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Introduction

Although defense components and industry have contributed to the development of
Integrated Logistic Support (ILS) concepts expressed in DoD Directive 4100.35, differences
in the interpretation and implementation of its broad objectives exist at all levels. These
concepts and objectives call for positive management actions integrating all support
elements in order to maximize the availability of equipment and optimize support costs.

This guide presents a systematic management approach to the early integration of
support criteria into design activities. It provides a credible technical basis for developing
significantly improved life cycle cost estimates within the performance and availability
requirements of the mission. It should assist managers within industry and the Services in
preparing their own definitive plans for the development and management of support
requirements and activities.

The guide also identifies the interrelated elements of logistic support requiring project-
type management. It places them in perspective with both mission objectives and such
other varied functional management disciplines and techniques as systems engineering,
procurement policies, life-cycle costing, configuration management, value engineering,
quality assurance, resource management, etc. (see fig. 1). This chart lists as “Ways to
Manage” some of the products of such functional management organizations as maintenance,
supply, procurement, the comptroller, ete. It is significant to note here that traditionally,
these functional managers usually achieve recognition through the conservation of resources.

Figure 1 separately lists some of these same functions as “Support Elements,” or
“Things to Manage.” These, along with other system acquisition activities such as program
administration and control, system design, and production are also important interfacing
functions of project management during the development and acquisition of new systems
and equipment (see fig. 2).

Unlike the functional manager, acquisition project managers usually achieve recogni-
tion through the application and expenditure of resources. These different motivations of
functional managers and project managers are in fact essential and complementary features
of materiel management.
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Project management is not restricted to acquisition activities. Commodity manage-
ment and other management-by-exception techniques such as NORS (not operatioraily
ready, supply), critical item lists, hi-value and weapons system accounts are also forms of
project management. "

Conflicts between project and functional managers within the logistics disciplines
themselves often have been settled for the lowest apparent cost, without consideration of
future effects on equipment availability or support costs. Functional management policies
should be selected to optimize total operational support costs. It is believed that this can
best be accomplished tnrough a systems engineering approach to integrated logistic support
planning of the sort presented in this document.

It is the responsibility of top commanders and executives to esiublish responsive policies,
priorities and review procedures which advance these ILS objectives and which will effec-
tively allocate available resources among competing project managers.

Intended as a reference document for use in ILS planning, the Guide provides a road
map of key actions in support of a typical major system development. It derives its authority
from existing Defense objectives, policies, and directives. Wherever it is not compatible,
it will identify an interfacing problem area which requires resolution.

The various contributors to the document soon discovered that their separate Service-
oriented terminology was the only impediment to almost unanimous agreement on the
technical subject matter. This resulted in the necessity to use common terms. While some
terms may be unfamiliar to those who are used to specialized nomenclature, the meanings
should nevertheless be clear inasmuch as dictionary definitions are used.

1.1 Definition of Integrated Logistics Support
DoD Directive 4100.35 describes Integratad Logistics Support as:

“. .. a composite of the elements necessary to assure the effective and economical
support of a system or equipment at all levels of maintenance for its programmed life
cycle. It is characterized by the harmony and coherence obtained between each of its
elements . . .”

What is described is the life cycle task of support management. It includes responsibility
for preserving continuity in the systematic planning, development, acquisition, and operation
of weapons and equipment in order to maximize readiness and optimize costs.

1.2 Application

ILS planning will provide visibility of the support requirements essential for improved
life cycle costing and systems analysis trade-offs. It can also provide a sound baseline for

S
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achieving lower costs per unit of equipment use through life cycle costing and total package
nrocurement techniques. Development of meaningful ILS readiness performance and sup-
port requirements in contract specifications will permit better control of major support
costs, will provide earlier and better performance specifications to the contractor and may
provide earlier means of achieving demonstrable life cycle cost comparisons. This specifically
requires systematic analyses of the design considerations and support requirements to deter-
mine their interdependent impact on each other. This is accomplished during the concept
formulation, contract definition and development phases as the logistics input to the systems
engineering process of design optimization. These procedures are designed to minimize
later costly chanrges to production hardware and the expensive modifications of operational
equipment (see fig. 3).

The guide describes disecreet management actions which might be performed by con-
tractor or Service program managers. Program plans and contracts must specify the assign-
ment of responsibility for these actions. Only key program actions and approval points (for
systems and equipment of average complexity) have been included in the support manage-
ment networks. They would demand abbreviation for off-the-shelf or minor equipment
procurements and expansion for specialized and complex systems (e.g., insertion of additional
events). FFurther, procurement methods will markedly influence responsibilities and actions.
Service project managers and industrial contractors must tailor the events to their particular
requirements. Specific procedures and interfacing procurement practices must be designed
with clarity and simplicity as the goal.

