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CHAPTER I

INTRODUCTION

It is the policy of the Department of Defense to include

adequate and timely logistic support planning in all phases

of the acquisition of Defense systems/equipments. yThis Inte-

grated Logistic Support Implementation Guide for DOD Systems

and Equipments is designed to assist program managers in govern-P
ment and industry in the implementation of that policy contained

in DOD Directive 4100.35.

The principal test of effectiveness of a defense system or

item of equipment is its cap4bility and availability to perform

a specified military requireoent. Availability of a system or

equipment is directly relatei to the reliability and maintain-

ability and the effectiveness of its support system in the

operational environment. A highly important consideration is

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

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,

test and evaluation, production, deployment and operations.

Vin discussion of the application of the ILS concept to

various types of acquisition, description of ILS techniques

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

4%nagers involved in the detailed planning and management

of logistic support, and at the same time to be a valuable

reference source for the non-specialist who needs assistance

on specific problems with respect to logistic support and

its interfaces.k\

Of interest to 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.



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. In 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. In 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 abnosphere 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.
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9. The techniques for the application, testing and

demonstration of ILS planning 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

requirement.

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-

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 proce.; 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 quantitative 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, quantitative analytical techniques (e.g.,

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/output

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 requirerrents
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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-i 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
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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. ILS 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 acquisition. FIGURE 111-2 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-

tion. ILS 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 sufficient 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 interfaces 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 activitics 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

1. The objectives of ILS planning include the reduction

of support requirements and remaining support costs to a level

consistent with operational readiness requirements. This ob-

jective 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-l.

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 apply in their solution. Current

support capability is defined 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
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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.
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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.
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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. In 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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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.

1. 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

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 wQrk 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-I 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

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 imposed

on the support system." Although this posture requirement is

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

achievement does not require accomplishment of the task oriented
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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 techniques

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
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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. In 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 verification 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 inasmuch as all elements of logistic

support must be considered in a major modification program.
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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 assess-

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. Inherent 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 selecting 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 Techniques

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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9 Logistic Support Models (including mathematical

models, simulation models, etc.)

v 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 quite 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 sampling, dynamic programming, linear programming, qjeue-

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.
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b. Evaluate alternative support policies (e.g.,

repair versus discard-at-failure, built-in test versus external

support equipment, 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 Figure 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.

c. 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

the 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.
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The cost categories established should be compatible with

the work breakdown structure requirements (refer to MIL-STD-

881) 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-6) 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 figure 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. = CA

T +i7t where:

(t=l)

P.V. = present value

t = time period (years)
C
CAL = 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-

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-

niques 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,
1

internally by standard CERS or 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-l, 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-

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

action loop and generally covers the areas illustrated in

Figure VII-7.

Referring to Figure VII-7, Step 3 represents one aspect

of Logistic Support Analysis, i.e., the Maintenance Engineering

Analysis (MEA) data formatting as currently required for many

programs. Service documents describing the MEA are noted below:

a. AMCP 700-4, NAVMAT P4000-I, 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.

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

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

ment of the Army.

d. AR-30, "Integrated Logistic Support Program re-

quirements for Aeronautical Systems and Equipment, Department

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 of 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. In

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 Logically?

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 quantitative 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 11.

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

system or equipment, when used under stated conditions in an

idea supported environment (e.g., available 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
Ai =_ where:

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 106 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 equipmqnt, when used under stated conditions in an

ideal support environment (e.q., 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 +

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
I/MTBMs + I/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).

S= mean maintenance time or:

= (Mct) (l/MTBMu) + (M-t) (1/MTBMs)
(I/MTBMu) + (I/MTBMs)

Mct is the mean active unscheduled (corrective) maintenance

time and M- 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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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 = Rn + 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 (t2) 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 (t ).

- XT
Rm =e and:

~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

Mo operational maintainability or the probability that, when

a failure occurs, it will be repaired in a time not ex-

ceeding the allowable downtime (t 2).

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:

(i) 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.
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(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. If the system is utilized

beyond what was origini.lly 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 = MTBM
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= Mpti

N
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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-l
NEED FOR ILS QUANTITATIVE METHODS
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CHAPTER VIII

RELATED DISCIPLINES

A. ILS 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

process:

1. 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. ILS considerations (e.g., preliminary Logistic Support

Analysis) provide an important input in the accomplishment of

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 testing as well as operational use.

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. ILS activities cover all program phases and the inter-

faces are many and varied. Specific areas of involvement are

depicted in Figure VIII-l and discussed further in Table VIII-I.

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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r 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 during 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 equipment 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 and if the

support system will in fact satisfy the maintenance require-

ments.
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(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:
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(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-

quirements 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. below.

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:
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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.

Ready Time that the system is not operating but is
Time:

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. In 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. Subsequent 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 1 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.

c. Test samples. Selection should be based on the vari-

ances of the tasks to be represented, on equipment complexity

and on the probability of expected error. It is desirable to

select a sample size large enough to be representative and

small enough to be compatible with total programs-cost and

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

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 quantities 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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fTIP

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-I.

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 j
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



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 planned

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 be 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-l, 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 clarif

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 cime 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.

X-2



This matrix is provided only as illustrative example

of things the program manager must consider during development

of his system/equipment. 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 EVENTS1

(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
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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 philosophies

is accomplished as the program is continued and precise details

on maintenance actions and capabilities are determined through

the application of analyses 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 required 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-li) 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 aot.ion 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 required.

(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.
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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
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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

*(SSl0) 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.

(SS-ll) 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. X-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.

(SS-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

(SS-21) VALIDATE/UPDATE PROVISIONING PLAN

(a) Assure provisioning plan is updated to reflect changes

resulting from test finding.
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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 requiremeits, 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) Initiate 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.
X-13



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 breakdown, 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.

(TD-16) PROCURE FORMAL TECHNICAL DATA

(a) Initiate 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.
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(b) Assure tech data demonstrations during user service I
testing accomplish the following:

1. 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 follow-on 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 military 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

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-IlA) 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. Identify 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

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 quantity 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 3upport equipment

4. Adequacy of other support elements.

PRODUCTION

(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 PLAK

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 schedule. 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.
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(F-5) DEVELOP FUNDING SCHEDULE REQUIREMENTS

(a) Develop an estimate of each logistics elements

budget requirements 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) Identify 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

development.
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(F-9) ALLOCATE FUNDS FOR DEVELOPMENT PHASE

Assure allocation of funds to government and contractors

for full scale development.

FULL SCALE DEVELOPMENT

(F-10) REVISE PLAN BASED ON DEVELOPMENT CONTRACT

Assure changes in funding requirements are immediately

incorporated into the financial plan.

(F-12A) 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 identification 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.

PRODUCTIO14

(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).
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(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) Identify other data sources.

(MD-8) EVALUATE DATA COLLECTION AND ANALYSIS PROPOSALS

Evaluate and rate contractors proposals for adequacy,

currenty , simplicity and validity.

(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, st6rage, retrieval,

and the data manager's broad responsibilities.

(MD-llA) 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.
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(MD-lIB - 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 hardware and

support deficiencies and records trade-offs and clange 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 I

PRIOR TO ENTRY INTO FULL SCALE DEVELOPMENT

SECTION II

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 is 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 is issued as a DOD document.
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Format of the Sample Specifications

The sample outlines a typical logistic support systen

segment specification in two formats which illustrate the
scope and depth of the contents at two selected milestones
in the acquisition process. The support 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 items,
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 it 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 Lojistic Support System Segment Specification

The support system specification is used as the primary
source document for the identification of quantitative and
qualitative support requirements for an operational item of
equipment. It 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,
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.

Upon entry into full scale development, Section I defines
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
seller establishes the support system specification Section I
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 a,
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 II 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.

"Exampte":

ThiA zpeciL~Lcation e.6tabLizhe46 the 6uppotLt tqLuiemlentz
6o4? the XYZ Sy4 tern. Suppo'tt 'equitementZ Zzted hveiLn te~de.4
-to quantitative and quaZ&tative &te'ua .to be uze~d to devet~op
the 6otowLng etement.6 o6 zAppotrt:

1. Suppo,%~t and Te~t Equpment
2. Technicat PubLica-tionz
3. PexzonneZ and T.'aning
4. Facititie6
5. Spae and Repai&'t Pa~'.t
6. T,%anzpo.tatiLon, Packzagi~ng, and HandZ-Lng
7. Data Fite (CoZtecton, Repo~ting and Anaty~zi)

1.1 PURPOSE

Th-&6 Suppo'tt Syztemt Speci~cation wa4 p,'tepaLed a4 a
conttLot document to p Lov4de a centtaZ zoutce 6ot the
4peci~cation od togitic zuppo'Lt 4equiterent4. It i4 to
be u6e~d a6 the techni~cat ba~eL'.ne document 6oA' the devetop-
ment and -imptenentat4.on od Integ'ated Logi~tic SLuppo,%zt.

Thi4 4peci..cati4on e 6abti&ke6 -the . 'equiUtemen-t 6 o't the
,6uppo~Lt 4y~tem 4e'tvice.6, p'toduct,6, and equipment nece,6,a~y
-to zuppot't the XYZ Syztem du,-tng itzf p.ojected Zide cqcZe.

1 .2 USE

The phtepa~'ati.on and dee-cve~y v6 each o6 the diLzctrete
etement,6 od zuppo,'ut identidied hetei~n zhaf-. be te.ponzive to
the 4'equitementz od thA document 6o4 detaiZed ptanniZng and
impZementaticon. Changez hhatZ be cootd.-Cnated thtough the
JLS p4og'am mana9'Yt.

