycle
Ain-to-ground missdion adrcragit 1
] (72) (3) (40) (1.00) (1) (0.0025) (12) = 259 ?
{
259 = 26 yn,/life cycle |
Tife cycle

3.1.2.3.3 Expenditures - Peacetime

(8 Wings) (72 Adircraft pern Wing)
Every Othen Yeanr

(8) (72) = 288
e

3.1.2,3.4 Total Expended

69,1 + 15,5 + 41,5 + 26 + 288 = 440 per yean
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3.1.2.4 1lnventony

The avenage Linventory considened a production nate
0f 2,500 pen yean forn gourn years forn a total quantity of
10,000, The numben expended per yean for evaluation/training
was added to the number consumed duning a €imited wan, foxr
the Life cycle to calculate the avenage numben consumed pex
year, Compandison of the production rate and the expenditure
nate nesults in a total nearly average Linventury for the Life
cycle equal to: 6080

Considening that 24 percent wilf be 4in deep stonrage,
then an avenrage of 578 will be assigned 2o the primarny
aireraft wings,

(6080) (0.76) = 4620.8
4620.8 = 577.6 pen Wing (avenage inventonry)
—

3.1.3 sSupport System Elements

This section will define the support system elements
described in this specification.

Example

The elements required to support the XYZ system are:

Support and Test Equipment

Technical Publications

Personnel and Training

Facilities

Spare and Repair Parts

Transportation, Packaging and Handling
Data File

The requirements for the elements will be established
as a result of a support system analysis to be conducted in
accordance with and . The re-
sults of the analysis will be documented as specified in
paragraph 3.4,
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3.1.4 Government Furnished Property List

This section will depict the GFE to be supplied for
the support system. It should identify the GFE support
equipment to be supplied (detail list at a later phase, only
major known items at this time), facilities, training equip-
ment, sortware, etc.

3.1.5 Operational and Organizational Concepts

3.1.5.1 Required Maintenance Activities

The maintenance activities performed at each level
establishes the baseline for contractual commitments on the
scope and depth of support products for this support system,
Those maintenance activities described in this section should
be the result of support engineering analyses as specified
by the buyer.

Time change items or candidates for time change
should also be included. The requirements should also
consider the planning presented in paragraph 3.].,2 since
support equipment required for operational tasks {(organi-
zational level) may also be required for maintenance tasks.
Describe general activities at each level of maintenance
(organizational, intermediate, and depot) including estimated
frequencies. Do not itemize support system resources since
they will fall out in subsequent sections.

Example:

Organizational Level: The following scheduled and
unscheduled maintenance activities will be performed on all-
up XYZ System. No disassembly or subsequent fault identi-
fication will be performed,

Task Frequency
1. Lifting (to 100 1bs) Continuously
2. Lifting & Positioning (to 100 1lbs) Per use
3. Loading/Downloading {(to 100 1bs) 1 cycle/use
L, Stray Voltage Checks Before each use
5. Towing/Transporting 12 times/day
6. BIT Interpretation 6 times/day
7. Visual Inspection Daily
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The §ollowing maintenance actdvities will be
performed., Frequencdies are to be deteamdined,

Intenmeddiate Level:

Fauflt vendif<ication

Fault Lsolation to a nemovable section
Remove/neplace the faulty section
Verndification of an acceptable all-up system
Towing/trnansponting

Visual Linspection

S U B N —
e o o s o

Depot Leved:

The following maintenance activities wilf be
pergormed. Frequencdies are to be determined,

Fault vendfdication - all-up system

Fault <solation to the card/subassembly Level
Remove and neplace faulty card/subassembly
Reassemble/venify acceptable all-up system
Towing/transponrnting

. Visual Ainspectdion

L RV B R )
e e e e

Identification of nepain vs. discard crdtenda is
to be deteamined,

3,1.5.2 other Support Reguirements

This section will describe any support require-
ments not previously specified.

3.2 SUPPORT SYSTEM CHARACTERISTICS
3.2,1 Performance Characteristics

The information presented in the paragraphs of this
section will be qualitative and gquantitative Support System
Baseline Criteria in the same fashion as the equipment
system specification presents Design Baseline Criteria, The
interface requirements must be allocated between the XYZ
System and the Support System. Individual support elerents
and support element plans will be developed from the informa-
tion presented in this section., The baseline criteria should
consider support requirements for a fully deployed system,

3.2,1,1 General Criteria
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3.,2.1.1.1 Quantitative Maintainability Reguirements

Present the quantitative requirements imposed
contractually or as design goals. These should be only
those requirements applicable to this support system and
not those applicable to a higher tiered system or end item,

Example :

The Mean-Time-To-Repair (MTITR) of the XYZ System
at organizational level shall be equal to or less than 36
minutes. 95% of all repairs shall not exceed one hour
(maximum time to repair).

Example Z:

The Maintenance Manhour per Utilization Hour
(MMH/UH) rate for the XYZ System for combined organizational,
intermediate and depot level shall be equal to or less than
2.0 when computed in accordance with applicable formula of
Section 3,2.3 of this specification,

Example 3:

No preventive maintenance task for the XYZ System
shall exceed 35 minutes in duration at the organizational
level.

Example 4:

The mean time between maintenance actions for
the XYZ System shall be equal to or greater than 1§,0 hours
when computed in accordance with applicable formulae of
Section 3.2,3 of this specification.

3.2.7 Functional Characteristics

3.2.2.1 Support and Test Equipment

Identify Support and Test Equipment functional
requirements and estimated quantities required for both
operations and maintenance at each level of maintenance,
Include peculier and standard equipment and present its
intended use. Peculiar equipment may be presented as design
criteria which may be used in preparing requirements data,
or when appropriate, the listing may refer to the actual
requirements data, 1Include software programs except publica-
tions requirements which are to be identified in Paragraph
3.2,2.1, Major items of equipment may be contract end items
and will require their own support system. Identify these
requirements within the appropriate paragraphs of Section 3.5
or when appropriate consider a separate support systenm
specification.
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Exampfle:

The tablfe presents operational ground equipment and main-
tenance ground equdipment functional nrequirements and quantities
per squadron,

WP O MmNy
DDz >~

FUNCTION LEVEL OF QUANTITY
IDENTIFIED TO: MAINT. PER
EQUIPMENT FUNCTION OCE—WCE s T SQUADRON
X X  Support device for functional X X X 2
testing and nemoval o4
dections /components
X X Assdst in trnansfening between X X X X 3
contadinen, maintenance sztand,
and Launchen
X X  Support motorn during Anstal- X X 1 -
Lation and removal
X Provide adaptation to nozzle X X 1
gorn nozzle removal and
: installation
4
E X Provide envinonmental pro- X X X X 100
tection duning thansponrting
and sZorage
X Functional test and fault X X X 2
L80late to Logistic re-
placeable items
X Provide photectdion ﬁon the X X X X 30
dome dunding ground handfing
X Ligt and posdition con- X X X X 4
tainerized device
X Trhansport between facdil- X X X X 4
ities and §lightline
X  Thransport within mainten- X X X X 4
ance and 8torage facilitdies
v X Provide handholds for ease X X X

0f Loading/downloading
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These fqunctoond ondecated as fotn peoutdear and standard
TEquAte peeutdat adapfer fooa Standard ctem of cquapronl,

$.0.20.0  lecrnnicoml tutiizutioLs

chelzr o Technacat Putdacalaons requLrements o1 thy
XYl System are to be determoned during fatenr phases! .

m

3.,2.2.3 tersvnnel eund {raining

{NOTE: Perdonned and tradning nequanementds fun Lie
XYL System are to be detewmened duteng €aten phases).

3.2.2.4 Fumciiities
(NUTE:  Facalalacds planneng requinements gfor XvY1
System cperations and crgandzatevnad Level madntenance are tc

be deteamaned duncng fatenr phases).

3.2,2,5 Spare and Repair Parts

(NUTE: The selectecon and pusitioning nequirements
for sdpare and repasn parts are tc be detenrmined duning Laten
prises).

3.2,2,6 Transportation/Handling/Packaging

(NOTE: The transpontatdion, handling and packaging
gunclional nequirements fon the XYZ System are to be deteamined
dunding fLaten phases]|.

3.2.2.,7 Data File (Collection Reporting, Analysis)

(NOTE: The neldability and maintenance data requdi4e-
ments forn the XYZI System ane to be deteamined duning faten
phases) .