1.3 Planning Life Cycle Support Management

Integrated logistic support planning during acquisition requires management of the
following selected activities or elements:

Technical Data (TD)
Facilities (FA)

Personnel and Training (PT)
Funding (F)

Management Data (MD)

« Maintainability and Reliability (MR)
» Maintenance Planning (MP)
Support and Test Equipment (SE)
Supply Support (SS)

Transportation and Handling (TH)

Certain departments and agencies within the Department of Defense may presem .,
or in the future, classify elements of support differently for purposes of management empha-
sis. Such differences are of secondary importance as long as two basic requirements are met.
The breakdown chosen must include consideration of all required support management
activities. The elements chosen must be functionally related to permit their assignment to
task-oriented individuals and organizations.
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The engineering disciplines of ma’ itainability and reliability are listed as elements
from the standpoint of their maintenance preventative roles. These disciplines are also needed
to perform trade-offs between support elements, and provide key characteristics inputs from
support management to design. It is recognized that they must also remain as functions of
design to perform engineering apportionment of performance goals to subsystems and
components.

Two separate elements are used to define support data requirements. Experience has
shown that much confusion stems from failing to separately consider the management of
technical hardware descriptions and related instructional or procedural manuals from the
collection and analysis of periodic or transient performance and failure data. Although
technical in nature, these latter data measure the results of organizationally combined
equipment and people of various skills in various mission environments. While common
hardware coding identification should be maintained, the differentiation of these two ele-
ments of data as “technical” (for hardware descriptions and procedures) and “management”
(for evaluation of equipment and organizational support capabilities) is considered essential.

The fact that such essential management functions as quality assurance, configuration
management, value engincering, cost reduction, and others have not been included as ILS
elements should in no way be interpreted as detracting from their importance. Some are more
properly listed as elements under the project management functions of Administration and
Control, System Design, or Production. Others are techniques of management such as cost
reduction or contract support that could be applied across the board to any activity (figs.
1 and 2).

There are also numerous technical innovations, such as “numeric controls’ for machine
tools, which may offer new and significant options in spares provisioning or other areas for
management improvement. Many excellent mathematical models and simulation procedures
fall into this category. While these kinds of techniques will continue to be of tremendous
importance to the support manager or specialist, their ILS application must be left to his
evpertise and ingenuity due to practical limitations on the scope of this book.

Figure 4 charts a systems engineering approach to integrating the project management
functions of support and production with system design (also see fig. 2). Key life-cycle
events for each of these project management functions are depicted, and the chart represents
a systems engineering approach to their interface with the controlling events of system design.

The charting techniques used in this document necessarily show integration between
support and production with system design through their respective functional management
event lines. While this is in accord with the alignment of management responsibility, standard
management practices permitting the delegation of lateral coordination between elements
(with resolution of unsolved problems elevated to the next level) should be understood.

Subsequent chapters of the guide will expand upon the event relationship between

e -




System Design, Support Management, and each of the support elements. A summarization
of these activities in each life cycle phase follows:

e Concept Formulation Phase support planning activities begin with the definition
of top level functions needed to satisfy operational capability, e.g., new mission,
weapon system, or equipment. Included in this required operational capability
document is an estimate of the current support capability which may satisfy
these functions. Current support capability is defined as existing procedures,
repair facilities, skills, and equipment which could be used to accommodate a
new requirement. Trade-off studies are performed to find different means of
satisfying those requirements which cannot effectively be satisfied by existing
support capabilities. The best of these support concepts are selected and included
in the 5-year Defense Program along with the prime equipment selection. The
selected concept(s), along with requirements to be levied on the contractors for
contract definition, is included in a logistic support section within the system
development plan. Management should plan for inclusion of the cadre of concept
formulation support personnel into definition phase activities. This will help
assure continuity of support planning. The preservation of technical competence
and continuity of experience through all life cycle phases are major factors in
avoiding unnecessary support expenditures. Command prerogatives available
within each Service to maintain such continuity in equipment support project
management include: (1) insuring compatibility between the functional and
organizational support relationships, (2) personnel policies which maximize
experience through training and reassignments between operational and system/
support commands, (3) effective procedures for the timely collection, analysis,
and dissemination of management, performance, usage, and historical data,
(4) protection of budgeted funds for travel! between locations of activities
participating in the program, and (5) judicious use of contract technical repre-
sentatives, contract technicians, consultants, and other contract services as
required.

o Contract Definition Phase support planning activities are based on the logistics
requirements in the system development plan. The technical requirements are
combined with management planning criteria providing guidance on the respective
planning and support responsibilities of the service and contract program man-
agers for inclusion-in the rqeuest for proposal. Proposal evaluation criteria 1s
also documented for subsequent use by source selection board personnel. Con-
tractor proposals should be evaluated for: (1) The degree to which they meet or

!“Protection of budgeted funds for :ravel” is an objective which should be given consideration to
enhance integrated logistics support planning.