2.0 Applicable Documents

Itemize those documents and specifications which affect
the establishment of support system requirements. This
includes such documents as:
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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 Electronic and electrical equipment
accesories, and LepaiA parts:
Packaging and packing o

MIL-P-116 Preservcation, Methods o6

MIL-O-9858 Quality Program Requirements

MIL-HDBK-472 Maintainability Predictions

MIL-STD-471 Maintainabi-ity Demonst4ation

SS12345B System Specification - XYZ System

S.O.R. No. 26D System Operational Requirements 6or
the XYZ Sy6tem

543211F GeneLal Arrangement - XVZ Sys.tem

Specifications which define the format and content of
individual logistic plans or items of support should not
be included.
3 o Re uirements. 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 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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Exampte:

The XYZ Sy~-tem i,6 a sh'i.t -tiange, hiLgh peltdaltmance indltalted
zeekiLng devi~ce, emptayiLng pltopattionat navigatioan -to be uzed
by h'~ ht, maneuvetin&g d-i.hte' a-u~c-'Lt. It iz zu6ci.enty
6texZ bte -to pitav-ide Zaunch oppottun-LLie eaLty and contAn-
uauzty thitughout an engagemen-t wisth a hig9h pitababi&U-ty o6
kitt giLven a Zaunch oppittunity. It iz optimiZzed doAi uze

The deviLce we-LghA appitaimatet~y 186 pou~nd4; -&A 7.0 -Lnchez
d-Lame-te-'i; 95 inchez tong and con~zitz o6 -thtee (3) t'iemovabte
knajoat .6ectAinz5:

1. Guidance Section
2. MaiLn Sec-tion
3. A~t Section

The daLPtaw-ng paitag 'Laphz~ pite.ent section de.6cip-t-an,
and can ideita-t-an. da L. eitabtizhiLng .6uppoitt 6y.6tem iteqite-
ment..

3.1.1.1 GuiLdance Section

The guidance -6ection witt con-tain the IR SeekiLng
devicce, a coof-ing devicce 6o4i the zeetze4', and the etec-ttonicz

anatyz-&6 and 6 tigflt conttJ.. Thiz zect-Ln witt no-t exceed
Z2 inch teng-th-, 7 iLnch diLameteit and 24 poundz . It witt be
capabZe ad beiLng '6epatiated ditom the XYZ Sy,6tem.

3.1.1.2 MaiLn Sectioan

The maiZn .6ec-tin witt con-tain the waithead, the SA8F,
the piaoputzioLn deviZce, the XYZ Syz-te paweit zoatce, the maiLn
etec-ticat haitnezz and the wicngz. Thiz, Aec-tian w-LLC no-t
exceed 58 -Lnche6 in Zeng-th, 26 inchezi~ n diame-teit (inctudng
wiLng zpan) and 140 poundz. Thiz zectian dez-Lgn A)-LU attow
4epatate -'iemvat ad the waithead and piaoputiZve deviLce -to
dac&F-tate tianzpait-t od exptza-6vez.

3.1.1.3 Ad~t Sectioan

The ad-t zect-Ln witP can-taiZn the dZLgh-t con-tut
hydt'i±c -6eitvo .6ytem and the pitoxun-Lty duze. Th-Lz 4ectiAon .
witt no-t exceed 17 -Znchez icn tength, 26 i~nchez d-Laae-te'
(-Lnctud-Zng 6Z-ippeit.) and 22 pound.6. The 6ec-tion de.6ign wiLZ1
pitavide dolt temovatL ad the "dZ-t.ppe)it6" wiLth -6tandaxtd hand toot-&.
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3.1.1.4 Launcher

Launcher% definition is to be determined due to the
multiple interface requiLements. The 6otlowing provides a
genertal de.scription o6 the two (2) ultimately required
launching techniques.

3.1.1.4.1 Rail Launch

The rail Zauncher wiZZ weigh approximately 40
pounds and be capable o6 providing missile inztallations on
both wing and 6u6elage with singte or multiple mounts. It
will contain mechanism for umbilical separation, an e.ectronic
unit, and hold back re.traints. The umbilical ptug will
retract at launch blast. The Zaunchet will also be capable o6
ejection from the aircraft.

3.1.1.4.2 Ejection Launch

The ejection launche will contain an electronic
unit, attach points, and dual ejector mechanisms. The driving
force o6 the ejection pistons witl be supplied by a "ctean" ga6
generating system designed to minimize po t-firing maintenance.
It is estimated that ejector' Zauncher (including gas generato)
wiZZ weigh 85 pounds.

3.1.1.4.3 Re.iability

The table presents the allocated reZiability
criteria, the section weights, and the probabitity o6 section
failure given that there is a failure. The reliability
cLiteria ate %tre.-ed" to the envirtonment but do not include
secondary 6ailures or failute induced due to maintenance or
handling.

Component MTBFAI P4 P F Weight
(Hourtz (lbh)

Guidance Section 526 .9943 .718 24

Main Section 12,000 .99975 .144 140

Aft Section 7,143 .99958 .138 23

Total 468 .9936 1.00 187

MTBF = Mean Time Between Failures in Captive Flight (3 hk)

P = Probability o6 success during 3 hr captive 6tt
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PF W ProbabiZity oJ component faiZure given that there
iz a failure

(1) = Includes BIT detected failutes

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 sufficient to establish a baseline
generator for maintenance requirements.

Example:

The device wiZZ be used to obtain and maintain air
superiority during wartime and dor evaluation/training
during peacetime. Two wartime situations were analyzed to
obtain data appLicable to misiZle li6e cycle utitization
and 6ubsequent logi6tic 6upport aZlcuLation6. The philosophy
applied herein iz in accordance with the President'6 "1-1/2
War" 6tuategy designed to meet a major Communist threat in
eithet Europe or Asia and to support ou' allies against
external aggression.

3.1.2.1 Envi4onment

3.1.2.1.1 Forwa4d Location

The forward location i.s consideted the worst ca6e
environment Jot the XYZ System. It iz an auste4e operation
dictated by the 6act that aLL resources muAt either be air-
ti6ted or supplied by Aea and iz primaiZly a wartime zituation
designed 6or approximately a 4hort duration. Wo&k shop 6pace
iA crowded, sto4ed equipment may have minimal protection
from the elements, and operations ate completely expo4ed to
weather conditions,. Quantities o6 Support and Test Equipment
ate timited to essential requ Itement6 due to aiZift allocation
restrictions and operati-onat 4pace retrictions. Forward
location operations are normatly restricted to organizational
leveL tasks.
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3.1.2.1.2 E,.tabtiL6hed Bases~

Peacetime opeu'cation was assumed 6o4, e~abtizhed
CONUS bas~es and a combination o6 peacetie and wa'time
opetcat.4on. assumed 6o'c% e.6tabti&6hed ove'czeaz bases.
Evatuaton/taniLng opetatCionz we.te assumed -to be conducted
azt t'cain-Lng bases. No uniLque opvtationat oc. maintenance
envL'ctonmentat dii6cu.Ztiez aze anti..cipated white ope'cat-ng
64~om ez-tabZi.6hed bases. Conzequen-ty, opexat.onaZ deptoy-
ment can be mot'ce ea~ziy p'cLedicted.

Evtaintann akce assumed -to be assigned
~to p iaty aLct'cait with zeconda'cy ait.ccadt taiLning
accorizLhed with 6Zigh-t zimuZatou.

3.1.2.1.3 Wa4time

A genetcat nuceatr wv' was no~t con.6.de.4ed, since
-the nuc.Zea4% capabitity o6 -the majoA nations was con4.ide4ed
a detetcen-t -to such a Za'.e zcate con6tict. Futc.thekc, -the
hiLgh consump-tion, in -the event o.6 a 6otwatcd de6enze o6 NATO,
woutd qu.cZcdy deptete -the watr 'te.se.ve.~ In as mu~ch as -this~
us~e 6cenati~.o wou.Zd no~t tend LtzeZ6 -to t&L~e cycf-e p eitoz
a imi&ted con6tict wa conzde'ced as -the most A'eptceentati.ve
46cena~ic-o 6ot'c use in this 6peciica-tion.

3.1.2.2 Utitization Facto)L.

The 6oZ~ow.Lng 6acto~ ake con~de'ced most .4ep 'ce-
zen-taac.ve o6 the deptoyment and witt be updated pendi.ng
,tece.Zpt o6 cus~tometc A'eqcAuitement. The use and attkititAon
tate at'ce based on 4u v.Zvabitity studiLes and the bes.t
es~timates~ avaitabte 6ctom govet'cnmen~t and company tcezocuccez.
The nwnbek oj ptc..mcty wings utiized Ae6e.u .to the pma~y
cat4iet~ aictca~t. The numbe4c 06 zecondaty wings cke6ez .to
othetr cavucying A/C, assumed -to hav~e a pi.ma'cy ai&-to-g~ound
missi6~on which wiZ catt~y -the XYZ device 6oAc de6enz.Lve puot-
poses onty. The zecondatcy wi~.ng quantity tied is -tha~t
ncumbet committed -to a timted-waxc and is used .to catcuate
mi44te expendctocLe as a 6actoa 06 tije cycte utitza..on.
Peacetime jixing xa-te atce anticipated -to occuc. a-t the &cate
o6 one pet. assigned aitct.a6t evety othet yeaA. The aZi.cta~t
atttiton tcate inctr.udes at caus~es; aZ&-.to-ait~ comnba-t, gc~ound-
~to-aUc. de6enzes, enemy gtotund action, aiAcka6t accidtents, e-tc.

Totat Wings (ptimatcy) 8

Wings (seconda,%y) - engaged in imite~d waAc 3

Wings (p~'c.macty) - engaged in timited wa4c 2

Numrfbe.4 o6 Squadrtonz pvc Wing 3

All



Aitctad-t pet~ Squadton 24

Length o6 engagement 12 mon-thz

Li6e Cycte 10 yea,%,

So4Z-Le.6 pet' ALtcta~t pet. mon-th (wattime) 40

SoLtte45 du.4ation 1.5 houtc6

Quantitty uz&e pet Sote Rate 1008

Quantity per. Aic&a.t:

AA 4pehioti.ty aicLa~t 4

Ait-to-gtound mizzion aic~a~t 2

Fi~.ing Rate/So/ttie:

Aitr Supe4co'tidy aitct~a~-t 0. 005

Ait-to-gtound mnizion aiwz.4t 0.001

AA u±pet-Lotity aicka~t 0.002

Ait-to-g'touitd mL64.Lon aitcta~t 0.0025

Note: Due to the anticipa-ted ovextt tow tevet
o6 aUt battez, it wa4 azzumed tha~t tCwo o6 the
6ouz. device.6 cattied by aut 4peti~oztty jightetz
wvt~e us6ed whenevvr. the enemy wa.6 engaged in the
aiAt. I~t waz atzo azzumed that 75 pe'tcent o6 the
devLcez cati.ed by at-to-g~'ound miz~ion aitta~t
wetre uw6ed wheneve,%r the enemy p'eed an ae~at.-
attackf. Fot a~tton putpo.6e., i&t wa.6 a,6.umed
tha~t an avetage o6 th~ee o6 the 6ouAt devLce4
catied by a-Ut. zpetiaoti~ty jghCetz we~e consumed
and tha-t an avetage o6 one o6 the devicez ca'uLied
by ai&t-to-g%ound aitcat we't~e conzumed.