3.2.3 Support System Analysis Criteria

Describe how support system performance will be
evaluated. This paragraph will generally be related to the
maintainability or support parameters which are contractually
required or which must be formally demonstrated, In addition,
system analysis models will be specified,
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Examgte l:

Mean-Time-To-Repacn (MTTR) shakl be detenmined from the
following equation:

MTTR =ZAm.
ZAm
whene:
T = Mad<ntenance Task Tdime
Am = Madntenance nate and L4 equal £Lo:
P
(CF)  (MF)
MTBF
Pro = Probability of «Lem fallune assumding a system
primary fgasilune
MF = Madntenance factod (predicted maintenance actions
per paimary failune)
MISFg o System Mean-Time-Between-Failunre
Example Z:

) Maintenance-man-hours pen operational houn (MMH/OH) shall
be deteamined from the followding equation:

MMH/CH = MMH + MMH
ct _pik
0

whenes

MMHct = Total maintenance-man-houns expended pen
month {orn corrnective madintenance

MMH = Total madintenance-man-houhrs expended pen
P month gor preventive maintenance

OH = Total cperating houns per month
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Examgle 3:

Support system cost estimating relationship to be used
shall be defined as support costs incurred per equipment
operating hour and shall be determined from the following
equation:

COST/0H - Ces
O
wnene:
CtA = Total costs expended fon support dunrding Zhe
peadod of Anternest and wild at Least Lnclude:
i Spares
Trhaindng
Technical Publicatlons
Trhansporntation
Facilities
Madintenance Labon
AGE
OH = Equapment operating houns dunding perdicd of
3 intenest
Example 4:

Mean Time Between Maintenance Actions (MTBMA) fon the
system shall be deteamined from the following equation:

. MTBMA = 1
3 HAAR
where:
MAAR = Madintenance action arndval rate fon

| scneduled and unscheduled maintenance,

3.3 Design and Construction

Not applicable

3.4 Documentation

This paragraph shall specify the plan for support system
documentation such as specifications, drawings, test plans,
and support engineering analyses.
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3.5 Logistics

This section will discuss any special logistics require-
ments for the support system. It will normally be supplied
at a later phase,

4.0 Quality Assurance Provisions

Requirements for support system validation/demonstration/
verification tests will be descrited in this section.

Example:

The support systems requirements specified in Section 3
of this specification, shall be evaluated as follows:

Maintainability:

To be determined

] Technical Publications:
To be determined

Ground Support Equipment

To be determined

Personnel and Training Evaluation:

! ~To be determined

5.0 Preparation for Delivery

Not applicable
6.0 Notes:

This paragraph is not binding and should be used for
remarks pertinent to either the prime equipment or the
support system, This can be background information and/or
technical clarification.

NOTE: Contract data requirements (CDRL) are not a part
of this gpecification. This document is to specify criteria
which defines a support system baseline. CDRL items (for
support planning) will use this document as their point of
departure.,

i
;
|
;
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7.0 APPENDIX

This paragraph/section should be used for the in-
clusion of analyses/requirements, such as MFA, which are
either lengthy and/or technical and which are primarily
information Justifying or detailing the support system
requirements.

~2oprgn-c
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SECTION II




Qutline for A

LOGISTIC SUPPORT SYSTEM SEGMENT SPECIFICATION

1.0 Scope

This section should be a summary of what is contained
herein together with a descriptive title and objective.

Example:

This specdfdcation establishes the support requdinre-
ments fon the XYL System, Suppont requinements £isted henedn
negen to quantitative and qualitative crditendia to be used to
develop the following elements of suppchrt:

Support and Test Equipment

Technical Publications

. Peasonnel and Training

Facidities

Spare and Repain Parts

Trhansporntation, Packaging, and Handling

. Data File (Collection, Reponting and Analysis)

.
.

SO U s N
e e e

1.1 PURPOSE

This support system specdfication was prepared as a
contrnol document to provide a central source fon the specd-
fication of Logdstic support requinements, Tt 4s to be
used as the technical basetline document for the development
and implementation of Integrated Logsitics Support.

This specdfdication establishes the nequinements fon
the suppornt system senvices, products, and equipment necessany
to suppornt the XYZ System dutring «ts projected L€ife cycle.

1.2 USE

The preparation and delivery of ecach of the dischete
elements of support Ldentified hencin shalld be nesponsive to
the nequinements of this document fct detailfed planning and
implementation., Changes shatllf be coordinated through the
ILS progham managen,

2.0 Applicable Documents

Itemize those documents and specifications which affect
the design of the support system elements. This includes
such documents as:

AZ5




a., System Specification
b Component End Item Specification
3 ¢, Design Specifications
[ d. Operational and Maintenance Environment Documents
3
; e. Maintainability and Reliability Requirements/Criteria
Example:
MIL-E-17555 Electrondic and electrical equdip-
ment, accessorndies, and repain paritsd:
Packaging and packing of
? MIL-P-116 Preservation, Methods of
MIL-0-9858 Quality Program Requirements
MIL-HDBK-472 Maintainabifity Predictions
: MIL-STD-471 Maintainability Demonstration
i SS123458 System Specification - the XY
Sysdem
S.0.R. No. 26D System Operational Requinrements
gor the XYZ System
543211F Genenal Anrangement - XYI System

Specifications which define the format and content of
individual logistic plans or items of support should not
be included.

3,0 Requirements. NOTE: Referencing is the approved method
for including requirements set forth elsewhere (MIL-STD-490).
3.1 System Definition

This section shall identify the system to be supported
and define the support system interfaces. It will define
the elements of support to be addressed and any unique
logistic support capability which must be developed.

3.1.1 Prime System Description

Present a brief physical and functional description
of the equipment to be logistically supported. Emphasize the
maintenance characteristics of the equipment, Also include
pertinent operational parameters, maintainability and
reliability requirements, system safety requirements and any
other system design requirements which must be considered in
support planning and in the design of the support system,
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Examgle:

The XYZ System L& a short nange, high penfoamance
Angraned seeking device, employing proportional navigation
to be used by highly maneuvening fgighten adincragt. 1t 4is
sufficiently gfLexible to provide Launch opportunities early
and continuously throughout an enﬁagement with a high
probability of kRi€L gdven a Launch opportunity. 12 4s
optimized forn use with severaf alrcragt.

The device wedighs approximately 186 pounds; 48 7.0 4inches
diameten; 95 Ainches Long and consdists of three (3) nemovabﬂe
majon sectdlons:

I. Guddance Section
2. Madin Section
3. A4t Sectdion

The fotlowing parnaghaphs present section descriptions
and consdidenations fon establishing support system nequine-
ments.

3.1.1,1 Guddance Section

1. Seeken

The seeken 448 a quasi-imaging, multi-element,
two colon, passive IR seeken, The electro-mechanical system,
which provides high angular tracking, Large gimbal excunrnsions,
and fast slew nates, uses a two-gimbal nrate gyno stabilfized
platfonm with brush type torquens. A refractive 3-element
IR telescope 445 mounted on the stabilized platgform and focuses
the tanget enengy 4into a two-color crossed detector arnay.
The detectons are photo-voltaic 1 Sb with color separation by
means of fiLltens placed oven theilt nespective elements,

The seekenr unit, including the window, coolding
undit, and housding 4is sepanrately nemovable,

2., Cooling Unit

The cooking unit, nequired for continuous coolding
of the detecton, consdists of a cryogendic expansion engine which
necedves helium gas supplied by a closed cycle single cylinden
compressor operated by a d.c. motor, The expansion engine 44
Located within the detecton dewan whife the compresson and
moton are Located on the aft bulkhead of the seeker assembly,

The compresson/moton 4s accesdible agten a
sepanation of the seehen assembly.
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3. Electrondcs Unit

The electrondics unit contadns, 4in modulandized
packages, Lhe signal processing functions of acquisition
Logic, tracking, teaminal aim point analysis, and §Light
control functions. 1t contains test Leads fon testing as
a undit for fault Lsolation to a defective module., The total
undit 46 nemovable from the guidance section and the electronics
package can be separately nemoved from its aluminum cylindnical
housing,

4. Flight Control Subsystem

The {€ight control subsystem utildizes acceleration
geedback 2o minimize the acnodynamic effects <n achieving napid :
nesponse to the steendng comnands, The dynamic shaping, dumming, 1
<s0lation and scaling functions use conventional operational
ampligien techniques with passdive feedback elements. Switching |
gunctions will use s0lid state FET switches. :

The §Ldight senson assembly, accesasible aften 1
nemoval of the gudidance secticn, (4 neplaceable as a total
asdsembly, This assembly, consisting vf combined yaw and pitch
hate gyros, noll nate gyno, accelerometens, and missile timen
will be desdigned to provide the necessany test connections to
fault ssolate to the defectave component,

The electrnondics, Located in the efectrondcs unit, !
consdasts of 3 channels: 72 «Ldentdical accelernation geedback
Laternal contnol channels [pitch and war) and a noll nrate i
feedback channet,

1

]

3.1.1.2 Madin Section i
i

1. Structure

The madin structure 44 alumdinum, of quadrant
condtruction with the wings foamed as an integrnal part of the
guselage. The fourn (4) quadrnants anrne assembled with the fuse-
Lage frames and primanily niveted togethen to complete the i
assembly. This integral construction has the feature of Low
cosl production, but will increase the maintenance time ass0cdi-
ated with nepain of damaged wings.