2l A 2 e £kt
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exceed minimum readiness requirements and other support specifications, (2)
comparative creaibility of life eycle cost estimates, and (3) demonstrability of
specifieations goals and requirements. Successive iterations of these proposal
activities are often necessary to select an optimum equipment and support
approach. These actions result in development of definitive - pecifications for
equipment ard its support.

The selected contractor support plan and detailed technical and management
eriteria for development phase planning are combined in a logistics support plan
for inclusion in development phase contracts. Anticipated requirements for
maintenance actions, equipment, personnel, tramning, spares, and data are
identified. Development contracts must define equipment readiness (in terms of
maintainability and reliability requirements} as well as other support require-
ments and constraints, schedules and controls, and subsystem and system
demonstrations to be conducted for vahdation of all specification requirements.

Dervelopment Phasc support planning activities begin with the definiticn of more
detailed logisties support concepts and resource requirements as the systent
equipment design progresses. Muintenance actions, times, levels, locations, and
the requirements for spares and repair parts, facilities, personnel, training,
training equipment, technical data, tools and test equipment are refived. Logisties
support personnel participate in design reviews and hardw.re tests and derron-
strations. All resulting changes are evaluated by support element svecialists for
their impact on support requirements and functions. Design support trade-
offs are conducted. Pregram management approval based on those trade-offs
results in establishment of a pooposed product baseline configuration and release
of nitial production contracts. Includea within these contracts must be the
specifications for and means of demonstrating attainment of operational readi-
ness performance goals.

Production Phase support plann’ » activities start with the completion and
refease of doiuiled procurement specifications for hardware and supporting
items. Limited quantities of these resourees are procured for test. .\ firsi article
inspection is conducted. Tt includes the evaluation of support resources and
their specifications. Aceeptance of these resources to their specifications estab-
hshes o firm produet baseline for foliow-on procurement. Serviee tests are con-
ducted o preplanned operational environment to verify user suitability and
the achievement of support reuirements. Deficiencies, found during test, are
corrected by engineering change. The changes are evaluated for their unpact

on support planning prior to their incorporation into follow-on production




items. The availability of support resources necessary for equipping the first
operational organization is verified.

« Operational Phase support activities begin prior to delivery of initial production
units to the first operating organization for suitability 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 modification decisions. Modifications incor-
porated either in new production runs or as minor changes at the operating unit
are documented together with the reason for the change. This information, as
well as subsequent support management data, is made available to similar support
planning efforts.

Equipment modernization or phase-out for technical reasons is dependent on
advancements in the state-of-the-art, revised mission requirements and evalu-
ations of the cost-effectiveness of maintaining existing inventories compared to
replacement with better equipment.

1.4 Use of the Guide

Chapter 1 provides an overview of the purpose, application and contents of the guide.
Chapter 2 describes the system design and support management relationships necessary to
the planning of logistic support. Chapters 3 through 12 describe the life-cycle program
events for the selected support elements. Foldouts at the end of each chapter illustrate the
required interface between each support element and design management, and support
management. These chapters also portray each element’s rclationship to design, production,
test and operations. )

After reading the first chapter and through the introduction to chapter 2, the executive
seeking a general understanding of the systems engineering approach to ILS planning can
skip to the last foldout chart, figure 16, for an overview of the life-cycle relationship between
all support elements in terms of specific support actions. Support managers will find it con-
venient to follow foldout charts for each chapter while reading consecutive action block
descriptions. They should also note their responsibilities for the selective use of technical
and administrative tools described in chapters 11 and 12 covering the support management
elements of “Funding’ and “Data.”

In its entirety, the guide provides a “kit of tools” for use by program managers, designers,
and logisticians. It is intended as an aid to assist them in tailoring or critiquing logistics
plans and actions in support of equipment readiness.

The guide does this by providing examples of logistics actions which might be accom-
plished during the life cycle of a typical equipment program. It is not an inflexible plan. It
is intended to help project managers tailor program milestones to fit their own peculiar

1
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development requirements, as modified by the degree of system complexity, procurement

methods, ete.

Althcugh the guide itself 12 not a contractual documnent, its basic procedures are work-
able today within the framework of existing policies and directives of the separate services
if project managers and contractors choose to plan tneir own action sequences and negotiate

them into the contracts.
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2

System Design/Support Interface

2.1 Introduction

Support planning requires a close and dynamic working relationship between system
design and support management. It involves repeated review and refinement of emerging
support requirements and their probable impact on design objectives, including operational
and readiness performance characteristics. Quantified operational readiness performance
gpecifications (in the form of maintainability and reliability characteristics and projected
support requirements) thus become a yardstick against which design and support can be
defined in terms of assigned tasks and needs and evaluated in terms of finite measurements.
These requirements, or key characteristics, must be expressed in terms of ‘‘numbers’’ meas-
uring gross system availabilily, utilization, downtime, turnaround, crew requirements,
maintenance man-hours per operating hour, defined constraints, etc., as appropriate to the
equipment type and intended use.