3. 1 .2.3 Expendtute3
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3.1.2.3.1 Limited War

Air-4upriority aircraft-

(72) (2) (40) (1.00) (2) (0.005) (12) 691

691 = 69.1 yr.ltije cycZe
LZ.-6e cyc-e

Air-to-ground mission aircraft

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

155 = 15.5 yt./tije cycte
I-ife c-yc~e

3.1.2.3.2 Attrition (Limited War)

Air-zupeiority aircrait

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

414.7 = 41.5 yL./Zi6e cycZe
Zi6e~ cyc~e

Air_-to-ground mizsion aircraft

(72) (3) (40) (1.00) (1) (0.0025) (12) 259

259 = 26 yr./Zife cycle

C.6e cyc~le

3.1.2.3.3 Expenditures - Peacetime

(8 Wingz) (72 Aircra6t pet Wing)

Everty Other% Vear

(8) (72) = 288

3.1.2.3.4 Total Expended

69.1 + 15.5 + 41.5 + 26 + 288 - 440 pet year
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3.1.2.4 Inventory

The average inventory considered a production rate
o6 2,500 pet year 6or 6out yea4 6ot a totat quantity oj
10,000. The number expended pet year 6o evatuation/training
waa added to the number consumed during a limited war, Jo.
the lije cycte to calcutate the average number conuimed pet
year. Comparison o6 the production tate and the expenditure
rate resultt in a totat neauly average inventcty jot the Life
cycle equat to: 6080

Con6iderting that 24 percent will be in deep storage,
then an average o 578 will be assigned to the prima4y
aircraft wings.

(6080) (0.76) = 4620.8

4620.8 = 577.6 pet Wing (average inventory)
8

3.1.3 Support 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, soltware, 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 3.1.2 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 lbs) Continuously
2. Lifting & Positioning (to 100 lbs) Per use
3. Loading/Downloading (to 100 lbs) 1 cycle/use
4. 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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Intermediate Level:

The following maintenance activities wit be
performed. Frequencies ate to be determined.

1. Fault verification

2. Fault isolation to a eremovable section
3. Remove/replace the fautty section
4. Verification o6 an acceptabte all-up system
5. Towing/t4ansporting
6. Vi6ual inspection

Depot Level:

The 6otlowing maintenance activities will be
performed. Frequencies are to be determined.

1. Fautt verification - al-up system
2. FauZt isoZation to the card/zubassembty level
3. Remove and tepZace faulty card/6ubabsembly
4. Reassemble/veti6y acceptable all-up system
5. Towing/transporting
6. VisuaZ inspection

Identification o6 tepaik vs. discard c.rtetLa is
to be determined.

3.1.5.2 Other Support Requirements

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 quantitative 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 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 (MTTR) 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 2:

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 18.0 hours
when computed in accordance with applicable formulae 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
requirements and estimated quantities required for both
operations and maintenance at 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 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 system
specification.
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ExampZe:

The tabie p'te.en-t6 ope~tationat 9tound equipment and mai.n-
tenance g,%ound equi~pmen-t 6unctionat tquitement and quntitie.
pet zquad-ton.

E T
C A
U N
L D
I A FUNCTION LEVEL OF QUANTITY

AR EQUIPMENT FUNCTION IDENTIFIED TO: MAINT. PER
R DGE MGE 0 SQUADRON

X X Su~ppo4.t device 6o,% 6unc.tionat X X X 2
~tehting and tLemrovat o6
,6ection, /component6

X X A~z~it in t~anz6e4.ng betwee~n X X X X 3
contai~ne4%, maintenance 4and,
and Zaunche'z

X X Sup po4t noto4% du.Lng in45tat- X X 1
Zation and %~emovat

X Povide adaptati~on to nozzte X XI
6ot nozzte temovat and
initatation

X Provide envi.onrnenta p/Ao- X X X X 100
tect4ion duztng t,%anzpo'Lting
and 6toage

x Func.tionat .te.6-t and 6autt X X X 2
iotate .to Zagiztic e
ptaceabte Ltem.

X Ptoavide ptotect.on ot the X X X 30
dome du..Zng 9Lo und h ndting

X Li~t and po~ztion con- X X X 4

X T/anpott be.tween 6acit- X X X X 4
.&tie and 6tightZ-ne

X T/Lanzpo.t within mainten- X X X x 4
ance and zto/Lage 6OacA..tAie

.X Pxrovide handhoZd6 6o, ea6e X X X
o6 Zoading/downtoading
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U rc~ 'LI ! u'k L t i Lz c d~t d a .t t, a i ai k t a n c u t

t~~~qu(~ ti' it~(. Z a c' C L a V a C' d 4.a C ' ~ .

XVZ Sy6tem a, k: L' d t ,mkn ed duotn g ta 't I ia ez .

3 .2.2.3 ie ue l ,r,,t i Y'" a i . i ,

k,':T: PctL, ,it et and t aJknkng tquremens , ,C

XVZ S6 tem a t c to bc dct e tiincd du iug tat e phases.6

3.2.2.4 Fac i .- , i e

(:.,'I': Faccttc- pt anntng equ iementz fv, XVZ
System upetattn5 and oganizatunat eve maintenance a.'u to
be determcned dui.'<g ate L j phases.

3.2.2.5 Spare aiA Repair Parts

(N TE: The zetecctton and puoitioning iequrtementS
fori spate and LepakAL pa-t arte to be detetmined duriing tatet
p zz e ).

3.2.2.6 Transportation/Handlirzg/Fackaging

(NOTE: The ttansporta.on, handling and paczaing
6unctiona. requiLements 6or the XYZ System ate to be detetrwIned
during later pha4es).

3.2.2.7 Data File (Collection Reporting, Analysis)

(NOTE: The tetiabi-C'ity and maintenance data tequie-
mengt 6or the XVZ System vre to be determined duting tatet
phas6 ).

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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Mean-Tim-ToRepait (MTTR) zhLU be deteim~ied 6.-om the

MTTR =EXmT

T Mai'nv-taiice Taz.6k TIML

=m Maintenance Ate atnd 1. equat to:

(F) (14F)
MT BF

PF =P tb.4A&4iAy v6 I'Cte- 6aitute~ a.&,6umingl a cZ t
pt,6va.,y 6a.-tu~e

NIF = ajteacntcc 6aco,'t (ptedAicted maintenantce acton.6
pet pt>matuj 6aituoLe)

%lT 3F~ Syj~temi Me i-iye B t e i-a',',L

Exanpte 2:

kfax'tc-enae-piz-itou&*s pest optatiLo naf houit (MMH/ OH) .6a-
be d~trtned 6Aom the 6oi&towl-'ng eq~ution:

MMH/OH =MMH +. MMH

wh&te:

MMH ct Totat mai'ntenoance-rnan-houitz expended pet
mon-th Jout cotrJect.e maint~enance

MMH pt Totat maintenaznc-mcan-hou'tz expended peit

OH =TotaZ opetating hou'tz pet mnonth
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Exampte 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/OH -Ct

where :

Ct4 Total costs expended 6or support duing the

period 06 interest and will at lteat inctude:

SparLes
Trtaining

Technical Publicat.ons
TrLans6portation

Faciliti'es
Maintenance Labor
AGE

OH = Equipment ope.rating hourLs during period o6
intetest

Example 4:

Mean Time Between Maintenance Actions (MTBMA) fot the
system shall be determined frLom the 6ollowing equation:

MTBMA = I
kTATR

where:

MAAR = Maintenance action a-LrLival Late 6or
scheduled 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 described 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 N3tes:

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 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.
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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.
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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.

Example:

This specification establishes the supporit requite-
ments 6or the XYZ System. Support requirements listed herLein
Le6e-r to quantitative and qualitative criteria to be used to
develop the 6ollowing elements of6 uppott:

1. Suppor-t and Test Equipment
2. Technical Publications
3. PersonneZ and Trainikng
4. Facilities
5. Spate and Repait Patt
6. Transportation, Packaging, and Handling
7. Data File (CoUlection, ReporLting and Analysis6)

1.1 PURPOSE

This support system speciction wa prepared as a

contrtol document to provLde a central source 6o the speci-
6ication o6 logistic support requirements. It i4 to be
us6ed a.6 the technical baselinie document 6o the development
and implementation o6 Integ-Lated Logsitics Support.

This speci6ication estabtishes the requirement6 60
the support system sevices, prtoducts, and equipment necessary
to support the XYZ System duting <*ts p-ojected lFi6e cycle.

1.2 USE

The preparation and deliverty 06 each o6 the dis6cr.ete
elements6 o6 support identi6ied heretcii 5hatt be responsive to
the %equirements o6 th-s document 6f . detailed planning and
-&implementation. Changes shaUl be coor'di'nated through the
ILS program manager.

2.0 Applicable Documents

Itemize those documents and specifications which affect
the design of the support system elements. This includes
such documents as:
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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 lectronic and electrical equip-
ment, accesories, and %epair parts:
Packaging and packing o6

MIL-P-116 Pres6ervation, Methods6 o6

MIL-O-9858 Quality Program Requirements

MIL-HDBK-472 Maintainability Predictions

MIL-STD-471 Maintainability Demonsttation

SS12345B System Specification - the XYZ
Sys5tem

S.O.R. No. 26D System OperationaZl Requitementz
for the XYZ Sys6tem

543211F General Arrangement - XYZ Sy6tem

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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ExampZe:

The XYZ Syz-tem AL6 a zho'tt Aange, high pe46otmance
iYL64~ai'ed zeeking devicce, emptoying p'topoitonay- navig~ation
-to be w.ed by hiLghty maneuvvt-tng 6ihtvL' ai'tc'at. It 4-
zucentfy 6texibte to p-'ov-Lde taunch oppo~tuni&tiez ea't~y
and cont'inuou&ty thoughou ant eng agement with a hig9h
ptbabiU-ty o6 kAiZ given a £aunc oppot~tuni-ty. It i,6
optiam'Czed 6ot. use wi4th zevekat ai~tc-'a~t.

The deviLce weicgh,6 app~toxmatety 186 pound.; 'C' 7.0 -inchek6
d-iame-tet; 95 -Lnche.6 tong avid con5i&6-tz 06 th~ee (3) 4'erovabte
majo4t 6ecticoA6:

1. Guicdance SectiLon
2. MaiLn Sec-tion
3. A~it Sectioan

The 6ottowiLng pa-'ag'taph6 p'te~ent 5~ectl(on dezc~ptons
and con Lde-'at-conz 6o4r e.6abti&shiLng suppot-t sy.6temn iequi'te-
men-tz.