2. Wanhead

The warhead 44 a blast-gfragmentation device
employing dual-end simultaneous inditiation to achieve a
convenging pattern of hi-velocdity §fragments. 1t 48 accessible
and neplaceable from the forwand end of the main section
agten nemoval of the gudidance section,
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3, SAsF

The SASF <8 attached to the warhead, 1t wilt
be tucked «n the safe posdtion duning atf handling, 8tording
and shipping and can be unfocked upon appldcation of powen.
Removal on fadlune of misside powen necycles the undt to a
dage posstion unbess 4t has expenienced a sudtained
accelenation prdion to power removal, In this case At neaches
an inrevensible "commit-to-arm" posdition., The unit can be
gined grom any of threel3) sounces - the proximity fuse, the
contact sensons (trndiggens), on the self-destruct signal gfrom
the timen, 1t openates on 40 VDC, Lts position (safe onr
armed) can be seen visually exteanal to the missile, and it
can be separately rnemoved grom the wanrhead,

4. Rochket Moton

3 The nocket motor assembly 4s 62 inches Long, 6.0

, inches 4in diameten, and wedghs 74 pounds approximately. 1t
sides into the madin fuselage and is fastened to the fuselage
nean the aft hook., 1t s a dual thrust Level so0fid propellant
device whose gradin 44 bonded to the motorn case without the
use of neleased aneas on boots. The motorn Lgnditon Ancorpornates
a sage-arm devdice which 44 Located at the forward end of the
moton and can be seen visually.,

The moton may have a shel§ Life Less than ten 1
(10) yeans which will nequinre that considenation be given
to the Logdistics nequdirements due 2o a time change task.

5. Batteng

The powen sounce {8 a theamal batteny package
consisting of three (3) battenies.

The battery package wifl be inteanally wined
including thrnee (3} f4inding squabs with one (1) external
connectorn, Batteny status can be deteamined visually by
noting the colon of the heat sensitive paint which 4is
applied to the case.

The battery A& accessible edithen through an
access doon or aftern nemoval of the warhead. 14 4is considened
a one-shot device since once activated, the process cannot
be nevensed non can the battery be ne-changed.




6. Hanneas

The missile nanness, although identified as
part of the main sectdlon, consists of sevenal sections with
a ddisconnect provdided at mdissile disconnect stations, 1t
will be conventional "Ribbon" hanness through the main
dection except gor narness breakouts to individual nreceptacles.
Connectons will be MIL standard connectors, qualified fon
the envinonment. The umbilical intenface L& forward of the
§ront hook - Located 4n the guddance section, A test con-
necton 44 also included,

The madin section harness L& expected to be
nemovable and neplaceable without the nemoval of othen
mafjon components,

3.1,1.3 Aft Sectdion

1. Hydraulic Actuation System (HAS)

The HAS consists of four (4) closed Loop, fLow-
control type electno-hydraulic servos with a common hydrnaulic
powen supply housed 4n a common assembfy, Removable control
sunfaces ane connected to foun (4) stub shafts individually .
controlled by each senvo, Servo posdition L& sensed by
potentiometens which measurne angulan displacement of the stub
shafts and feedback this Ainformation to the §Light contnol
unit,

Closed cirncudit hydraulic powen 4is supplied by
! a gree-piston pump which L8 dniven by a catalytic neacton
+ type gas generaton which decomposes a blend of hydrazine,

R

The seals used in the system have a combined
stornage and use Life Less than the missile Life. This
nequines the considenation of a time-change maintenance task.

2. Proxamity Fuze-

The fuse 48 an active optical proximity fusde
(AOPF) consdisting of two (2] Adentical and 4interchangeable
modufes. Each module consdists of two transmitting dource
elements and two nrecedving senson elements to achdleve
360 covenage. The AOPF modules ane installed around the
nocket moton blast tube, and ane accessiblfe forn maintenance
aften nemoval of the akt sectdion.

A sharply defined intencept nange 44 achieved
bz trangulation., The trarsmitten beam (s tilted forwand
while the necedven optics are ddisplaced slightly aft.

k Intensection of the two fields of view provides tanget nrange
definition,

A30




]
n
]

3.1.1.4 Launchen

Launchen definition £& to be detenmined due to the
multiple intenface requirements. The following provides
a genenal descrdpition of the two (2} ultimately nequihred
Launching techniques.

3.1,1.4,1 Ra4l Launch

The nadil Launcher will wedigh approximately 40
pounds and be capable of providing missile installations
on both wing and fuselage with single orn multiple mounts.
It will contadin mechanisms fon umbilical separation, an
electrondic unit, and hold back nestraints. The umbilical
plug will netrnact at Launch blast, The Launchen will also
be capable 0§ efjection from the airchaft.

3.1.1.4.2 Egjection Launch

The ejection Launchen will contain an electronic
undit, attach points, and dual ejector mechanisms. The
driving force of the ejection pistons will be supplied by a
"elean” gas generating system designed to minimize posit-
fining maintenance. 1t 48 estimated that the ejecton
Launchen (including gas genernatorn) will weigh §5 pounds.

3.1.5 Reldiability

Table 2-1 presents the allocated neliability chriternia,
the subsystem/unit weights, and the probability of unit
g§ailurne given that there is a faifurne. The neldlability
critendia ane "stnessed" to the enviromment but do not include
secondary failures on failurnes Linduced due to maintenance
on handling.
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Table Retiabitity and Wedight Critenda

b Component urgrtl! Py Pe Wedight
(Hounrs) [£bs)
4 Guadance Sectaon 718 4
_ Seeken/Tracken 7,500 .99960 . 047
E Cryogendie Undt 923 .99675 .378
Data Processonr 4,225 .99929 092
’ Gynos 6,383 .99953 065
Fiight Senson Assy 6,383 .99953 .065
Feight Contnol Electrondcs 6,816 .99956 .051
Structunre -- -~ L0290
Madin Section 144 140
Batteny NA -- 015
Rocket Moton & 1SM NA -- 015
Warhead and SAF NA - - 015 ¢
Hanness /Umbilical 12,000 .99975 .029
Structune -- -- 070
Aft Sectdion .138 23
\ Prox Fuses 7,143 .9995¢ .049
"} HAS/ FLippens - -- 089
Total 468 L9936 1.00 187
MTBF = Mean Time Between Failunes 4in Captive FLight (3 hnr)
Py = Probability of success during 3 hn captive (L2
Pr = Probability of component failune given that thene {8 a faifune
(1) = Includes BIT detected failunes
NA = Not appldicable - Ainrevernsible functions
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3.1.2 Missions

Present, in narrative form, hoew Lne equiprment ls Lo
be us=¢ including scenarios for bLoth war and pes-c. Liscuss
the use environments at all levels irncluding criti
maintenance functions which are fixed and rot subl
the decision making process or to tradeoff, .50 1irnclude
expected number of systems deployed, the number ¢t Operational
and maintenance installations, quantity of systews per
installaetion, The criteria should be sufficient to establ.sh
a baseline generator for maintenance reguirements,

Examgﬁe:

The deviace wedl be used te obtadn and maintadn adlh
superdoncty duning wartime and for evaluation/tradinding
during peacetime, Two wartime Situalions wene analyzed
to obtadin data applicable v missife tife cycke utilization
and subsequent €ogidtic suppeat caleulations, The
philosophy apptied heredn Ls 4in accerdance with the
President's "1-1/2 War" strnategy desdigned to meet a majon
Communist thrneat Ln edthen Europe cn Asdia and to suppont
oun allies against exteanal aggression,

3.1,2.1 Envdironment

3.1.2,1.1 Forwand Location

The forwand Locaztdlcen L4 conssidened the wonst
case envdirnoament fon the XY System, It £s5 an austene
operation dictated . . ¢ fact that afl nesounces must
eiLthen be acnbifted v supplied by sea and 48 premarily
a wartime siltuation desdigned §or approximately a shont
duration. Work shep space 48 crowded, stored equdipment
may have minimal protecition from the elements, and
operations anre completely exposed Lo weather conditions.
Quantities of AGE ane Limdited zto essentdal requirements
due to airligt allocation nestnictions and operaticnal
space nestrlctdons. Forwarnd Location operaiicns are
nonmally nestricted to onganizational Level tasks,

3.1.2,1,2 Established Bases

Peacetime operation was assumed fon established
CONUS bases and a combination of peacetime and wartime
openations assumed fon established overseas bases.
Evaluation/training opernations were assumed Lo be conducted
at training bases. No undique operational on madntenance
environmental difficulties are anticapated while operating
§rom established bases. Consequently, operaticonal deploy-
ment can be mohre easily predicted,.

Evaluation/trainding are assumed to be assigned to
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primany ainchagt with secondarny atrcragt traanding
accomplished with §€ight simulatons.

3.1,2,1.3 Wartime

A genenat nuclean war was not considened, sinc¥
the nuclean capability of the mafjon nations was considened
a deternent to sucin a Lange scale conglict. Funthen, the
high consumption, 4in the event of a forward defense of NATO,
would quickly deplete the war reserve. In as much as this
use sdcenario would not Lend itself to Life cycle predicitions,
a &imited conflict was considered as the most nepresentative
scenandio fon use 4in thds specification,

3.1,2,2 Utdildization Factohrs

The gollowing factorns are consdidened most nepre-
sentative of the deployment and willf be updated pending
rhecedpt of customen nequinrements. The use and atirdition
nates arne based on survivability studies and the best
estimates available from goveanment and company resounces.
The numben of primany wings utilfized nefens to the primany
carnnden adinchagt. The numben of secondary wings refens 2o
othen carnying A/C assumed to have a paimary asirn-to-ground
mission and will carry the XYZ devdice for defensive pur-
poses onfy. The secondary wing quantity €isted L8 that
number committed to a Limited-war and 48 used to calculate
missile expendditunes as a factor of Life cycle utdidization,
Peacetime f(4ining nrates are anticipated to occun at the nate
0f one per assigned aincnrnaft every othen yearn, The adn-
craft attrition rate includes all causes; air-to-adlr combat,
ghround-to-ain defenses, enemy ground action, airchagt
accidents etc.