The objectives of ILS planning include the elimination of support requirements when-
ever practical and reduction cf remaining support costs to the optimum level consistent
with operational readiness requirements. These results will not come about by routine
observation of support needs. Their attainment requires systematic evaluation of all design/
support characteristics by qualified engineers and support technicians. This involves the
continuous assessment of the probable impact design will have on specific performance
and suppcrt requirements. The effectiveness of such a maintenance engineering analysis is
dependent ou documentation to record and disseminate changes in developing support
requirements, plane, design and specifications for recurrent evaluation by support special-
ists and design engineers. :

Both service and contractor managers must assure that their specialists responsible for
the various support elements: (1) Understand the system or equipment mission obje:iives,
(2) define actions and resources required for complete life cycle support, (3) schedule actions
and commit resources to support development and future operations, (4) request and utilize
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funds in a preplanned sequence to minimize cost overruns and unnecessary program delays,
and (5) use performance and management data and standard staff control techniques to
maintain an information and experience exchange between program elements.

Figure 5 depicts the step-by-step system design/support interface events typical of a
weapons systems or equipment of average complexity. Section 2.2 includes descriptions of
the system design management events which will require the coordinated participation of
support personnel. These events will result in the systematic identification of required
support activities, a prerequisite to the achievement of mission readiness and cost effective-
ness in support planning. Section 2.3 includes a description of the support mansgement
events which will result in the integration of all logistics support actions.

2.2 System Design Mcnagemem—-ch;iled Event Description

SD-1 Required Operational Lapability

The system or equipment life cycle begins with the identification of an operational
deficiency or the need for a new military capability. This required operational capability
iv usually defined by the nature of the threat, the anticipated operating environment,
variations in basic mission and the constraints of policy, gross schedule requirements, and
minimum system operational performance criteria; e.g., speed, range, capacity, firepower,
target acquisition, vulnerability, etc. These needs result in a tentative requirement for a
new vessel, aircraft, missile, vehicle, communications systems or gear, or for multiple com-
binations of such hardware. These requirements must undergo screening and approval
prior to further concept formulation phase action.

SD-2 Approve Required Operatior.al Capability Document

The desired capabilities and requirements of the system (SD-1), the ¢ :timate of logis-
tics support requirements and objectives (SM-1), and the estimated current capability to
meet these requirements (SM-2) are all essential inputs to the operational capability docu-
ment. Review and approval of this document should provide information for mission analyses
and preliminary design necessary to develop system concepts, technological approaches,
and related cost and schedule information. Whether these studies are performed by con-
tract or by the Government, responsibilities for the development of requirements for schedule,
costs, work breakdown structures, etc., must be clearly assigned.

SD-3 Conduct System Feasibility Studies

Based upon the approved operational capability document and feasibility studies,
several preliminary system and equipment ideas are developed to explore alternate ways of
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achicving mission objectives. Preliminary design i« hen conducted on the most promising
coneepts, "nd system/cost effectiveness tiadeoffs arc made to determine the optunum choice

among the se- cral system snd equipment concepts, Logistics support requirements estimates
defined during these feasibility studies permit comparison between varwus life cyele support
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cost alternatives. These ' udies may be summarized for program management review and
must record selection rationale behind each considered concept. They include tradeoffs
involving systein and support selection, developinent cost and schedule estimates, life cycle
cost estimates, and nreliminary performance specifications.

SD-4A  Approve Program Change Request

m When a system concept is developed to the point where its technieal and economic
teasibility can be verified, a Program (hange Request (PCR) is prepared to incorporate

:“ the selected program into the Dol 5-Year Defense Program. DoD approval is granted by
E a Program Change Decision (PCD).

4

= SD-4B  Approve System Concept Formulation Package

?’f The system coacept formulation package assures higher authority that the selected

concept is the best way to satisfy the identified operational need and recommends the
resources needed to pursue further development. The package contains a description of the
proposed system, the costs and schedules, and the rationale supporting the concept selec-
tion. It provides {or & preliminary program review prior to preparing a systein developmeiit
plan.