3.1.1.1 GuiLdance Section

1. Seezeti

The seekvL~ iz4 a qLua4 - 4 ' a9ang, mutt-ef-ement,
~two cotot, pa&z5zive IR -6eekzet. The etec-t'o-mechanicaZ .6y.tem,
whiLch ptoviLdez hiLgh anguZait Vt'acki-ng, Zattge gimbaZ excu'tzionz,
and ja,-t .6tew tatce, u6e. a two-giLmbat &'ae gy'to .6abit~zed
ptat~o,'wi wi&th b~ush type to~que't. A ke'teact-ve 3-etement
lR tetescope iz moun-ted on the .6tabicJ&zed pZat6o Lm and 6ocu.6es
the ta,%ge-t enetgy in-to a two-coZot. c-'o&.ed detec-tot a~tay.
The detecto 't at~e photo-voZ-taic I nSb with coZor zepaation by
niean,6 06 6Zte'u p~aced ovet the-Jk A'epective eternent..

The 6eekze4r uni&t, inc~udng the window, cooZi'ng
unit, and houfi-ng iz epata-teZy 'Lemovabte.

2. Cooti4ng Uni&t

The cooZ-Lng unit, tequiUted 6o4. contAnuou6 cootAitg
06 the de-tectoL, con.6i.t-.t- 06 a ctyogenic expan.6ion engine whiLch
-tece-Lves he~ium gaz -4uppL~ied by a cto.6ed cycte 6ing~e cyLinde4
comnp'e.6-6o' opeita-ted by a d.c. no-to't. The expan~ion engi4.ne 4
Located wi&thiLn the detecto' dewat whit~e the comp'ezo4 and
mo-toA a'te Loca-ted on the ad-C butkhead o6 the zeeze' azzemby.

The com~pte zo4'/mo-to1. -L acce~zzb~e adte't a
-6epa)La-t-on o6 the .6eeze't a.6.6emb~y.
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3. Etectonc6 Unt-t

The ef-ecttonicz uni&t conta-in.6, in inoduta4-czed
paclzage6, the 6iLgnaZ pt'~oce66ng 6unction. 06 aquizition
togic, t4ack-Lng, ;tmrnan a-im poin~t anatyzi4, and 6Ztcgh-t
contot 6unct-onz. It contain tez-t Zead4 6o4L te~tLng az
a unit 6o't dautt izotation to a de6ectve modute. The totat
uni&t iz~ temovabZQ. 6om the guidance zection and the etetonicz
pack~age can be .6epa'Latety temoved 6'tom itz aturninu cyL.LndAicat
how-eing.

4. FLtiqht Cont'tL SLbsqytem

The 6L-cgh~t conot subsy.6-tem utiti~ze,6 accetetaion
deedbacz to m-1ln-&m,(ze the ae.-todynami4c e66ect.6 in achiteviZng tapid
tLe~spontse to the steeting commaRds. The dynamic shaping, 6u~mming,
-&zota-t.on and 46cating 4nc-Lcoyt, u5e conven-L'onat ope'tationat
ampZi--'e' techn-Lque,6 with pa- s-cve 6eedbaca etetnen-t.. Switching

uc-tiLon.6 wi.ZL u-e .6oL-d s~tate FET switche.

The 6&ight seis- a,5.se~rb~iy, acce.6 6bte a~tet
4,ernovat o6 the guitdance zectbccki, is tepfaceabte a,6 a totat
a.6,6 em b-tq. Thicz a&6.6mbty, co.6tJtiig v6 combi4ned yaw and pi.tch
itate gtoz, tott -tate gy'to, acce. ePtcrietetk, and mZ&<6.6ite t-ue4
witt be dezigned to p'tov-'de the Peces,5aity test connection6 to
6auZ~t -5otate to the de6ect-xc cvmpciient.

The electtonic6, Ptucated in the etecttonimcz uiu-t,
conz-46tz o6 3 channetZ6: 2 Amd Lt-cai/ ac eeatimon 6eedbacz
ta-te/Lat conttoZ channet.6 (pitch and unw< and a 'LtLL ta-te
6eedbacz channet.

t 3.1.1.2 Main Section

1. ________e

The maien 4t'uctute is aLuminuw, o6 quadtant
con tuc-tion wi&th the wiLngz 6otimed a6e an integ'taZ pa'tt o6 the
6uzetage. The 6jou't (4) quad'tan-t6 a-te a46embted wimth the 6uze-
Zage. itamez and p't-ma'uLy AKveted togethek' to comp~ete the
az.embty. Th&6 integ'tae con t'tauction ha4 the 6eattute o6 Low
coz5t ptoduction, bu~t witt inc'tease the maintenance time azzoci-
ated wi&th tepai4.t o6 damaged wing,6.

2. Wan-head

The wathead -Uz a bta-6agmentation deviLce
epoying duaL-end ~zmuLttaneou6 icniLtiati~on -to achev.e a
convetg~.ng pattetn oj hi-vetocitq d'tagmentz. It iz accezsibte
and tepf-aceabte Sjtom the 6ok'iwa'td end o6 -the maien zection
a~te% temovat o6 the guiLdance 4ectiLon.
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3. SA6F

The SASF k,6 at-tached ito the wa-thead. It wiYU
be tocked in the .6a~e poz<Jito du.Png aU handf-ing, 'o!L-ing
and 6hppJng and can be untockzed upon apptication o6 powet.
Remvvat 04L 6a-ctu-e 06 rnl-'<ie poweAi cyctez6 the uni&t -to a
- a6e po,6.t-con untezz- &t ha.6 expep'Kenced a .6u.-tai'ned
accetetation p4-ioi ito powe-' temovat. In th-U ca,6e it teache,6
an kiL-teve4)5A6b-ie "commiLt-to-a~m" po-sicti.on. The unit can be
61<~ted 6'torn any o6 thtee(3) zou-'ces - the ptoxcm-ty 6uw6e, the
con-tac-t sens~o'-s (t~lcggeti-6JD o't the 6~eZ6-de-t-'uct .6-gnat 6'tom
the timet. lIt opeta-te4 on 40 I/VC, i&t.6 poton (za6e ok
a'tmed) can be seen v.Usuatty exte41at -to the rn-.66ite, and iLt
can be zepaLa-tety -temoved 6-tom the wa'thead.

4. Rockzet Mo-to't

The )tocze-t moto' a~zeb~y iz 62 inchez Zong, 6.0
inche.6 in d-eameite4, and weighz 74 pound.6 appt'oximateey. It
~zIC'de46 into the minn juzetage and is~ 6a.6tened -to the ju-6eeage
neat the a~t hookz. I-t i. a duat thtu,t LeveZ .6oZ-id ptopetant
devicce who.6e g-ta,-Ln 1. bonded -to -the mo-t04 ca.6e wi&thou-t the
u-se oS 4Leteazed a~ea,6 o't boo-t4. The mot-L -Lgnict04 -nco~po ta-tez
a .6ade-atm dev-ice whiLch iUs toca-ted ait the 6otwatd end o6 the
motot and can be 6een vizuaLy.

The moto't may have a 6heZ6 LZ~e Lezz than ten
(10) yeats which w-LLL tequ-Ute tha-t con~,1Zdeati'on be given
-to the togitcz 4equicPementz due -to a time change -ta5zk.

5. Battety

The powet zou Lce iz a theitmay baittety package
con .c-,t-ng 06 thtee (3) bat-tve'r-6e.

The ba-tte~y packzage witt be i4nte~naty w-ted
icnctud-Lng th-'ee (3) 6-Uti~ng 6equib-s wi&th one (1) exteinat
covtnec-to4%. Ba-tte4y zaituzs can be detetm-cned vizuatZy by
notiLng the cotok 06 the hea~t z.en-~s-tive paint whi~ch iz
apptied -to the caze.

The battety i4 acce4s'.b~e. eithe4 thtough an
accezze doo4L 04 a-te/4 %emovaZ o6 the wathead. I-t iz conz-cdeted
a one-zshot devi~ce ~znce once ac-tivated, the pt'ocez canno-t
be Aeve4-6ed no,% can the ba-ttety be )te-cha~ged.
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6. Hatnez6

The mi's.Zie hatnes., atthough identidzed as
pakt o6 the mai(n secti.on, consisL~ts o6 .6eve'tat sections with
a dis~connect p4ovided atC mi6zzie dis~connect stati{ons5. It
wlittC be conventionat "Ribbon" hatne.6 thtough the main
section except 6o,%. hatnezz bteakzouit4 to individuat 4eceptact~ez.
Connectot6 wiZZ be MIL 6tandatd conectot6, quatZ~ied 6o'L
the env-Qtonment. The umiZDcat inte4tace is 6o'twatd o6 the
64mnt hookz - Zocated in the guidance section. A tes*t con-
nectoisZ atzo inctuded.

The main section hatine6. is expected to be
.temovabtc and t'repaceabte without the A'emovat o6 othe4i
majo4r components.

3.1.1.3 Adt Section

1. Hydiiatic Actuation System (HAS)

The HAS consists o6 6outi (4) c.tozed Zoop, 6tow-
ccntt type etect4o-hyd'au.Zic zetvoz with a common hydtautic
powet zuppty hous-ed in a common a.6.embty. Removabte cont'iot
,'uAdaceA at'ie connected -to 6ou'r (4) stub zhadtz individuatty
contkotted by each 4ehtvo. Se-tvo position is sens6ed by
potenti-ornete'i. which meazut'e anguZa4 dizptacement o6 the stub
zhadt6 and deedbacz this~ indo'mation to the dZight conttiot

uni. -Coed ciicut hy&'tautc powe'r is 4ppted by
a 6tee-p" 'zton pucmp which is diven by a ca-tatytic -'eacto4i
type gas geneato'r which decomposes a btend o6 hyd'iazine.

The seats6 used Zn the system have a combined
sto'Lage and .use Z-L~e tez than the miz~ite tide. This

* )L~equit/e.6 the considetiation o6 a time-change ma-iantenance task.

2. Ptoximity Fuze-

The 6a-ze is an active opticat ptoximity du~e
(AOPF) consisting o6 two (2) ident-tcat and inte-tchangeabte
modutez.. Each modutc consists o6 two tiianzrnitting zou'~ce
etervent.6 and two -ieceving zenzoht etementz to achieve
360 covetage. The AOPF modutez a'te inztatted a'round the
utoctzet moto' bta.6t tube, and aute acce~zzbfe 6out maintenance
adteti 4iemovat o6 the a~ section.