Total Wings (Primany)

8
Wings [Secondary) - engaged An Limited wan 3
Wings (Primary) - engaged 4n Limited wanr 2
Numbern of Squadrons pen Wing 3
Adlncraft pen Squadron 24
Length of engagement 12 months
Lige Cycle 10 yeans
Sonties pen Aincraft pen month (wantime) 40

Sonties dunation 1.5 houns
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Quantity use per Sontie Rate 1008

Quantity per Adlrchafi:

9 Al superionity aincragt ¥
v Adn-to-ground mission adincnagt Z
Finang Rate/Sontie:
Al superdonaty adrchagt 0.005
Aln-to-ground mission aircrhagt 0.001
Aincrnagt Attrnition Rate:
Aln superndondlly adlhcrafgt 0.002
Adln-to-ground mission adircragt 0.0025

; Note: Due to the anticipated overnall Low Eevel
0f adr battles, <t was assumed that two cf the
, foun devices canrded by adn Supericoadity f4ightens
» wene used whenevern the enemy was engaged <n fhe
adn, 1t was also assumed that 75 percent 0§ the
devices canrdsed by ain-to-ground mdssdicn adrncrajt
were used whenever the enemy pressed and aerdal
attack, Forn attnitdon punpceses, L& was assumed
that an average of three of the focur devdices
carnded by ain superdlordity fighterns wene censumed
and that an average of one of the devices carrded
by ain-to-ground alrcraft were consumed.

3.1.2.3 Expenditunes

3.17.2,3.1 Limited Wan

Adn-supernioridy alrcnagt

{72} (2) (40) (1.00) (2) (0.005) (12)

691

691 = 69.1 yn./lage cycle

7ife cycle

Adln-to-ground mission aslrcragt

(72) (3) (40} (1.00) (.75 x 2} (0.001) (12) 155

155 = 15,5 yn./lige cycle
Tife cycle




3.1.2.3.2 Attnition (Limdited Wan)

Adr-superdcrdly adrcragl

(72) (2) (40) (1.00) [3) (0.002) [(12) = 414.7
414.7 = 41,5 yn,/€éife cycle
T{fe¢ cycte

Adr-te-groeund missdion ainchagt

(72) (3} (40) (1.00) (1) (0.0025) (12) = 259
259 = 26 yn./ldife cycle
Tife cycle
3,1.2.3.3 Expenditures - Peacetime

(8§ Wangs!) (77 Adncragt pen Wing)

tvery Other Yean

() (72) = 288 .
SIS L

3.1.2.3.4 Total Expended
69.1 + 15,5 + 41,5 + 26 + 288 = 440 pen yeanr

3.1.2.4 Inventony

The average Anventony consddered a production
rate of 2,500 per yean fon foun yeans for a total quantity
og 10,000, The numben expended per year for evaluation/
training was added fo the numben consumed during a Limdted
wan, for the Life cycle to calculate the average numbenr
consumed per year. Comparison of the production rate and
the expenditure nate nesults in a total yearly avenage
Anventorny for the Life cycle equal to: 6080

Considending that 24 percent will be 4in deep
storage, then an avenage of 578 will be assigned to the
primany airchaft wings.,

{6080) (0.76) = 4620.8
4620.8 = 577.6 per wing laverage inventonry)
et
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3.1.3 Support System Elements

This section will define the support system elements
in this specification,

Example:

The elements required to support the XYZ system are:

Support and Test Equipment

Technical Publications

Personnel and Training

Facilities

Supply Support

Transportation, Packaging and Handling
Data File

The elements will be developed in accordance with the
documented support system analysis and in accordance with the
specifications listed for each element in paragraph 3.3,

3.1.4 Government Furnished Property List

This section will depict the GFE to be supplied for
the support system. It will specify the support equipment,
facility, items, training equipment, software, publications,
and type of spares to be supplied by the government,

3.1.5 oOperational Orgenizational Conce
3.17.5.1 Required Maintenance Activities

The maintenance activities performed at each level
establishes the baseline for contractual commitments on
the scope and depth of support products for this support
system, Those maintenance activities described in this
section should be the result of support engineering
anslyses as specified by the buyer.

Time change items or candidates for time change
should also be included., The requirements should also
consider the planning presented in paragraph 3.71.2 since
Support Equipment required for operational tasks f{(organi-
zational level) may also be required for maintenance tasks,
Describe general activities at each level of maintenance
(organizational, intermediate, and depot) including estimated
frequencies, Do not item support system resources since
they will fall out in subsequent sections.
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Example:

Onganizational Levetf: The following scheduled and unscheduled
maintenance activiiies witld be penfonmed on the all-up XY
System. No disassembly or subsequent fault identdification witd
be pengornmed.

Task u s Frequency
1. Ligting {to 100 tbs) X Continuously
2, Lifting & Posditdionang (Lo 100 £bs) X X Pern use
3. Loading/Downtoading (Zo 1000 £bs) X I cycle/use
4, Strnay Vottage Checks X Befone each use
5. Towding/Transporting X X 12 times/day
6. BIT Inteapretation X X 6 t.imes/day
7. Visual Inspectdion X Dadity

Intermediate Level: The following scheduled and unscheduled
mainfenance acfivifies will be pernfonmed.

TASK
FREQUENCY ©DISPOSITION OF

ITEM TASK(S) U s 1000 HRS KEMOVED PART
1. Antenna Fauft isolate to X 30 Return to depot ‘
next Lindentune
Level
2. Transmititen Fault Lsolate to X 50 Return o deypot
next indetune
! Leved
; 3, Assembly A Remove and X 10 Return to depot
neplace
4, Assembly B Remove and X Z Repain at inter-
neplace mediate
5. Assembly C Discand X 1

|
i
i




Depot Level: The following scheduled and unscheduled main-
Lenance activities will be penformed,

TASK
FREQUENCY
PER DISPOSITION OF

ITEM TASK(S) U S 1000 HRS REMOVED PART
1. AssembZy A FauZZ <sofate X T0 Discand
§ nepadn
2, Assembly B Fault isolate X 2 Discand
§ nepadn
N  Assembly XY Fault ‘is0late X 1.7 Discand

§ neplace de-
fective piece
parnt

The depot shall also be capable of pernforming those main-
tenance activities nonmally assigned tc the intenmediate Level,

3.1.5.2 Other Support Requirements

This section will describe any support requirements not
previously specified,

3,2 SUPPORT SYSTEM CHARACTERISTICS
3.2.1 Performance Characteristics

The information presented in the paragraphs of this section
will be qualitative and quantitative Support System Baseline
Criteria in the seme fashion as the equipment system specification
presents design baseline criteria, The interface requirements
must be allocated between the XYZ system and the support system.
Individual support elements and support element plans will be
developed from the information presented in this sectiocn. The
baseline criteria should consider support requirements for a
fully deployed system.

3.2.1.1 General Criteria




3.2.1.1.1 Quantitative Maintainability Requirements

Present the quantitative requirements imposed
contractually or as design goals, These should be only those
requirements applicable to this support system and not those
applicable to a higher tiered system or end item.

Example 1:

The Mean-Time-To-Repair (MTTIR) of the XYZ System at
organizational level shall be equal to or less than 3€ minutes.
95% of all repairs shall not exceed one hour (maximum time to
repair).

Example 2:

The Maintenance Manhour per Utilization Hour (MMH/UH)
rate for the XYZ System for combined organizational, intermediate
and depct level shall be equal to or less than 2.0 when computed
in accordance with applicable formulae of Section 3.2.3 of this
specification.

Example 3:

No preventive maintenance task for the XYZ System shall
exceed 35 minutes in duration at the organizational level.

Example L:

The mean time between maintenance sctions for the XYZ
System shall be equal to or greater than 18.0 hours when computed
in accordance with applicable feormulae of Section 3.2.3 of this
specification,

3.2.2 Functional Characteristics
3.2.2.1 Support and Test Equipment

Identify Support and Test Equipment functional require-
ments and estimated gquantities required for both operations and
raintenance st each level of maintenance. Include peculiar and
standard equipment and present its intended use. Peculiar
equipment may be presented as design criteria which may be used
in preparing requirements data, or when appropriate, the listing
may refer to the actual requirements data. Include software
programs except publications requirements which are to be
identified in Paragraph 3.2.2.1. Recognize that major items of
equipment may be contract end items and wiil require their own
support system. When this exists, identify these requirements
within the appropriate paragraphs of Section 3.5 or when
appropriate consider a seperate support system specification.
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ExamEle:

The table presents operational ground equdipment and

maintenance ground equipment gfunctional nequdirements and

quantities pen squadnron,

These nequirements ane desdign

cnitendia and shall be neglected in the desdign specd-

fications.
P S
E T
C A
u N
L D
1 A LEVEL OF QUANTITY
A R MAINTENANCE PER
R D EQUIPMENT FUNCTION 0 T SQUADROM
X X Suppont device fon X 2
dunctional ztesting and
nemoval 0§ sections/
components
X X Assist Ain thansfending X X 3
between contadirern, madin-
tenance stand, and Launchen
X X Suppont moton dundng X !
installation and nemoval
X Provide adaptation Zo X !
nozzle gor nozzle removal
and installation
X Provdide envircnmental X X 100
protection durnding trhans-
portation and stroage
X Functional ztest and fault X 2
Lsolate to Logistic ne-
placeable items
X Provdide protection fon X X 30
the dome duning ground
handling
X Ligt and position X X 4
containerdized devdice
X Transpont between facdilities X X 4
and gLightline
X Trhansport within maintenance X X 4

and storage faciliidies
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P S

E T

cC A

u N

L 0

1 A LEVEL OF QUANTITY
A R MAINTENANCE PER

R D EQUIPMENT FUNCTION 0 T SQUADRON
X Provide handholds fon ease X

0§ Loading/downfoading

Those functions indicated as both peculiar and standand
requine peculiar adapten to a standard Litem of equirment,

3,2,2,2 Technical Publications

Itemize the type document required at each level of
maintenance by specific title and/or technical order dash
number, Identify specifications where applicable. Present
general scope of content including the extent to which "theory
of operation”" is required to assure compatibility with level
of maintenance requirements and the maintenance engineering »
analysis.