3D-5 Approve Sysiem Development Plar

The systen development plan becomes the functional baseline for further engiveering
development of performance specifications for the concept selected during the frasibility
studies. The plan meludes such things as functional and engineering deseripuions of operations
and support requirements, preliminary systems and equipment configurations, and trade-
offs to he further considered. Fmphasis is placed on areas of high techpical risk, schedules,
and life eyele costs. It also identifies funding requirements so that contract definition and
development phase budget allocations can be made. Acceptance of the Development Plan
15 a Rey Approval Aetion” requiring review and approval prior to contract and “indings

release by Service level or OSD authority (as appropriate to existing policy on weapon
technology and dollar thresholds). Program reviews leading to this “Key Approval Action”
mnust ansare adequacy of vlanning for the logisties support of operational maintenance
activities. They must be conducted with v rticipation by logisties staff members at the
appropriate Servie or DoD decision level.
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SD-6A Anpprove Systems Contract Definition

A diteetive imitiating sole source or competitive contract definition for the selected
system and support concepts is issied following approval of the development plan. Pro-
warewsent and budget authoerizations are provided to the development command in this
management directive,

SD-4$B Approve Support Requirements

Support requirements are approved as an integral part of the systems contract definition
approval through direct coordination with responsiile support managers at all approprate
Dol levels. This approval is the hasis for beginning development of the logisties support
management plan.

SD-7A  Appoint Source Selection Authority

Early contract definition phase effort consists of detalled enginering to define operations
and suppert per.ormance requirements. This effort i1s aimed toward the preparation and
approval of an “allocation’”” baseline for acquisition of the syster' and equipment. Contract
definition involves competitive proposals by several contractors. A source selection authority
s appointed to provide DoD inhouse evaluation of these proposals. Assistance is provided
through representative staff elements of the Services. The purpose of this assistance 15 to
help establish the source seleci.un criteria.

! SD-7B Provide Support Requirements for Request for Proposal

The logistics support requirements (SN-5) provided as a part of the systems develop-
ment plan (81-5) vre included in the request for proposals (SD-7("). It is of utmost unpor-

tance that these requirements thoroughly define operational and readiness performance
specification goals and the support management approach to further development and
acquisition of support resources.

b SD-7C Request for Proposal

The request for proposal is prepared for isshance to competing contractors. It contains
results of prior studies and the current system speeifications. neluded are such key character-
1stics as readiness performance targets, with criteria for their further developinent, test, and

demonstrations. Required program management ecriteria include assignment of responsi-

I f

bilities, and selective identification of specific portions of general directives, policies, and
procedure guides that are to apply to this procurement. Depending on the complexity and
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cost of the system or equipment to he developed, successive iterations of requests for proposal
may be required to refine specifications.

Where appropriate, renuirerents for life cycle cost estimates should be included in final
requests fo1 proposals. Here program management must consider and define representative
cost elements, time elements, and the simplest appropriate methodology to be fvillowed by
competing contractors in developing and updating life cycle cost estimates for (1) program
funding and budget control and (2) cost of use (and ownership) comparisons. In simple
equipment procurements, producy uo guarantees alone might satisfy these requirements.
Similarly, where the contracts include contractor assumption of support resransibilitics and
asseciated costs, major life cyele cost elements may be alreauy incinded 1mn the cost of
acquisition.

SD-8 Evaluate System Proposal

Upon receipt of the system and equipment proposals, the source selection evaluation
board reviews and scores each proposal " sed upon the previously established criteria.
Subsequently, selected competing contractors will continue to define the performance require-
raents of the system elements and their plans for production, operations, logistics and training
The resulting system definition is then evaluated. This final evaluation determines the
techrical soundness of the proposal in meeting performance requirements, degree of identified
risk, contractor fulfillment of tasks in the proposal work statements, and his ability to
accomplish them, best features of each proposal’s design approach, costs and schedules, snd
comparative impact of proprietary rights.

SD-9A  Approve System Development

Jevelopment plan specifications and terms (SD-5) constitute a functional baseline
which the project manager must use as a negotiations floor. Improved specifications and
more definitive ter™s may be incorporated into the contract as a result of negotiations. The
updated plan must now include procurement specifications and detailed demonstration
methodoiogy ; equipment and support element resource requirements, including government
furnished items; cost and price estimates, and any special contract clauscs. Review of the
updated development plan is prerequisite to “Key Approval Action’” by the designated
project approval authority. This review endorses the plan as an allocation baseline for the
development contract awards. It must include participation by losistics staff members at
the appropriate Service or OSD decision level to insure adequacy of support planning for
the maintenance and readiness of equipment in the operating environment.

19




T Y

—— v —— —— -

SL--9B  Select Contractor(s)

Upon approval of the system development, contractors are selecied. The selection is
based upon the proposal evaluations (8I)-8). Multiple coniractors may be chosen, particu-
larly for subsystems development, under the direction of a system project office. High
confidence in achievement of the iequired mission capebility must be the first selection
consideration. After speeified operational and readine<s performance requirements are
assirea, vther considerations may then be weighed.