A Ahaip-y de~ined inte-tcept Itange is achieved
by ttiangutation. The ttaa-mittek beam is titted do'iwa'id
whZte the -teceivet optics a'te di~ptaced zZightty adt.
Inte-~ection od the two 6ietd.6 od view p-tovidez ta-'rget tange
dedinition.
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3.1.1.4 Launche4%

Launche4% ded-<nit.on iz to be dete,%mned due .to the
muZttipte inte46ace kequ-c~ement6. The 6ofJtowi'ng ptovidez
a genetat de 6tpti.on o6 the two (2) a -imateZy 4'equ-Zted
taunching techn-Lque4.

3.1.1.4.1 Ra-iZ Launch

The ta-cZ taunche4i witt weigh apptoxima-tety 40
pound6 and be capabte o6~ povid-ing mi,66ite -Znzta-eation6
on bo-th wiZng and 6u.6eteage wi-th .6ingte oAi tnuLtpte mount.
It wiZZ con-taiZn mechani~m6 Jotr umi-Z-cat zepat'ra-t-on, an
etec-t'ronic unict, and hotd back ireztta-Zntz. The umb-.t-'icaL
ptug wiLLL -reIac-t a-t Launch btazt. The Launche4 w-LLL atso
be capabte o6 ejec-tion dirom the aiUrc,%a6-t.

3.1.1.4.2 Ejec-tion Launch

The ejection Launchet wiLL con-taiLn an etectkron-Zc
uni&t, attach poin-tz, and duaL ejectoir nechanizmz. The
dti~vng Jo-Prce 06 the ejection piton4 witt be zuppL-Zed by a
fictean" gaz gene/Lating -6stem designed -to micniminze po.6t-
d-i)'Li-ng maiZntenance. It i4~ eztZmated tha-t the ejectok'
Launche4% (Znctud-ing ga4 geneiratotr) witLL weig~h 85 poundz.

3.1.5 ReL-ZabiL-&ty

Tabte 2-1 pae.6entz -the aLtoca-ted 4~eL-ab.Zitq ctitc-e'ka,
the zub-6yz-tem/uni-t we-Z9Wt,, and the ptobabitUity o6 unit
6aiture giZven tha-t the-'re i4 a 6aitutre. The t'reL-ab-i4'ty
cti.-te'r.-a a,%e "4-6tr.eed" to the envi)ronment but do no-t Aitctude
zeconda'y Ja-Ztu'e,6 o'r 6aiture4 iZnduced due -to maicntenance
o'r handL-Zng.
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Tabie Reaiability and Weight Criteria

CoMPOnent MTBF ( ) P PF Weight

(H our) t bs6

Guidance Section .718 24

Seekvr/TiackeL 7,500 .99960 .047

C'yogenic Unit 923 .99675 .378

Vata Processor 4,225 .99929 .092

Gytos 6,383 .99953 .065

Flight Sens5oL Assy 6,383 99953 .065

Ftight Contto Electronics 6,818 99956 .051

S trLuc turLe -- -- 020

Main Section 144 140

Ba t try NA -- .015

Rocket Motor% 6 ISM NA -- .015

Wa.rhead antd SAF NA -- .015

Hatness1/Umb~icat 1 2,000 .99975 029

S ruc ture -- -- 070

Aft Section 138 23

PtLox Fu<e&s 7,143 .99958 .049

HAS/Flipper -- -- .089

Total 468 .9936 1.00 187

MTBF Mean Time Between FaiuLres in Captive Fight (3 hi)

P = Probability o6 success durLing 3 hr captive 6tt
P Ptobability o6 component 6ailure given that there is a 6aiflure

(1) Incltudes BIT detected 6ailutes

NA Not applicable - irteversible 6unctions
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3.1.2 Missions

Pre sent , i n n arr at ive foin, Lm oi-e eju -'j_:xe: i toc
be us--,', including scenarios fr bot:. w~,.r and 1,a - LIsocouS S
the use environments at al i evels e_-uin ri ti cal
maintenance functions whicn are fixec; and not Ls,. e ct to
the decision making process or to tradeoff. A-SU incolude
expected number of systens deployed, the numbe~r (-f olerational
and maintenance installations, quantity of systeirs per
installation. The criteria should be sufficient to establ~s
a baseline generator for maintenance reqo.irements_.

E xampti e:

The dev4'-ce wtLt be u,6ed tu cbtaU: and mal ttai'n aiL
.pe.C~outy daut wLt _r~e and 6ut uta -cniLt~l

d.uing peaicet'Cme. Two wattimre sLtuat. . i: ee;te akiatyzed
to obtain datat appticabie tLu wis. te -Cice cyctiC Lutk(4zatL'n

and sub-squent togiztic 6upputt caticiuia.tona. T te
phito~ophy apptied he'Le-in ('1 .4cn acco.tdanee with tLhe
P4ezi-dent' "1-1/2 Wc.L" st~ategy de A4'ii3ed to wee. a majo.,L
Cormn ii6-t thea-t in eithet Eutope ottL Asica and to upot
ou~t aYLLies aa4hit etnat &-Un

3. 1 .2 . 1 Env-Utoneien-t

3. 1 .2. 1 . I Fottwa'td Locati-oni

The 6ottvai'd e-ocation i-&s coasideked the wotst
c~a~. envAoktne~L ~tt he.XYZSy~~m. It '6 an au.6te.te

opetaZon dictated e 6ac-t tha-t at 'te.-ototcez mau5-t
eithett be ait6ted sbuppZihed by se~a and /-, pticmatity
a wa'ttie situation de.-ihne~d 6ott apptoxmatehy a sho-'t
dua..on. Wottt -shop space cttowded, stoted equpment
may have mi'n-LrnaL ptotecCon 6ttom the eiemcnt.6, and
opetations a-te comptetethy ex~pose~d to v.eathett cond.4Ltions.

Quantt-&e o6 AGE ate Zimite~d to e entae. ,Lequitementz
due to att.Xf aZ~ocaZtion 4tttionz and opn~ationat
,space te. t-Lon,. Fo-twa-td £ioca-tion opettatiunS ate
no-'trty tte.6ttc-ted ito ottqan-Lzationat tevet ta-.Izs

3.1.2.1.2 EstabL-6hed Ba-6e6

Peaceitrime opeitation was assmed 6ot es-tabtished
CONUS ba.6es and a combination o6 peacetime and wattime
opeta-tionk aume~d 6o 't e.-tabU-&5hed ovetsea baze.
EvaZuaton/tta-cn-ng opetta-t-on.4 wette a,,uned -to be conductLed
at Vai.n-ng baze-s. No u~nique ope-'at-l'onaL- ot main-tenance
env-tonnenitaZ di66cuZttie ate anicipated white ope-iatingt
6'tom e 6abtC1-Lhe~d baze.. Contsequent~y, ope.ta-t-onat deptoy-
menh can be mote eaiy pted-cted.

Evaaton/ai-Lng ate a~zumed to be a.64_ined to
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p-tma'ty a-lc'ct-t wi&th 6condoaty a tc-'ta6-t t-'ait-ng

accompt-.hed with 6tight siua-torz.

3. 1.2. 1.3 Wat-ne

A geneitat nucteat watr was no-t conzi-deted, 6-ncl
-the nucea't capabiZ-tqt o6 the majo'z. nati4ons5 was con.6de4ed
a de.te4ent to such a Zatge . cate conLLc-t. FuLtthe', the
hiLgh consumption, iLn -the event o~4 a 6o-'wa'd de.~enze o6 NATO,
woutd quLckZ~y dejp-Lete the wa't 're.e'tve. In as much as this~
uise zcena-'o woutd no-t tend itze, -to L-Z~e cyce ptedictionz,
a timi~ted con~ZLc-t was conz-Ldeted as -the mosit 'epte.zenvtati-ve
zcena4-o 6ot use in this .pecf'6ca-tion.

3.1.2.2 Utitizat.4-on Facto't

The 6ottowing 6actotz ate con Kdeted mos-t 4'ep-'e-
4entat-ve o6 the deptoyment and w-LLZ be upda-ted pending
tece.-pt o cu~-tonet L 'equ-temen-t.6. The use and att-ti&tion
t.atez at~e based on 6ul-'vabitty s-tudiLes and -the bes-t
es4timnates4 avaiLtabte 6jtom gosvenment and company 4e.zoutce..
The numbvr. o6 p'imaty w.' ngz utitized Ae.~ei -to -the pt'uma'
ca4e4 aica9. The numbe-' o6 zecondaty wiLngs -te6et. -to
othe4 ca'ttying A/C assumed to have a p-'mak'y ctZ't-to-giound
mission and w-&CL catuty -the XVZ device 6ot de~enz-Lve pu-
poses~ onty. The secondaAy wiLng quantity L-&ete~d is tha-t
numbe,r commit-ted -to a tmi-ted-wat~ and .-s used -to catcuate
mi&zzie expend-tute as a 6ac-tot o6 te cycte utitizaton.
Peacetime 6Z't-ng ta-te.4 ate anticipated -to occut a~t the 'tcte
o6 one pe-t assigned a-&tc'aat eve-ty o-the-t yeat. The a-ut-
c-'a~t a tctition -ta-te -nctude- aLL caus6esz; aiA-to-ai&t combat,
gtound-to-ai. de.6enze., enemy g-'ound ac-tion, aAJ~cta~-t
acciLden-ts e.tc.

To-taL Wi4ngs (Ptimaty) 8

Wings~ (Seconda'y) - engage~d i<n L&iite~d wa'r 3

WiLngs5 (Pt-Zmaa'y) - engage~d icn tim-ted wa' 2

Numbvi. o6 Squadton4s pe-t WiLng 3

A-Utc-ta~-t pe-t Squadton 24

Length o6 Lngagement 12 mon-ths

Lie Cyc~e 10 yeat

So-ttiez pet. A-utcta~t petr mon-th (wa'tie) 40

So'tti-e.z du-taion 1.5 hotut-
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Ouanti-ty LUsc pe' SoitUC' Rate 1008

Qatity ~pem Ai.tcty a~tcit

Ait-to-gtound a.-C*OH a at 2.0

A-L 6upe-oLtyJ a- .ta~t 0.005

Ai-L-to-ytoand Ynission a-&tc~'c6-t 0.00Z1

No-te.: Vie -to the atllftc.?pated oe~tatt ut : ftev 1
o6 a-t baztttes-, -t wcz.s ~aomd tha~t two o" the
6oiu4 de-'e,5 cct'ed by a.-U suiCLoiLity I6iteL'

we/te used wheiievuL' the. eniemy x~a-6 engaged li the

devce6 ca.vt-ced by a.cA-tv -g.'toud i--oea-tictczat
we'ie u,6ed wheneve-L the en~emy p.ics~sed aa~d aLLat
azttack. FoIL cttt-'tiokl putces tt Xcas a,5suvcd
-tha~t an ave-'iage o6 tuiee o6 the 6ou't de.1"Ce-
caILiLed by a,-Pt' supetiitY 6'ghteks- we. uism
anid tha~t anY av~ae o6 onte o6 the dev-'ce& caiwie'cd
by ai-to-g'tounid aitc'tcz~t wve'e con.6umed.