Exameﬂe:

Technical Publications fon the XYI System shall be pre-
pared in accondance with the following:
PER MAINT, LEVEL
TITLE SPEC. 01 0 GENERAL CONTENT :

Inspection and senvice MIL-H-1234 X To cover scheduled/
neguirements fon the unscheduled tasks
XYZ System accomplished at/on

aincrhagt 1AW zhe
logistic support

analysis
Maintenance and MIL-H-5678 X Te coven unschedufed
nepain of the madintenance Zo be done
XYZ Sysitem on the XYZ System LRUs

(WRAs) at "I" Revel TAW
the logistic support

analysis i
Packaging, handling MIL-H-67869 X X X To cover preparation f§onr f
and transportation shipping, storage hre- J
of the XYZ System quinements, safety J

consdidenations thru all
modes of handling/
thansportation
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MAINT,
PER LEVEL,
o TITLE SPEC. 01 0 GENERAL CONTENT
Fault «sovlating & Contrnactur X X To coven use of
nepadh vy XY Standard automatic testen
System modules including s0ftwane

proghrams

3.2.2.3 Personnel and Training

Describe course requirerents in terms c¢f skills and
knowledge to perform tasks previously defined (Section 3.1.5.7)
and where applicable, include training standards consistent
with the quantitative requirements of Section 3.2.1.1. Identity
new perscnnel classifications, if any, which require training
or identify new skills required by erxisting perscnnel classi-
fications. Major items cof training equirment should be
functionally identified. Identify the anticipated manning levels
for cocrganizational/intermediate considering both operstions and
maintenance.

Examg&gi

Pensonned Requdirements

The foltowding marning Levels are nequdired o madnfain
the XYZ System on a pen squadrch basis durnding L££8 useful Life,

PERSONNEL
CLASSIFI- *
CATION TITLE XYyZ SYSTEM TASK 0/SQUADRON
32271 Weapcns Contrnol Electrnondics Antengace 6
Systems Technicdian checkout
46250 Weapons Mechandic Device/Launchen §Light- 10
Line operations and
maintenance
31651 Gudidarice and Con- Device and Support aid 4
trnol Technician Test Equipment Inten-
mediate madntenance
Contrac- Fdield Service Ass4ist usen An XY !
ton Rep- Techndchan System madintenance.
hesen- Conduct 0JT
tative
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"This quantity neflects the nesults of fthe madlntenance
task analysas and does nut necessarndily negflect authondzed
manning Leveds fcr edthen a service undt on an operatding
undt,

Trhadinding Requinremends

Openations and madintenance pensonneld assocdated with the
AYZ System shall be tradined in grade to meet the followdng
crdtenda, ALL traindng . 4 indoctranation shall be consdidered
"new", howeven, no nequirement exists for the cheatdon of new
penscnnel classifdcations.

FERSCONNEL
CLASSIFI-
CATION TRAINING REQUIREMENTS ___TRAINING AIDS
Adlncrew Display Anterpretation
Cockpit familiarndization Cockpit
BIT Openatdion and <nteapretatdon Thai{nen i
Mal gunction neccgnition and '
r corrective action |
| 32271 XYl System trecny cf cpenation y
BIT c¢peratdicn and Antenpnetation
Irntengace c/o prccedune {No undique
Malfunction necognition and thadinding
cornection action hardware)
. Famitiarnization w/loading and
! offloading procedures
f 46250 Operatiorn and madintenarce cf Simulated
: Loading GSE We4ght/C.G.
! Loading and ofgloading proceaurcs Loading
3 Preglight checks and 4nspections Tradinen
Sagety precautdions and budlt In
geatures
31651 XYZ System theory of operaticn
System assembly and disassembly Maiitenance
techndques Training
Fault <solatdon and repadir Device
procedures (2o Leved authonrnized
by LSA)
Testen openction and madintenance (to
Level authonized by LSA)
Contrac- Must be familfiarn with and be trained
ton Rep- An each of the above specdalties
hesden-
tative
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Depot Madintenance:

Depot tradining nequdinements ane £o be established dundng
the augmented support perndod.

3.2.2,4

Define space,
requirements,
for each level of maintensance,

Facilities

utilities, mobility and environmental
Specify these requirements tor operations and
Define activity which will

be perfcrmed including storage for spare and rereir parts end

accommodations required for personnel and equipment,
iters included in definiticn of facilities

All

(Part 11) should

be considered in the development of facilities and site

activation plans.

gxamgtgi

Facilities planning forn XYZ System Operations and
ongardizational Level maintenarce shalf considen the followding

requinements,

(NOTE: This example {8 fon one Location cnly)

FACILITY REQUIREMENTS

! i
LOGISTIC ENVIRONMENT 3
ITEM SPACE . UTILITIES | PROTECTION | MOBILITY _
Pernsonnel: Biltetaing fcrn |Standand Maintain 'See TACAF
Ofgicens/ 13 officens and hogéing at deployment
entdsted 30 enlisited 72°F and 30%
R.H. '

Maintenance 100 5t.2 at A/C powen andALl climatic |N/A
activity each stones porntable extremes pen

btation powen ne- MIL-STD

unobstructed quined 28VDC

440V 30 60Hz

Maintenance Undercoven Powen: 115V [Protect from|See TACAF
equipment ktorage fon 10 B0 60HZ sand, wind, |deployment

ilems of GSE. nain. TempE planning gor

400 4z. 3and erafunre 40" F KYZ System

4000 §2. 110°F
Spare and Re- \Underncovenr Power: 115V |Explosdives: |[N/A
pain pants plorage B1 60Hz per MIL-STD

Expfo¢ive¢:2000»aten: 85 psidNonexplosives

t.3 and 20,0008upply Tempenatung

§t. contnol 65°F

Nonexptogiueb: §0°F

4,000 42 gnd

40,000 4<.
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3.2.2.5 Spere snd Repair Perts

Define prcvisioning/stockage criteria considering
the prime equipment deployment ard level of repair analysis.
This paragrerh shoula be & general description of the factors
to be employed in selecting the quantity and tyre c¢f parts to
] be stocked at each level of maintenance, Specify "K" factors
applied to MTEMA/MTBF predicitions, the protection levels
| required and, where arplicable, the specific models to be used
for provisioning., Fefer tc interface requirecd with Mpa and
level of mainternsnce recuirements specified in Parsgraph 3.1.5.1.
This is nct to be a parts list with gquantities and locations,
but rather the "rules" gcverning these determinetions.

Example:

The selection and positionding of dpane and repadnrn
parnts shall be 4in accondance with the Level 0§ nepair
requdiremrents drecdfied «n Paragraph 3,1,2, the Logistic

Support Analys4s (Appendix A}, and shall use the following
criterda:

CKGANTZATIONAL:

Protection Level: Ttems shatfl be packaged pen
MIL-E-175%5 To Zevel A

Operaticnal Ready Rate: The squadron ready nate, while
] utilizing e XVYZI Sysfem, shall not bte Less than 90%

. NRTS: Provisdonding shall consdiden rhat ihe nckt-
nepanable-This-station rate is predicted ¢ be 25-30%

Demand Rate: The mean-time-between-madintenance-
actions (MTBMAT phcudided by the MEA shalf be the point ¢4
] departune §on spanes deteamaenations. The quariities and mdx
0f parnts shall ve such that a 95% probabildty of a pant beding
availabfe upon derand exdists,

Model: The ABC model 44 necommended fohrh spakres

{ deteamainafions. Suggested devdations to this precess cr

) clhen analytical techniques may be used subject to approval
by the 1LS managenr,

3.2.2.6 Transportetion/Fackaging/Handling

Specify environmental criteria which must be counsidered
for the design cf TPH equipment in suppcrt of the prime equirment
at all levels of mainterance, This criteria should be based on
the depicyment analysis and on the Repajr Level Analysis
wherein esch mode of use is identified. Specify T-P-H
considerations peculiar to the prrime equipment at each level of
meintenance, for each anticipated mode of use, esna between

nodes of use., Include time in storage with the environmental

ALE




criteria,

Examgtc:

The transportation, handling and pachaging §inctaconak
nequirements forn the XYZ System are presented 4n the table.
These nequirements apply o The movement of the XYZ System
between s.ites,