SD-10A  Award System ievelopment Contract

Based upon the development approval and contractor selection (SD-9 A and B), the
contracts are awarded.

SD-10B Begin Detuiied System Design

System and equipment specifications, including operational and readiness performance
criteria (design requirements), are the basis for detailed system and quipment design.
Maintainability and reliability parameters (MR-9) are included in the design considerations.
Continuous coordination with other support elements is required to assure that a proper
balance is maintained between design performance and cost versus support requirements
and their effect o1 equip ment readiness.

SD-11  Complete Detciled Design of System /Equipment

Beeause the system and equipment design is a continuing effort throughout the develop-
meni phase, this event is shown nere as a sample iteration of the design lvop. Subsequent
reviews, tests, and demonstrations create a feedback of engineering changes aud new re-
quirements which in turn must be analyzed and programmed into a new design cycle. This
typical feedback loop 1s shown in simple form in figure 5. The support impact of these changes
15 also evaluated (SM~12B). Any further changes are fed back into the design cyele. The
engineering drawings, specifications, and test procedures become the basis for contractual
control of eaci cnd item to be manufactured and tested.

SD-12  Review and Approve System Design

Review and approval of system and equipment design 1s conducted at predesignated
review points. Included are all aspects of design such as performance, maintainabihity,
packaging, structure limitations, safety, standardization and support requirements which
have been generated based upon the design. Changes are incorporated in the engineering
documentation and detailed specifications. Design review and approval results in con-
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currence of the development command to commit the design to fabrication of prototype
models. It is also the basis for provisioning planning and preparing preliminary technical
data.

SD-13 Conduct Subsystem Demonstiction

As the desizn and test specifications are being completed, subsystems prototypes are
fabricated and tested. Performance to detailed specifications should be demonstrated. To
the maximum degree possible, support requirements are verified during demonstration.
Results are evaluated and problems resolved.

§$0-14 Conduct System Demonstration

Demonstration of the prototype hardware systern, followed by corrective action while
there is still time to change specifications at minimum cost to the program, is a desired
objective. Verification of support requirements (SM-13) is part of the system demonstra-
tion. Corrective action results from the change activity (see change loop fig. 5, SD-11
through SD-14, and SM-12B). The Government and contiractor joint tests demonstrate: (1)
system capabilities and limitations; (2) performance, control, maintainability and relia-
bility; (3) availability and validity of techmcal data; (4) compatibility of subsystems; and
(5) adequacy of logistics support planning.

SD-15 Establish Proposed Product Raseline

Completion of system demonstration and incorporation of tne resultant changes es-
tablishes the proposed product confiziration bascline consisting of all the specifications
necessary for initial production and first article testing.

SD-16 [Initiate Production

Establishment of the proposed baseline configuration (8D -15) 1s followed by production
of nitial units for the first block of user service and operational suitability test items.
Further production and subsequent coneurrent support commitments are contingent upon
formal acceptance of product baselne specifications (8D 17B). Support resources may or
may not be acquired under the same production contract, depending on the procurement
method selected, the nature of the svstem and equipment and the contractor capabihty.
One example might be consideration for the use of multi-year procurement. Priorities m-v
be established on hine-of-balance type schedules to assure delivery in phase with planned
operational obiectives. Where appropriate, coroliary procurement action must be taken to
acquire additional mstallations and facilities

N




SD-17A.  Complete Detailed Production Specifications

11

Completing the contract end item specifications involves the preparation of “bnild-to
specifications and drawings upon which acceptance, testing of che first production article
and follow-on production can be based.

SD-17B Conduct First Article Inspection

First article inspection consists of a review of drawings and specifications against the
{irst article of hardware. Review and acceptance of this product baseline configuration is a
“Key Approval Point” upon which follow-on production 1s contingent. This re lew will
include logistics staff participation from the appropriate Service or OSD decision 'evel.
It must insure that design producibility has been achieved without compromising system
concepts, maintenance supportability specifications, performance and support costs. Changes
beyond this point usually result in block modifications which are generally very costlv in
comparison to the paper and prototype changes made prior to establishing the product
baseline. Any changes as a result of the inspection must be made in conformance with
current configuration management directives and instructions. Inspection approval denotes
formal acceptance of the detailed specifications as audited and approved contractual
documents.

SD-18 Conduct User Service Tests

Service tests usually oceur at a user test facility in a simulated environment. Resulting
system, equipment and support chauges are reviewed by the user and developer and incor-
porated into follow-on production planning by engineering change proposals. Test results
mnclude limited performance experience, technical data validation, support and test equip-
ment performance experience, equipment operator evaluation, and servicing and maintenance
experience. Requirements for sig ficant changes mught Cesult in the immediate initiation
of a modification cycle as deseribed in blocks S1D-23 through SI1)-25.