3. 1.2. 3 Expend-ituaez

3.1.2.3.1 Li4micted WczI

(72) (2) (40) (1.00) (2) (0.005) (12) 69 1

691 =69.1 yI./Z-c~e cycte

~-ecycte

Ait-to -9tound mN-c,5ion aicLa6.t

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

155 =15.5 yIL./ei~e cyce

Z-c6e cyc~e
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3.1 .2.3.2 AtLct('uiiv~ (Lim.ted Way,)

All",--pe't-c-ty aitcta6~t

(7 2) ( 2) (40) (1 .00) ( 3) (0.002) (12) 414. 7

4 14 .7 4 41. 5 *L. 6e c ycE

(72) (3) (40) (1.00) (1) (0.0025) u12) 259

259 =26 yt./tie cyce
ti~e cycZe

3.1.2.3.3 Expeditute~ - Peaccetiffl.

(8 Wt~j 6) (72 Ai cLa.t pet Win'g)

L v t Y Othe~t Yea't

(8) 7 2) =288

3 .I. 2 .3 .4 TotaiL Expended

69.1 + 15.5 + 41.5 + 26 + 288 440 pe't yeait

3. 1. 2 .4 ___________

The ave,,Lge inveiztcty conzidv~ted a p Loduct.ion
,,Late o6 2,500 pet~ yea,% 6oit 6ouL yfeaaL. 6o,'t a totaZ quantty
o6 10,000. The kwrnbvi expen~de~d peLt £1eakv 6o' evatationk/

V~lf'n.L'tgwa, added to the kiumbe4t con,5umed du~t a Z-&?aed
wa't, 6oL t he Eie cyc~e to catcu~ate .the ave.'tage numbe'r
con~sumed pet~ yea/L. ComNpatiLzUon o6 the p.'oduc-t-on ,it.e and
the expend&t.ute .tte keut int a totaZ yeait~y av.e.tage
-cnven-to 'y 6olt the Ell'6e cycte equt~a to: 6080

ConcidiLng that 24 petcent wiUC be itn deep
,sto-Lage, then an a.veta'e o6 578 witt be a-z-Lgned -to the

(6080) (0.76) =4620.8

4620.8 577.6 pelt wing (av.etage -nventoly)
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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 Operational Organizational Conce

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 3.1.2 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 item support system resources since
they will fall out in subsequent sections.
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E xampte:

Otganizatoitct LeveZ: The 6ottowing 6cheduted and un,6cheduted
mttenance act-cvitie.6 W-4-.Z be pe46ottLmed on the att-up XYZ
S ys t em . No d (-a-5-sey?;bCy o-k zb.6equen~t 6autt identi~cation w-LLL
be peA 6o wied.

Ta,5 taU S Fiteguency

I. L,- 6 tiig (-to 10 0 t b,6 X Continuou.6ty
2. L--ting 9 P o,6 -'tonL (-t o 10 0 t b 4 X X P e-' u.6e
3. Load-t 9 /V1owytuoad-Uiq (-to 1000 tbz) X I cycte/uze
4. Stcty Vottage Checzs X Be~o'te each uze
5. Towikng/Ttanpo.t-&t x x 12 titesday
6. BIT In-tetptcz-t.,o'n X X 6 -ti'rre.'/day
7. Vi~uat litpctioin X DaiLty

ln-tetmuedi4ate Levet: The 6ottowicng zcheduted and un~cheduPted
ma~tntenaflce HE Zvt4ties wiZZ be pekotmed.

TAS K
FREQUENCY DISPOSITION OF

ITEM TASK(S) U S 1000 fiRS REMOVED PART

1. An-tenna FauZ-t -&sotate to X 30 Retu-n -to depo-t
nex-t -Lndentu 'te
Y-evet

2. Ttanmi~tt FauL-t izota-te -to X 50 Retun -to depo-t
nex-t indetu)Le
ZeveYL

3. A.6,emb~y A Remove and X 10 Retut'n -to depo-t
t~eptace

4. A,6,embty B Remove and X 2 Repaiut a-t n-te't-
ite. ace meditate

5. A&'.6embP-y C V-c.6caitd XI
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Depot Levet: The following scheduled and unscheduled main-
tenance activities witt be performed.

TASK
FREQUENCV

PER DISPOSITION OF
ITEM TASK(S) U S 1000 HRS REMOVED PART

1. Aerm-b y A Faut isolate x TO VDiscar d
r &epair

2. Assembly B Fautt isolate X 2Dicard
r epair

N Asembly XY Faut-isolate X 1.7 Discard
r 4eplace de-

fective piece
part

The depot shatl azo be capable oj performing those main-
tenance activities normalZy assigned to the intermediate 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 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 elements and support element plans will be
developed from the information 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 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 (MTTR) 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 2:

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 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 4:

The mean time between maintenance actions for the XYZ
System shall be equal to or greater than 18.0 hours when computed
in accordance with applicable formulae 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 quantities required for both operations and
maintenance at 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 will require their own
support system. When this exists, identify these requirements
within the appropriate paragraphs of Section 3.5 or when
appropriate consider a separate support system specification.
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Exampte:

The tcbee ptezentz ope'r~ctonat g'tound equipment and
ma-,ntenance g'tound equipment juncti.onat i4equitexentz and
quantitez5 pe4 zquadion. Theze Aeq u'tement, a'Le de,6gn
ctite~ia and 4hatt be Le~tected icn the dezjigv zpeci~-
6ication5.

P S
E T
C A
U N
L D
I A LEVEL OF QUANTiTV
A R mAINTENANCE PER
R D EQUIPMENT FUNCTION 0 1 SQUAVRO.

X X Suppo~kt devicce 6o't X 2
6unct-onat tez&..ng and
)Lemovat o6 sectUion-6/
component.6

X X AzziL6t iLn ttan.66etiL-ng X X 3
bet~ween containet, mai4n-
~tenance 4stand, and taunchvt

X X Suppo'tt motoI duqng X
inzatation and 'Lemovat

X P'ovide adaptation toc X

nozzZe 6o nozzte temovat
and iniCattation

X Pi~ovide envionmentaL X X 100
p,otecion dutZng tLan4-
po~tation and zt~oage

X Func-CionaZ tezt and 6aut2t X 2
i6otate -to togi.6tic Jte-
ptaceab~e &temz

X Ptovide ptotection 6o 't X X 30
the dome duing gtound
handting

X Li.t and poz-Ltion x x 4
containeitized device

X TtanzpoitC between 6aciZtitiez X X 4
and itightP.ne

X T4anzpo4t wi&thi~n maitenance X X 4
and zto4age 6aciiiez,
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P S
E T
C A
U N
L D
I A LEVEL OF QUANTITY
A R MAINTENANCE PER
R D EQUIPMENT FUNCTION 0 1 SQUADRON

X Ptovide handholds for ease X
o6 toading/downloading

Those functions indicated az both peculiar and .tandard
requirte peculiar adapter to a standard item of equipment.

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.

Exampze:

Technical Publications 6or the XYZ System shall be pr'e-
pared in accordance with the 6ollowing:

PER MAINT. LEVEL
TITLE SPEC. 0 1 0 GENERAL CONTENT

Inspection and serAvice MIL-H-1234 X To cove scheduted/
4equirteents fot the unscheduled tasks6
XYZ System accomplis hed at/or

aircraft IAW the
logistic support
analysis

Maintenance and MIL-H-5678 X To cover unscheduted
repair o6 the maintenance to be done
XYZ Sys6tem on the XYZ System LRUs

(WRA4) at "I" level TAW
the logistic support

analysis

Packaging, handling MIL-H-6789 X X X To cover ptepaLation 6o4
and transportation shipping, stotage Ae-
o6 the XYZ System quirements, safety

conside'rations thru all
modes o6 handling/

trLans6portation
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MAIA&T.
PER LEVEL.

TITLE SPEC. 0 1 0 GENERAL CONTENT

Taut i.suattng 6 Conitactu X X To covev use o6
rea u XYZ Standard automatic tester
Systemyn moduLe. inc&ding software

3.2. 2. 3 Personnel and Training

Describe course requirements in terms of skills and
knowledge to perform tasks previously defined (Section 3.1.5.1)
and where applicable, include training standards consistent

with the quantitative requirements of Section 3.2.1.1. Identify

new personnel classifications, if any, which require training
or identify new skills required by existing personnel classi-

fications. Major items of training equipment should be
functionally identified. Identify the anticipated manning levels
for organizational/intermediate considering both operations and
maintenance.

PeLsonnel- Requirements

7he fotlowing vrankning levels are r.equiA.ed to ma&itail
the XYZ System on a pe. squadron bas during its useful tife.