MODE

OF CONTRACTOR
use TO SUPPLY POINT BASE
REQUIREMENTS SUPPLY POINT TO BASE TO DEPOT STORAGE
Transpont Protect system Protect sys- Same as N/A
while beding tem while cofumn 2
thansponted being thans- howeven
by thuck on ported by adrn.adin-L44%
nail Adntigt pack- modula-
ages fo meet ndzed ne-
deployment quinements
cnstenda need not
apply
Packaging System pack- Protect sys- Same as Packaging shall
aging to meet tem while column 2 be sufficdent
requanrements being trans- however  to withstand
of MIL-P-116 ported by ain.adnlift the envdinon-
and electrondc Alnligt pack- modula- mental extremes
component pack- ages to meet ndized ne- of MIL-STD-
aging to meei  deployment quinrements for up fo 5
MIL-E-17555 endtenda need not yeansd
Level A apply
Handlfing Provide capa- Protect sys- Same as N/A
belity of tem while column 2
Loading/un- being trans- howeven
Loading Xyl ported by ainligt
System with ain, Ainligt modula-
standand fonk- packages to ndized ne-
Ligt., Majon meet deploy- quirements
assemblies ment chadtenda need nod
shatl atlow apply.
fon ease of Packaged
hand€ing by components
2 men shall not
exceed 35
Lbs/package
and hand-

Ad7
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3,2.2.7 Datae File (Collecticr Reporting, fnelysis,

Lefine the rield data requirepents for trhe total
progrem and hew tre irfarmeaticn is tc be cbrteirca end
utilired. Suggest a matrix which contains the tcollowing by
rrogran phase: (should include customer anca conilractors

\

fcrres ).
Type form - title and teorrm number if available
Data tc be reccracd - if r¢ form avulletle
Who reccrds
Action by whon

Lata Repcesitcry

Purjoese c¢f datsa

The iutent 1s tc specify a oata systerm which will
provide operaticnel and maintenunce histcry or trhe equipment
which car te used for support system verificeticrn, prcduct/
lecgistics imprcvenent und provicde a cre’i .- ‘egta buve for
future cesigns and life cycle cost preci- ti:. sirnulaticn,

Example:

The reliability and macntenance data regudrements
gor the XYZ System shafl be 4n accordance wath the matrix
presented tefcew., These data shall te ceilected cn a cenmwon
geam, desdigned fecn electrcnae data processdng, and shatd
be compatilble waeth the standand weak unit codes and
MIL-M-38766.

The data coldlectaon, anofysds, and repchiing pre-
cedune snall be clesed Loop rcquindng perdodic assessment
feh justlficaticn ¢f change nequests.




PATA ITEM Clandigicatauvn DEV. PRCD. COPER.
Equapment Tdentd- Tatle, Pant Number and X X X
gecation: Seadad Numben
Tame on Equap- Time 4n hours, days, X X X
ment: cycles whacheven L6
appiacable
Date of Acteon: Date gaclunre cn madin- X X X
tenance cctdlon ceocurned
Affected Compenent Refens The LLem rnemcved X X X
Pant Ne., Sendal and/vn repadred
Ne., and Name:
Marugfactured by: Sed g explanatory X X X
Time on Component: Spedd vut accumutated X X X
time «n hours, days c¢a
cycles - whdich - even
applics
Identigication by Te adentify a raridculax X
Cincudit Loacison: Locaticn L{n The event
component;/pieces parl L4
used 4n several places
Descrdiption and/ch Thdis essentially "Hew hal” X X X
Symptom ¢4 Fatlure faltune codes may be used
Description cf In the event the actacwn X X X
Legastic Action: taken Zo the equipment 4
ned due £c a faklurce (4.e.
maintadinab ity demensina-
teon), briefly describe
Fault Location Recond and entern the time X X
Time: to 4dentifu the preblen
Faukt Conrrecticn That element c¢f§ t4dne X X
Tame: during whackh a gadlune
44 ccrnected by: Repadn-
g An place; removing
and neplacing with a £ike
Ltem; on kemovding, mepadt-
wng and reanstalling
Macntenance Dcown The duratdlon c§ time 4n X X

Time:

which the primaty effont
44 hatted due tc madnien-

ance - «nctudang wadaidig
gon pants crn o onstructoons
Ad9
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DATA ITEM CLARIFICATION DEV, PROD. OPER, g
Reason gon Down Expladin X X
Time:
Sevendity of Failurne Categorize as gollows: X X X
Catastncphic Arny f{ailure which could
result in death on infundies
on prevent performance
cf the missdion
Critical Any failune which wifl
degrade the system beyond
acceptatle Limits and
could create a safety
hazanrd .
Majon Any gailune which will
degnade the system but
which can be ccunteracted
or controlled adequately
ard scfely
Minon- ALL vithens
Categrodizaticr cf Primarny, seccendary due tco X X X
Foillure: primany handling, envinor-
mental, etc., Use "How Mal"
code
Action Suggesited Self explanatony X X
2o Avoid Repetition
0§ the Problem:
Pants Replaced: Itemization of pants X X X
replaced
Test Equipment Name and/onr description X X
and Tookls Utildized:
Persorrnel Utilized: The actual numben and X .
sRLLE Revel ¢f people
nequined 2o affect the
nepain on Logistic action
Adequacy ¢f Repain This can be coded tc pnro- X X

or Logistic In-
structions/Pro-
cedunres:

vide an insight as Zo
availability and adequacy
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3.2.3 BSupport System Analysis_

Describe how support system performance will be
evaluated, This paragraph will generally be related to the ?
maintainability or support parameters which are contractually
required or which must be formally demonstreted, In addition,
system analysis models will be specified in this section,

Example 1:

Mean-Time-To-Repair (MTTR) shall be deteamined §rom
the gollowing equation:

MTTR = IAm>®
[ 4 ZXm

whene:

* T = Madintenance Tdime
Am = Madintenance nate and 448 equal to:

(Pr) (MF)

MTBFS

PF = Probability of item failune assuming a system
primany failune

MF = Madintenance factor (predicted maintenance actions
per padimanry faillure)

MTBFS =  Syslem Mean-Time-Between-Failune

Example 2: {

Mainztenance-man-houns pen cperational houn (MMH/OH)
shali te deteamined g§rom the {olLowing equation:

. MMH/OH = YMMHct + MMHpt
OH

.
: whene:

MMch = Total maintenance-man-hours expended pen month
§on connective maintenance

MMH . = Total maintenance-man-houns expended per month
P g§or preveniive maintenance

| OH = Total operating houns per month
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Examgte'gi

Support system cost estimating relationship to be
used shatl be defined as suppori costs incunncd pen equdip-
men opceraiing hour and shall be deteamined gnem the fclLowding
equatdion:

COST/OH = Cté
o

whenre:

CtA = Total cosis expended fon support durang
the pendiod cf intenest and wilf at Least
include:

Spanes

Trainding

Technical Publications
Trarsportation
Facilities

Maintenance Labon

AGE

OH = Equipment openating houns durning pendicd of intenest

]

Example 43

Mean Time Between Maintenance Actions (MTBMA] gon the
System shall be determined from the gellowdng equaticn:

MTBMA = 1
NAAR

whene:

MAAR = Madintenance actior arrival rate fon scheduled
cnd unscheduled madntenance

3.3 Desipn ané Coenstruction

This paragraph shall specify minimum system design and
construction standards which have general arplicebility to
systew equipment ard are applicable tc majcr classes of equip-
ment or are applicable to particular design standards. These
requircments shall be specified by incorporation of the estatlisted ‘
militaery stendards ard specificaticns. Fequirements whicl adé to, l
tut do net ronilict with requirements specified herein, may be !
included in individual ccnfiguratior item speciricetions. In
eddition,this paragraph shell specify criteria for the selection
and imposition of specificetions and sterndards.

A52




it e

A4

3.4 Documentation

This paragraph shall specify the plan for support system
documentation such as specifications, drawings, test plans
and procedures and support Engineering Analysis.

ERRE S s Y

3.5 1Integrated Logistics

This section will specify any special logistics requirements
for the support system. Examples of equipment requiring further :
definition of logistics requirements include major automatic
test equipment, a set of maintenance trainers, or an operational
flight trainer. The program manager must decide whether to specify
the support requirements in this specification or go to a separate
document. This section will be structured as follows with infor-
mation similar to that specified for the prime system in paragraph
3.2,

3.5.1 Performance Characteristics
3.5.2 Physical Characteristics
3.5.2,1 Support Equipment

3.5.2.2 Supply

3.5.2.3 Facilities and Facility Equipment including Site
Activation

3.5.2.4 Personnel and Training
3.5.2.5 Techanical Publications
3.6 Precedence

This paragraph shall either specify the order of precedence
of requirements or assign weights to indicate the relative
importance of characteristics and other requirements., It shall

also establish the order of precedence of this specification '
relative to referenced documents, ’

h,0 Quality Assurance Provisions :
Specify those test demonstration/validation requirements for
the support system necessary to assure to some degree of confidence
that the primary system can be logistically supported within all the
constraints of environment, economy, etc, Support system V/D/V
requirements should be listed as applicable, for:
a, Maintainebility Demonstration
b. Manuals Validation/Verification
¢, Support and Test Equipment Evaluation

d, Transportation/Handling Demonstration
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e. Personnel and Training Evaluation

f. Verification of Supply Support Provisions

Example:

The support system requirements specified in Section 3
of this specification, shall be evaluated as follows:

Maintainability:

The XYZ System maintainability predictions and the general
maintenance features of the system shall be evaluated by
subjecting the system to a maintainability test. This test
shall be designed, conducted and the results evaluated in
accordance with MIL-STD-L4T1.