SD-19  Accept System for Operational Testing

Satisfactory completion of the service tests provides program management with the
confidence necessary to contimue production and acceptance of hardware in those quantities
required for mitial deployment to operational units. Further tests will establish the degree
of achievemert of operational readiness performance specifiestions required by the contract
(sSD-22).

" The expression, “build-to,” signifies the comnletion of specifications with procurement information
and/or any other support information stemming from contractual agreements.

22

RETE o R R

:

ise

st ard




PITRT = EE E T -

SD-20 Verify Availability of All Required Support Resources

Prior to equipping the first operational organization, availability of all system and
support resources according to planned schedules is verified. System/support commands,
contractors, and using commands review and evaluate shortages, schedule problems, pri-
orities, delivery plans, inventory distribution, and any other applicable material management
considerations for possible correction. Coordination between the operational and system/
support commands is necessary to insure complete planning for operations and support.
Time-phased activity schedules include the exact need dates and phase-over actions required
to furnish equipment, tools and test equipment, spares and repair parts, technical data,
trained personnel, training equipment and other system and support resources to the
operating units.

SD-21 Equip First Operational Organization (Test)

Equipping the first organization can vary from the complex installation and checkout
of a missile system to the delivery of a test box. Similarly, the system activation and sup-
port effort covers n broad spectrum. Contract end items of equipment are shipped to the
location of the designated test unit. Appropriate phaseover actions are carried out by both
development and operational command personnel to assure the rapid and complete accom-
plishment of this task in accord with preplanned schedules. Installation and checkout
includes receipt and acceptance of equipment and support resources, assembly, installation,
test. integrated system checkout, and verification of the system and support resource per-
formance as installed. Compatibility of all interfaces is verified.

SD-22 Conduct Operational Suitability Demonstration

A predefined demonstration of a full complement of equipment will be conducted by a
typical user organization such as a ship, squadron, company, or regiment during routine
training operations for a specified time period.

The demonstration objective is to verify achievement of operational requirements
(including readiness performance) through mission accomplishment . . . in a defined
environment with measured manpower skills and established équipment and facilities support.
See SD-9A through SD-10A on contract specifications development.

The value of the demonstration will be in direct ratio to the realism with which test
ground rules were negotiated for personnel selection based on available skills and average
manning levels, spare parts provisioning, test mission profile mix, special test data require-
ments, etc. Management evaluation and control of such an operational test should be
directed toward containing the test within these established rules and objectives. Care
should be taken to avoid interference with the detailed operations and maintenance manage-

ment of the test unit.
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SD-23 Identify Deficiencies

Figure 5 depicts a typical change or modification cycle that may be initiated by any
one of several operational situations such as (1) the inability of the system or equipment to
satisfy its current requirements, (2) changes to mission operational and support roles, (3)
correction of discrepancies where the forecast operational and support goals were unreslistic
or inaccurate, or (4) equipment failures caused by improper design or fabrication. In all
cases deficiencies are identified and evaluated. Trade-off studies are performed to determine
the effect of these deficiencies upon future operations and support. A decision is made with
regard to further program action.

SD-24A Propose Modifications

Based upon the identified system and support deficiencies (SD-23), alternate approaches
for modifying the system and support resources and procedures are developed. These alter-
natives incorporate the best of the field experience recommendations as well as innovations
created by advances in technology. Emphasis is placed upon the correction of the deficiencies
by procedural or simple workaround changes. For example, new methods of field repair for
electronic cards using available tools and test equipment may be better than the risk and
effort involved in a functional design change to the electronic system. This is true only if
readiness is not jeopardized. The best approaches are proposed in the modification package
along with schedules, manpower, and cost estimates. The proposal must comply with the
requirements of applicable configuration management directives and instructions.

SD-24B Decision To Modify

Configuration control board action approving the modification package must be in
accord with procedures implementing current configuration management directives and
instructions. These procedures, directives, and instructions also establish levels of approval
authority. Review and approval action at the appropriate decision level must include
logistics staff participation to insure adequacy of planning for the logistic support of
operational maintenance activities.

SD-24C Initiate Action To Change Production

Where major system or equipment changes are required, a new production cycle (SD-16
and on) for follow-on operational units is initiated against the new configuration baseline.
In such a case, aforementioned modification studies involve planning sequences and actions
which are equivalent tc the definition and development phase tasks leading to a normal
product baseline. The detail for each required action in this testing and analysis sequence
may be reduced as appropriate to the modification requirements.
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SD-25 Modify Existing Svstem [Equipment

To assure mission success within the time constraints imposed by operational require-
ments and to satisfy safety, performance, economic, or other factors, it is often necessary
to retrofit existing equinment. In this case technical compliance change packages are pre-
pared which specify the change requirements, responsibilitiee  schedules and funding by
which the military organizations or selected contractors are to perform the required modifi-
cations. These changes are accomplished at field, depot and contractor facilities as designated
by the avpropriate system/support authority.