PERSONNEL
CLASSIFI -

CATION TITLE XVZ SYSTEM TASK O/SQUAVRON

32271 Weapons6 ControZ Eectronics interface 6
Systems Technician checkout

46250 Weapons Mechanic Device/launcher fZi'ght- 10
Zine operiations and
maitntenance

31651 Guidance and Con- Device and Suppo't aid 4
ttol Technician Test Equipment Inter-

mediate mna.intenance

ContAUac- Field Servi4ce Assist user in XYZ
to Rep- Technician Sys6tem maintenance.
'te.6- Conduct OJT
tative
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"Thi&5 quan-tity 'tv-6tect6 -the 'Le.~u>tz o6 the ma-Untenance
tas k anaty4& and doe6 nu-t nece.64aiiiy A'e6Zect authc'-zed
maak~nn ieveZ4 6o4t e.-&he.' a 6e.4'ce unit oiL an opeJ~at.-ng

T'tainu: 2LRe guA7Lerent65

Ope~i-ont6 and mintenance. puti-onneL a-6~ocia-ted wi1th -the
XYZ Sy,6teyrn 6hafZZ be -tt-'nke~d iLn g-ade -to mee-t the 6oteowng
c.t-i.t e.-'a. AftL t-'a-iknin cI qndoc -ia-t-ion .6-ka-L be con.6i~de, e~d
ofnew", howeveA', no teqtu>iLement exi-6-t. 6o t he citeaton o6, n~ew
pe-sLonkne ca6iicaion.6

PERSONNE L
CLASSI FI-
CATION TRAINING REQUIREMENTS TRAINING AIDS

Cock pit-. 6amitLa-'atizationCoki
BIT OpeAation and -intepqetation Tita-i nc,,
Mat6uncL-ion teccgn&t-ion and
cu)tectve action

3227 1 XYZ Sqstew tkec C' e (tt;o peNa-tion
BIT ope),acut-(c-kL andG iktet.piLtat-on
Ir-te.-'ace c/c pt~c'cedate A'o u~niqu~e
Matdunc-t-ion Aecogit.-Lon cu~d taiiii-ng
co'tection ac-tion ha-tdwaite)
FamiL-Liaizat.4ion wload.4-ng and
o66oadUtg pizocedu,-te

46250 Opezat&Lon and maiLntenance c6 SliuLa-te~d
£oad-&tg GSE We.ght/C .G.
Loading and o66toad-Lng p-'Lceaute6 LoadiLng
P-'tiLh-t checka and in-zpection Tia-iteur
Sajety p~'ecautiLon.6 and Bui&~t ln

31651 XVZ Sy~-te~m theo'y o6 ope-a-t-ion
Sy.6tem a.6-6embty and diza,,emb~y Ma.-itenance
technique. Tai
FauI-t iotati.on and tepa-t Device
pitocedu'e (-to Zeve. aubtho~ized
by LSA)
Te.6tet ope-'at-Lon and mnaiLntenance (-to
ZeveZ au-tho4ized by LSA)

Contiac- Muz-t be 6ami-i&aiL R, -ith and be ttianed
-totc Rep- itn each 06 the above 6ec-'aCtties

-tative
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Vepot Maintenance:

Vepot training requirements ate. to be establis6hed during
the augmented 6uppo.-t period.

3.2.2.4 Facilities

Define space, utilities, mobility and environmental
requirements. Specify these requirements tor operations and
for each level of maintenance. Define activity which will
be performed including storage for spare and rejair parts and
accommodations required for personnel and equipment. All
items included in definition of facilities (Part Ii) should
be considered in the development of facilities and site
activation plans.

Exampte: (NOTE: Fhiz exampe is jot one location only)

cacUZities planning for XYZ Sys4tem Operations and
organizat(onaZ level maintenance shal. cons-ider the following
requirements.

FACILITY REQUIREMENTS

LOGISTIC ENVIRONMENT_

ITEM SPACE UTILITIES PROTECTION MOBILITY

Personnel: Biltet.cngfo S6tandard Maintain See TACAF
Officers/ 13 of6icers an hogsing at aeployment
enlisted 30 enlisted 72 F and 30%

R.H.

Maintenance 100 ft. 2 at A/C power an All climatic N/A
activity each s6tore.s orttabl.e extremes per

6tation oower te- MIL-STD
unob6tructed quired 28VDC

440V 30 60Hz

Maintenance Undetcover Power: 115V Protect ftom See TACAF
equipment tora ge 6or 10 30 60HZ sand, wind, deplopnent

*temn oi GSE. tain. Temp- lanning for
000 t.3and eraSure 40OF VZ System
00 ft. n 110 F

Spate and Re- ndetcovet ower: 115V Explosives: N/A
pair parts totage 1 60Hz pet MIL-STD

xpfosive4 :2000 ater: 85 psiNonexposive
t.3 and 20,000 upply Tempetatut
t. control 65 F
onexpojive6: 80 F
,000 ft ind
0, 000 it.
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3.2.2.5 Spare und Rejair ierts

Define prcvisioning/stockage criteria considering
the prime equipment deployment and level of repair analysis.
This paragrbih shoula be a general description of the factors
to be employed in selccting the quantity and type of parts to
be stocked at each level of maintenance. Specify "K" factors
applied to MTBMA/MT.BF predicitions, the protection levels
required and, where applicable, the specific models to be used
for provisioning. Fefer to interface required with MEA and
level of mainternance recuirements specified in Paragraph 3.1.5.1.
This is not to be a parts list with quantities and locations,
but rather the "rules" governing these determinations.

Exampte:

The selection and positioning o6 spare and repair
partt shall be in accoradance with the leveZ of repai,.
requirements speci6ied tn ParagrLaph 3.1.2, the Logistic
Support Analysis (Appendix A), and shall use the following

crtiter-ia:

ORGANIZATIONAL:

Protection level: Items shatt be packaged peA
MIL-E-17555 To l7evel( A

Operationat Reada Rate: The squadrLon rLeady tate, white
utiltizing M XV-3 stem,_Zshal not be lesz than 90%

NRTS: Poviioninci shalU consder' Lthat the not-
repakable-T-station 'tate is predicted to be 25-30%

Dem.and Rate: The mean-time-between-maintenance-
actions (FTM- _-pcvided by the MEA shatt be the point cf
departure 6oz spares6 deteAmnations. The quantities and mix
o6 patts hatt oe such that a 95% probability of a pat being
available uponL dew.and exists.

Model: The ABC mode[ is Aecommiended fo' srate
dctenminaT . Sugge.sted deviat.ons to this process -
cthu analytical techniques may be used subject to approval
by the. ILS mranager.

3.2.2.6 Transportation/Packagin /Handling

Specify environmental criteria which must be considered
for the design of TPH equipment in suppcrt of the prime equipment
at all levels of maintenance. This criteria should be based on
the deplcyment analysis and on the Rupair Level Analysis
wherein each mode of use is identified. Specify T-P-H
considerations peculiar to the grime equipment at each level of
maintenance, for each anticipated mode of use, ana between
modes of use. Include time in storage with the environmental
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criteria.

Example:

The transportation, handling and packaging finctkonat
reqi-rementz 6o4 the XYZ System ate p4esented in the table.
These requitements apply to the movement of the XYZ System
between sites.

MOVE CONTRACTOR
OF
USE TO SUPPLY POINT BASE

REQUIREMENTS SUPPLY POINT TO BASE TO DEPOT STORAGE

Turansport Ptotect system Protect sys- Same as N/A
white being tem white column 2
transported being trans- however
by truck oir potted by air.aiA-lift
rail Ailift pack- modula-

ages to meet rized re-
deployment quiements
criteria need not

apply

Packaging System pack- Ptotect zy6- Same as Packaging shatl
aging to meet tem while column 2 be sufficient
tequiements being tran4- however to withstand
o6 MIL-P-116 potted by air.airlift the environ-
and electronic Airlift pack- modutla- mentaZ extremes
component pack- ages to meet rized re- 06 MIL-STD-
aging to weet deployment quitements ot up to 5
MIL-E-17555 ctiteria need not years
leveZ A apply

Handling Provide capa- Ptotect sys- Same as N/A
bility o6 tern white column 2
loading/un- being trans- however
loading XYZ potted by ai4ti6t
System with air. Airlift moduta-
standard 6ortk- packages to rized re-
Zit. Major meet deploy- quirements
asemblies ment ctiteria need not
shall allow apply.
6or ease o6 Packaged
handling by components
2 men shall not

exceed 35
lbs/package
and hand-
holds shaft
be ptovided
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3.2. 2.7 Data File ( Collectiocr. Report ing,.rlyi

L ef ine the f ield data reju i rcr eats f or th e total
progrom and how the IAi : inaticr. is tc be cbtbiroo; arnd
uti~izei. Suggest a matrix which contains the following by
; :o~ran. phase: (should inrclude customer anc, contractors
foC rn s )

T[ype form - ti-'tl1e a nd fc rr-, num tc:r j f av a iliabl e

Data toc bc. re--cra'd - if r.o form vise

Who records

Action by whoi.

Lata N1epository

Pircse of data

-ht- intAent is to specify a cata sysicri wlhich will
provide operatio.nal and-L Lmat ot er&,ce hi story on, the equ ipmnt,
which can te used for su.pport system voriff-oaticr., product!
logistics improven cot und provide a cie ae oc o
future aesitns and life cycle cost p~~~ i.uair

The keeiabC'4ty an~d ira,,n-tena ?rc data 'teq.4't~enciits
6o, t the XYZ7 Sy-6temi 5h~ati- be. in. accc'zdcu,,cc thtie mat tcL~
ptLe. epted be-Cow. The.?- e data 5halZ L c cci~ccted cin a ccwrexii
6c''tri, dezigred 6o.'t e~e.tcn.( data :cc~~~,aod hU
be ccwmatUbke w-&Uti the . takida.,,d vwctL uitnit codez and
MIL - M-3 876 8

The data co2. Lect-4on, anafy6. A, aiid .Lepett-t1 pptc-
cedei'te. shatl be ctu6ed Loop -coqu-(.k9 pctiod 4c Uz6-C,,re.k1t

c,,- iu-&c.catkon c6 cliange 4equeztt.
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VATA ITEM C a'Lic a~t V L V PRCV. OPER.

E q rcp cjt I den.-<- Tktte, Pailt N4ubc,- and X )l X

Tcolc on Eqttcp- T- cri ii hou.,t6, dayz~ X X X

app Z Cca L -Le

Vaeo6 Act{.vn: Vate 6a- tu~c c t ra xiz - X x

A6'ecte Cow oOptUt Rcc, the - t Vi W itcCC V X 1x x
Pc;u'-t No. , Se't-,a and/cIt itLejpa-tcd
No., and Name.~

Ma6act~d by~: SC, cxpataaoity X X X

Ti;eOn COMrne)nLt: Spet i uut acLumuta-ted x x x
ter day),uit, ci

cyjcte& - which - eu
a pp i L - 's-

ldenti6icatfilor byj To 4 a :aicuU(it)a
ClctLcut Loaction: tuca-ioiz 6zt he ever' t

u-sed it sevetaZ p~acez

Vaozc<ipton akd/ci Th-,s e,.cni "How~ Mt X X x
Symp-tom! c4 Fakcujte. 6a~lttuite codcs~ rnay be~ uced

Vc 'pl-on 0i6 IK the eveint the ac-t.-oil X X X
L o .'t-c'c Action. ~ta~zen -to the equpwL),t -C.S

not duc tc a aaitu;Lk'e
ralcnttackabitt dertwita-

Faus>t Locati~on Reco-Ld and ekiteLt Zhe tflime x x
TxUne: to iGen-tkc6 the pitcb'ee'L.