Techndical Publications:

Technical publications pnrepared fon the XYZ System shall
be validated concurnently with the preparation of the publications
and shatll be venified prion to deliveny utilizing production
equipment per the intent of MIL-Q-9858A,

These nequirements also apply to data and publications pro-
vided by suppliens.

Ground Support Equipment:

Ground support equipment planning shall include tests
wherein the capability and nepeatability of the support equip-
ment 48 demonsitrated either in a simulated or actual environment,
These tests shall be in addition to those nequined for qualification
and MIL-Q-9858A.

Pensonnel and Tnaining Evaluation:

The completeness of the personnel requinements and adequacy
04 the training nequinements, specified in Paragraph 3.3 shatl
be evaluated. This evaluation may be a separate program on
may be integrated with the above support system validation tests.

5.0 PREPARATION FOR DELIVERY

Define any unique requirements pertinent to the delivery
of the specified support system., Note that the transportation/
handling/packaging requirements specified in Paragraph 3.8
pertain to the prime equipment. Examples of items to be
included would be:
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a. Delivery of GSE
b. Delivery of Publications
¢. Delivery of Spares/Repair Parts

d. Trainihg Equipment

Example:

The following information shall be considered as packaging
design crctenia peculian to the noted item of support. Specific !
instructions forn delivery will be as negotiated in the contract.

Test Equipment:

Equipment utilized forn testing of electronic systems, sub-
dystems and components shalf be packaged for delivery and stonrage
world wide. Considenation shatl be given to modularization of
equipment to ease meeting the napid deployment nequinements
specified 4in the system operations nequinement., Basic packaging
of efectronic equipment shall meet MIL-E-17555 and MIL-P-116,

Equipment utilized for handling/suppont shall be packaged
§orn deliveny and storage wornld wide pen MIL-P-116,

"Spare and Repainr Parts

Meet the nequinements of Paragraph 3.2.2.6.

Technical Publications

Delivery of reproducible copy shall be as sepcified 4in
the contract.

Thaining Equipment

This equipment shall be packaged for delivery and use within
CONUS only. XYI System trnainens wiich simulate the basdic system
shall be packaged 4in accondance with Paragraph 3.2.2.6 nequine-
ments., Othen training equipment shall be packaged by standanrd
commencial practice,

6.0 NOTES

This paragraph is not binding and should be used for
remarks pertinent to either the prime equipment or the support
system. This can be background information and/or technical
clarification,

A55




Note: Contract data requirements (CDRL) are not a part
of this specification. This document is to specify criteria
which defines a support system baseline. CDRL items (for
support planning) will use this document as their point of
departure,

Examgle:

1) Reparability decisions [(nepairn orn discard-at-failunre)
will be based upon an economic analysis.

2) The XYZ System may be a tri-senvice procurement - - -
thenefore, the support system shoufd neflect this probability.

3) Test and handling equipment, designed to meet the
gfunctional nequirements of Paragraph 3.1.5.1 will nreflect
utilization of equipment presently in the inventony.

7.0 APPENDIX

This paragraph/section should be used for the inclusion of
analyses/requirements, such as MFA, which are either-lengthy
and/or technical and which are primarily information Justifying
or detailing the support system requirements.

Example:

The table presents the initial maintainability apportion-
ment and prediction forn the XYI System., The detail analysis
may be found in report no, XY1-21671,

(U) Apportionment and Predicition Summary

M(10-6) T T

UNIT PE MTBF MF  MTBMA T M NN M

Seeken Assembly 0.471] 255 2.5 100 9,840 1.5 14,760 2

Seeken Assembly 0.02 6,000 4 1,500 666 1.4 932 2
Structure

ELectronics 0.082 1,460 2.5 584 1,720 1.7 2,924 2
Package

Umbilical/ 0.043 2,790 2.5 1,116 8§90 2.5 2,225 2
Harness

Control Sen- 0.051 2,350 2.5 940 1,060 1.4 1,484 2

son Assembly
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' ‘,0-6’ T =1
; UNIT PF MTBF MF  MTBMA M T M N NT :
i Guidance Sec- 0.01 12,000 4 3,000 333 1.8 599 2 ;
2tion Structune
Battery 0.017 7,050 2.5 2,820 354 1,5 531
F Warhead/SAF 0.017 7,050 2.5 2,820 354 1,3 460 2 |
; Moton 0.017 7,050 2.5 2,820 354 3,2 1,132 2
®  Main Section 0.045 2,660 4 665 1,500 1.3 1,950 2
Structure 4
' HAS 0,085 1,410 2.5 564 1,760 1.9 3,344 2
Fuzes 0.031 3,880 2.5 1,552 645 1.8 1,161 2
At Section 0.01 12,000 4 3,000 333 0.8 266 2
Structune —_—
Total 1.00 120 19,809 31,768 63,500
\
MTBMA = MTBF
MTBF = MTBF, = 120
HF S L
T P
MTTR = Zxm' = 31,768 = 1.6 F
z::m »
i Am o« (Pg) (M)
\ | MTBF
MMH/UH = EINTAM- N
I = T - 63,500 _0.02 - 0.14
A
1
AS7




APPENDIX B
GLOSSARY OF TERMS

This section defines words and phrases of broad application

as they are used in this Integrated Logistic Support Planning

Guide. Other general terms used are defined in DOD publica- g
f tions or standard dictionaries. More specialized terms will
E be defined where they are used in the guide.

Acquisition - The process consisting of planning, designing,

producing, and distributing a weapon system/equipment. Ac-

quisition in this sense includes the conceptual, validation,

full scale development, production, and deployment/operational

phases of the weapon systems/equipment project. For those

weapon systems/equipments not being procured by a project
manager, it encompasses the entire process from inception of

the requirement through the operational phase.

; Availability - A measure of the degree to which an item is

in the operable and committable state at the start of the
mission, when the mission is called for at an unknown (random) ]
‘ i3
|

point in time.

. Advanced Development - The advance development period is

the period in which the major program characteristics (techni-
cal, logistic cost and schedule), through extensive analysis

and hardware developments are validated, primarily by the

;
!
!
i

contractor(s) who will do the full scale development. The
validation includes commitments that contractors are willing

to make (i.e., contracts they will sign on these major program

characteristics).




Base Line. A configuration identification document or a

set of such documents formally designated and fixed at a specific
time during a CI's life cycle. Base lines, plus approval

changes from those base lines, constitute the current configu-
ration identification.

Conceptual Effort. The Conceptual Effort is the initial

activity in the weapon system life cycle. During this effort,
the broad technical, logistic, military, and economic bases
for an acquisition program are established through comprehensive
system studies and experimental hardware development and
evaluation.

Capability. A measure of the ability of an item to achieve
mission objectives given the conditions during the mission.

Configuration Control. The systematic evaluation, coordi-

nation, approval or disapproval, and implementation of all
approved changes in the configuration of a CI after formal
establishment of its configuration identification.

Configuration Management. A discipline applying techni-

cal and administrative direction and surveillance to (1)

identify and document the functional and physical characteristics
of a configuration item, (2) control changes to those
characteristics, and (3) record and report change processing

and implementation status.

Cost Analysis. A systematic procedure for estimating the

aggregate cost of a system/equipment, and for comparing the
costs of alternative systems in order to determine the relative

economy and effectiveness of the alternatives.
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Cost Effectiveness. A comparative evaluation derived from

analyses of alternatives (actions, methods, approaches, equip-
ment, weapon systems, support systems, force combinations, etc.)
in terms of the interrelated influences of cost and effective-
ness in accomplishing a specific mission.

Cost Effectiveness Analysis. A method, for examining

alternative means of accomplishing desired military missions
for the purpose of selecting weapons and forces which will
provide the greatest military effectiveness for the cost.

Deployment/Operational Phase. The Deployment/Operational

(use) Phase in the life cycle is the period during which the
operating forces use the weapon system/equipment. This phase
begins with initial deliveries to the operating forces and
extends until the item is retired from the operating inventory.

Effectiveness. The probability that the material will

- operate successfully when required.

Environmental Operating Conditions. Those factors of

enyironment which singly, or in combination have a significant
effect upon military operations, and must, therefore, be
considered in the design and testing of systems and equipments.
Facilities. Real property, including all buildings and
land and permanent improvements thereto, including access roads
and railroad spuars, security fencing, utility lines, dedicated

spaces, piers required for operation and support of a system

or equipment.
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Feasibility Study. A study to determine whether a plan is

capable of being accomplished successfully.

Force Structure Costing. The determination of the resource

implications (manpower, material, support, training) of a
given force structure in dollar terms.

Full Scale Development Phase. The Full Scale Develop-

ment Phase is the phase during which the weapon system, in-
cluding all of the items necessary for its logistic and
operational support (training equipment, support equipment,
handbooks for operation and maintenance, etc.) is designed,
fabricated and tested. The intended output is a hardware model,
a defined logistic support system, and the documentation needed
to produce for inventory use.

Functional Analysis. An approach to the solution of a

problem, in which the problem is broken down into its component
functions, such as intelligence, firepower, or mobility. Each
relevant function is then further analyzed and broken down into
smaller functional components until a level of molecularity
suitable for solution of the problem is attained.

Integrated Logistic Support. Integrated logistic support

is a composite of all the support considerations necessary to
assure the effective and economical support of a system for its
life cycle. It is an integral part of all other aspects of
system acquisition and operation. Integrated logistic support

is characterized by harmony and coherence
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among all the logistic elements. The principal elements of

integrated logistic support related to the overall system life
cycle include:

1l The Maintenance Plan 6. PFacilities

2. Support and Test Equipment 7. Personnel and Training
3. Supply Support 8. Logistic Support Resource
4. Transportation and Funds

Handling 9. Logistic Support Manage-
5. Technical Data ment Information

Intermediate Maintenance. That maintenance which is the

responsibility of and performed by designated maintenance acti-
vities for direct support of using organizations. 1Its phases
normally consist of calibration, repair or replacement of damaged
or unserviceable parts, components or assemblies; the emergency
manufacture of non-available parts; and providing technical assis-
tance to using organizations. It normally is accomplished in
fixed or mobile shops, tenders, or shore based repair facilities.

Linear Programming. A technique for solving certain kinds of

problems involving many variables where a best value or set of
values is to be found. This technique is not to be confused with
computer programming, although problems using the technique may be
programmed on a computer. It is a mathematical method used to de-
termine the best use of limited resources to achieve a desired re-
sult when the limitations on the resources are expressed by simul-
taneous linear relations (x=a+by). Linear programming is applicable
to problems involving resource allocations and scheduling.

Level of Repair Analysis. A term assigned to a technique

which establishes (1) whether an item should be repaired; (2) at
what maintenance level, i.e., organizational, intermediate, or

depot; or (3) if the item should be discarded.
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Life Cycle Costing. Life Cycle Costing (LCC) is an acqui-

sition or procurement technique which considers operating,
maintenance, and other costs of ownership as well as acquisition
price in the award of contracts for hardware and related support.
Logistics. The science of planning and carrying out the
movement and maintenance of forces. In its most comprehensive
sense, those aspects of military operations which deal with:
a. design and development, acquisition, storage, movement, dis-
tribution, maintenance, evacuation, and disposition of materials;
|
b. movement, evacuation, and hospitalization of personnel; c.
acquisition or construction, maintenance, operation, and dis-
position of facilities; and d. acquisition or furnishing of

services.

Logistic Planning. Logistic planning is the determining of

the logistic posture to be established for support of a weapon/
support system program based upon prescribed mission objectives
to be achieved.

Logistic Resources. The support personnel and material re-

quired by an item to ensure its mission performance. It includes
such things as tools, test equipment, repair parts, facilities,
technical manuals, and administrative supply procedures necessary
to assure the availability of these resources when needed.

Logistic Support Analysis - A process by which the logistic

support necessary for a new system/equipment is identified. It
includes the determination and establishment of logistic support
design constraints, consideration of those constraints in the

design of the "hardware" portion of the system, and analysis of
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design to validate the logistic support feasibility of the

design, and to identify and document the logistic support
resources which must be provided, as a part of the system/
equipment, to the operating forces. Analytical techniques

used to determine limited aspects of logistic support require-
ments are a part of the overall LSA process. (An example would
be Operational Sequential Diagramming used to determine operator
tasks, task times, and skills.)

Logistic Support Elements. Constitutent parts of a support

system. The principal elements are the maintenance plan,
support and test equipment, facilities, training, technical
data, personnel, supply support, transpgrtation and handling
equipment, and logistic support resource funds.

Logistic Support Resource Funds. The money required for

the identification, acquisition, and management of logistic
resources.

Logistic Support Management Information. Information used

for the analysis and reporting of actions taken or required to
be taken in developing or executing logistic support plans.

Maintenance Concept. A description of the maintenance tasks

required in support of a given system or equipment and the desig-
nation of the maintenance level for performing each task. The

maintenance concept will be incorporated into the maintenance

plan.

’

Maintenance Plan. A description of the requirements and

tasks to be accomplished for achieving, restoring, or maintaining
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the operational capability of a system, equipment, or fa-
cility. The maintenance plan is normally one of the parts
of the Integrated Logistic Support Plan.

Maintenance Engineering. The application of techniques,

engineering skills and effort, organized to insure that the
design and development of weapon systems and equipment provide
adequately for their effective and economical maintenance.

Major Weapons System. One of a limited number of systems

or subsystems which, for reasons of military urgency, criti-
cality, or resource requirements, is determined by DOD as
being vital to the national interest.

Mean-Maintenance-Time. The total preventive and corrective

maintenance time divided by the total number of preventive and
corrective maintenance actions during a specified period of
time.

Mean-Time-Between-Failures. The mean operating time be-

tween failures during which time the item performs as specified.

Mean Time Between Maintenance. Total usage this time period

is divided by the sum of all maintenance actions on the item.

Military Operational Requirements. The formal expression )

of a military need, response to which results in development
or acquisition of items, equipments, or system.

Monte Carlo Method. Any procedure that involves statistical

sampling techniques from a distribution of possible outcomes in
obtaining a probablistic approximation to the solution of a
mathematical or physical problem. A simulation uses this method
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when there are sequences of statistical events that prevent

one from obtaining precise mathematical answers. In such cases
individual runs are often replicated to determine the range of
possible outcomes.

Operational Phase. The period in the system life cycle

which starts with the delivery of the first inventory unit or
- installation to the unit command and terminates with disposition
of the system from the inventory.

Operational Readiness. The capability of a unit, ship,

weapon system, or equipment to perform the missions or functions
for which it is organized or designed. May be used in a general
sense or to express a level or degree of readiness.

Operational Test and Evaluation. The term denotes any pro-

gram or project designed to obtain, verify, and provide data
for conclusions about the suitability of operational systems,
sub-systems, equipment, concepts, tactics, techniques, and pro-
cedures. The term test denotes the conduct of physical activity
in pursuit of prescribed data objectives. The term evaluation
denotes a review and analysis of quantitative or qualitative
data produced by current test projects or programs, by previous
testing, or by data provided from other sources, i.e., opera-
tional, research and development, supporting activities or from
combinations of any of the foregoing.

Operationally Ready. Available and in condition for serving

the functions for which designed,.
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Parametric Analysis. A parametric analysis assumes a range

of values for each parameter which will bracket the expected
values of that parameter, and a solution to the problem is ob-
tained for each set of assumed parameter values.

Personnel. Personnel in the numbers and with the necessary
skills required to operate and support a system or equipment in
its operational environment.

Production Phase. The Production Phase begins at the end

of the full scale development phase with the establishment of
the product baseline (or in the case of ships, after the vali-
dation phase). Although some production may commence betore,
and some minor development may continue after, the establishment
of the product baseline will make the beginning of the produc-
tion phase.

Program Manager. An individual charged with the responsi-

bility for design development and acquisition of the system/
equipment and for the design, development, and acquisition of
the integrated logistic support.

Request for Proposal. The solicited contract between the

Government and the contractor on a contemplated procurement.

It is the medium by which a contractor is introduced to the job
desired by conveying a complete understanding of the work to be
performed and to determine the capability and price of the con-
tractor's efforts. RFPs contain language, terms, and conditions

necessary to obtain information from prospective bidders.
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Supply Support. All functions and management actions
necessary for determining requirements for acquisition, cata-
loging, packaging, preservation, receipt, storage, transfer,
issue, and disposal of spares, repair parts, bulk materials,
consumables, clothing, food, and fuel.

Support and Test Equipment. All equipment, mobile or

fixed, required to support the operation and maintenance of a
population of systems/equipments or facilities at all levels
¢ and all locations at which a requirement is planned.

Support Engineering. As used herein applies to the appli-

cation of engineering and technical skills for the purpose of
defining and developing the Support System.

Support Engineering Analysis. A body of analytical processes ]

and techniques used to assess the result of a given design

approach on the logistic support system; the impact of logistic

support practices on a spécific design approach; and to determine
the resources needed to support the end item.

Stochastic Process. The statistical concept underlying the

prediction of the condition of an element of a larger group when
, the probable average condition of the larger group is known.

For example, assume that an armored division, under certain

circumstances, has on the average a certain number of tanks

deadlined for unscheduled maintenance. The probability that

t any given tank under the same circumstances, will be deadlined
for unscheduled maintenance on a specific day is described by
a stochastic process.
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Systems Engineering. The application of scientific and

engineering efforts to (a) transform an operational need into

a description of system performance parameters and a system
configuration through the use of an iterative process of defi-
nition, synthesis, analysis, design, test, and evaluation:.

(b) integrate related technical parameters and assure compati-
bility of all physical, functional, and program interfaces in

a manner which optimized the total system definition and design;
(c) integrate reliability, maintainability, safety, human and
other such factors into the total engineering effort.

Technical Data. Encompasses all types of specifications,

standards, engineering drawings, instructions, reports, manuals,
tabular data, and test results used in the development, produc-
tion, testing, use, maintenance, and disposal of military items,
equipments and systems.

Training. The processes, procedures and equipment used to
train personnel in the operation and support of a system or
equipment.

Transportation and Handling. The procedures, equipment,

and facilities used for the packaging, movement, transfer, and

handling of systems/equipments.
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