Fautt Covttectllon That cZewent c6 t~.r x X
T'JYe:duriiig ch-1ci: a 6aiLt e

.(z cci Pectcd by: Repa~ll-
Jc ir ptace; iterroc-<Jt

and ,tep~acintg with a ik

,cng and ientLn

facnt eucce Ccoeu The diuizt on u6 timae -('. x
Time: h4'ch the ptlrrwa,, e.66o~t

,c. iiatted due. to
anCL - tc~tudknKj LC-t6lckg

6C ) a5 -
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DATA ITEM CLARIFICATION VEV. PROD. OPER.

Rea~on 60'z Down Exptain x X
Tim~e:

Sevvt~.ty o6 Faitwe Catego~ize a6 jottowz: x x x

Catazt'~cphic Any jaitu'ie which coutd
Ae.6uJt irn death ot ijLJL4e.6
oAt p'tevent peJL6oihnance
o6 the rn.6.6on

C'tticat Any 6atuite which witt
deg'rade the 6y.6tem beyond
acceptabte timitA and
coutd c'Leate a 4ajety
ha za4d

Majoxi Any baiLtuke whiLc. wAiti
deg )ade the zy.6tern bu~t
which can be ccunte.actead
04% contp'otted adequatety
and .6ca6ety

MznoL. Atk uthcxh

Categooza-i. o6 P4ima4y, 6econda4y due to X X X
Faiu-.e: p4Ainaty handing, en%.'AJon-

rmentatf, etc. W~e "Hlow Mai"
code

Action Sugge~ted SeL6 exptanato4y X X
to Avoid Repetition
06 the PJtobtem:

Pa/zt4 Reptaced: Itemi~zation o6 pa~t,6 X X X
teptac ed

Te6t Equipmnent Name and/o& de~c~t.ption X X
and To 016 Utitized:

Pep4zonnet Utitized: The actuat numbe4% and X
6kitt te'vet q peopte
'tequited to a66ect the
4epaip. o4 togtic. action

Adequacy 06 Repai4 ThL& can be coded tc p~~o- X X
o,% Logiatic, In- vide an in,6icght a,6 to
At,%UCtionh/PP,.0- avait.abiliy and adequacy
cedu4e.6:
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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 demonstrLted. In addition,
system analysis models will be specified in this section.

ExampLe 1:

Mean-Time-To-RepaiA (MTTR) 6haL be dete.mined J'rom
the 'ottowing equation:

MTTR - EXmT

whe.te:

T - Maintenance Time
Xm - Maintenance &ate and i equal to:

(PF) (MF)

MTBFs

P F Pr6babitity o6 item 6aitute a6uming a 8yptem
pAimaAy SaiLure

MF - Maintenance 6actoA. (predicted maintenance actionz
pep, p'timary SaiulLeJ

MTBF S  - Sy6tem Mean-Time-Between-Failure

Example 2:

Maintenance-man-hourt6 pe opetational hour IMMH/OH)
4hati be determined 6ttom the 6ottowing equation:

MMH/OH MMH c * MMHpt

OH

whete:

MMH Total maintenance-man-hourt expended pek month
6o corrective maintenance

MHt Total maintenance-man-houaA expended pea month
So& pteventive maintenance

OH Total opetating hour%4 pe4 month
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Exampte 32

Support Ay~tem co6t eatimating %elationzhip to be
uzed ahait be de6ined a 6uppott coatz, ncuAt.d pen equip-
ment o .~atitnc houw and AhaLL be deteiined Qioer the 6ottowing
equation:

COST/OH C tA

where:

Cta Total coata expended jor 6ppo4t durring
the period 06 inteeat and witt at leant
inctude:

Spaxea
T4aining
Technical Pubtication.6
Ttanzpotation
FaciLitieA
Maintenance Labor
AGE

OH = Equipment oFpeatin9 hour during period o' interest

Example 4:

Mean Time Between Maintenance. Actio,6 (MTBMA) 6ov the
Syatem 6halZ be deter4mined .ron? the 6ettowing equaticn:

MTBMA I

wher.e:

MAAR = Maintenance actior, aArtvat rate. 6ok Acheduted
and unscheduled maintenance

3.3 Desiii ave. Cc.rstruction

This paragraph shall specify minimum system design and
construction standards which have general applicability to
system equipment and are applicable to majcr classes of equip-
ment or are applicable to particular design standards. These
requirements shall be specified by incorporation of the estahlished
military stsndazr s ard specifications. Pequiremento ihick. add to,
but do not ronfilict with requirements specified herein, may be
includcd In individual ccnfiguratior item specifications. In
addition,this paragraph shall siecif) criteria for the selection
and imposition of specifications and standards.
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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.

3.5 Integrated Logistics

This section will specify any special logistics requirements
for the support system. Examples of equipment requiring further
definition of logistics requilrements 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 Technical 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.

4 i.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. Maintainability Demonstration

b. Manuals Validation/Verification

c. 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-471.

Technicat PutbicationA:

Technicat pubticationA p4epared Jo% the XVZ Syztem Ahait
be vatidated concurrentty with the preparation o6 the pubLication4
and Ahatt be ve4i6ied prio4 to detivety utitizing p4oduction
equipment pet the intent oS MIL-Q-9858A.

The,&e %equirementA ato appty to data and pubtication& pro-
uided by zuppLie'6.

Ground SuppoLt Equipment:

Ground 6uppoiLt equipment ptanning shaLZ inctude ttAt
wke/Lein the capabiLity and tepeatabiLity o6 the Apport equip-
ment iA demonAtrated eithe, in a Aimutated o actuat envionment.
Thehe teAt.6 4hatt be in addition to thoe equZie d 60& quatiication
and MIL-Q-9858A.

Pe4ronnet and Training Evatuation:

The compteteneah o6 the petronnet %equitementA and adequacy
o6 the training LequkirementA, Apeciied in Paragraph 3.3 Ahatt
be evatuated. Thi4 evaluation may be a 6eparate program o
may be integrated with the above .6uppott .6ytem vatidation te~tA.

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

c. Delivery of Spares/Repair Parts

d. Training Equipment

Exampte:

The 4otowing in6ormation 4hatt be considered a4 packaging
deign crteria pecutiar to the noted item 06 4ppott. Speciic
inatructionA jo/L detivery wiZ be a4 negotiated in the contraet.

Teat _Equipment:

Equipment utitized 6or% teting o6 etectronic 46ytems, 4ub-
ay.&tem6 and component6 6 hat be packaged Sor detiveriy and 4toxage
wo4td wide. Consideration Ahatt be given to modutarization o6
equipment to ea.e meeting the rapid deptoyment kequitement
4peciiied in the 6y.6tem ope-ation6 requirement. Ba6ic packaging
o6 etectronic equipment 6haLt meet MIL-E-17555 and MIL-P-116.

Equipment utitized 6or handLing/support haLt be packaged

6o% detiiery and Ato4age wo'itd wide pet MIL-P-116.

Spare and Repairt PartA

Meet the requitement6 o6 Pa4agraph 3.2.2.6.

Technicat Pubticationu

Detivery o reptoducibte copy Ahatt be a4 aepciLied in
the contract.

Training Equipment

Thi equipment 6hatt be packaged 6o detivert and u4e within
CONUS only. XVZ Sy6tem t4aine&a which 4imutate the basic 6y~tem
4hatt be packaged in acco4dance with Paragraph 3.2.2.6 tequike-
ment6. Other training equipment 6hal be packaged by 4tandard
comm e-cia 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.
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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) vill use this document as their point of
departure.

Exampte.:.

1) Repatabitity deci4ionh (4epair or dicatd-at-aitu-te)
Witt be ba6ed upon an economic anaty.i.

2) The XYZ Sy,6tem may be a tti-zevicZe procwrement - - -

thei~eoxe, the .6uppott 6ya6tem 6houd u letect thiA p4obabitity.

31 Teit and handting equipment, deZigned to meet the
6unctionalt equitement6 o6 Pargaqph 3.1.5.1 WiLt teitect
utZiLization o6 equipment piueentty in the inventory.

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 tabte peeentA the initiat maintainabitity appo4tion-
ment and ptediction 6o4 the XYZ Sybtem. The detaiL analy6iA
may be 6ound in 4epokt no. XYZ-21671.

(U) Appottionment and Prediction Summary

UNIT PF MTBF MF MTBMA M( 1 0 -6) T MT N N MT

Seekei A 4embly 0.471 255 2.5 100 9,840 1.5 14,760 2

SeekeA% Ahembly 0.02 6,000 4 1,500 666 1.4 932 2
Stw-ct-te

Elect4onic.6 0.082 1,460 2.5 584 1,720 1.7 2,924 2
Packag e

Umbilical/ 0.043 2,790 2.5 1,116 890 2.5 2,225 2
Ha4ne.6

Control Sen- 0.051 2,350 2.5 940 1,060 1.4 1,484 2
6or A 4embly

A56



(10-6 T
UNIT P MTS F M F TBA M 1O'6T MT N NUT

tGuidanee See- 0.01 12,000 4 3,000 333 1.8 599 2
tion $tuatute

Battexy 0.017 7,050 2.5 2,820 354 1.5 531

Watead/SAF 0.017 7,050 2.5 2,820 354 1.3 460 2

Moto4 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

HAS 0.085 1,410 2.5 564 1,760 1.9 3,344 2

Fuze,6 0.031 3,880 2.5 1,552 645 1.8 1.161 2

A~t Section 0.01 12,000 4 3,000 333 0.8 266 2

Totat 1.00 120 19,809 31,768 63,500

MTBMA & MTBF MTBF u MTBF5  120

MTTR . £m T  - 310768 - 1.6 PF

LA9I, S09
X.m (PF) (MF)

MTBFs

MMH/UH ZNTXM- N 63 500 0.02 u 0.14
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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-

tions or standard dictionaries. More specialized terms will

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)

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

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

environment 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 spirs, 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:

1. The Maintenance Plan 6. Facilities
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. Its 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

fr 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, transportation 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.

B-9

th1



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 betoxe,

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

t 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 sp~cific 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

any given tank under the same circumstances, will be deadlined

for unscheduled maintenance on a specific day is described by

a stochastic process.

B-11



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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