Support Managemsnt

The Employment of
Logistiis Engineesing
Disciplines for the
Development and Use of
Military Weapons and
Equipment by the Separate
Services and Industry

2.3 Support Maiagement Detailed Event Description

SM-1  Ddfine Lndistics Support Copability Requirements

Speciahists quahitied in all arec - of support management must be organized to perform

8 systematie and coordmated analvsis of the required operatienal capabihty u order to
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determine the needed logistic support capability. These capabilities will be stated in terms
of (1) quantitative readiness performance criteria (e.g., system availability, utilization,
permissible scheduled and unscheduled maintenance downtimes, operator and maintenance
requirements in terms of gross skills and manning levels, firing rates, launch rates, etc.),
and (2) qualitative readiness requirements (e.g., compatibility with existing replenishment

techniques, operational unit self-sufficiency in remote areas, personnel skill level limitations,

automated fault isolation techniques, etc.).

Support specialists provide support considerations to the required operational capability
document by (1) identifying the needed support capability, (2) proposing modifications
to the operational requirements statement which will enhance overall effectiveness, and
(3) recommending substitute capabilities or alternate solutions.

SM-2 Estimates of Logistics Support Capcbilities

The logistics support capabilities estimate consists of an integrated package of each
support elements’ forecast ability to satisfy support readiness requirements defined in SM-1.
The information developed in follow-on action blocks labeled MR~-2, MP-2, SE-2, FA-2,
etc., must be analyzed and properly integrated by support management. The results are
reflected in the operational capability document. FFor example, the estimates would include
readiness performance experience together with lessons %learned on previous similar systems
(e.g., utilization, availability, incidence of unscheduled maintenance, causes of maintenance
downtime, facility requirements, training requirements, technical data display techniques,
fault isolation techniques, the benefits of tracking repair parts usage, the maintainability
goals to be considered from similar system and equipment design experience, etc.). Probable
support requirements over and above existing support capabilities are identified for further
action. Government and contractor responsibility for studies to develop support concepts
which satisfy these requirements should be clearly defined.

SM-3 Develoo Support Alternatives

The logistics support ideas incorporated in the system feasibility studies (SD-3) consist
of an integrated package of support element tradeoff study results (e.g., equipment redundancy
or high reliability vs. maintenance upon failure) and selection of the best of each element’s
approach to overall support. The prime focal point for tying together the design and support
tradeoffs is maintainability and reliability (MR-3). The tradeoffs combining system design
alternatives with concept inputs from each support element are an integral part of the
system feasibility studies. Failure to recognize and consider the combined tradeoff alter-
natives can result in commitment to a support concept which leads to excesses and short-
ages, duplicate facilities, and poor utilization of existing capabilities. Simulation techniques
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and mathematical model analysis may be used as aide t {"adcof cowr-Zicias. Use of these
techniques should be based on problem complexity and the ncea for building a dynamic
management data baseline (see ch. 12).

SM—4A Prepare Logistics Support Program Change Request

Subsequent to the development of support concepts, the logistics support section of the
Program Change Request is prepared. This section should contain brief statements regarding:

» Readiness performance goals, including maintainability and reliability design
performance requirements,

e Maintenance concepts,

« Probable support impact on current or projected organizational capabilities,

o Preliminary estimates of life cycle support cost, and

e Major support development milestones.

SM-4B Prepare Support Concept Formulation Package

The selected support concepts are combined for inclusion in the system concept formula-
tion package (SD-4B). The support package incorporates the selected concepts developed
in SM-3, the estimated costs and schedules, the concept selection rationale and the specific
funding needs for further development. The package also provides justification to the logistics
approval authority for the selected concepts.

SM-5 Develop Support Plan Requirements

Based upon inputs from SM-2, SM-3, and SM—4, the support plan requirements are
developed for inclusion as a logistics section of the system development plan (SD-5), and
the RFP. These requirements include gross support functions that meet system or equip-
ment requirements, the design and support goals and criteria in terms of readiness and
cost to be met during engineering development, support tradeoff criteria to be considered and
support program management activities and decision points anticipated during subsequent
development events. Specific inputs to the support plan requirements include:

o Maintainability and reliability requirements (MR-5),

o Maintenance support concepts (MP-5),

o Preliminary support equipment estimates and design criteria (SE-5),
o Preliminary supply requirements (SS—4),

o Preliminary facility requirements (FA-5),

« Preliminary personnel and training requirements (PT-5),

o Preliminary funding requirements (F-5),
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o Preliminary technical data requirements (TD-5),
 Transportation, handling and packaging requirements (TH-5),
Life cycle cost methodology, and,

Support schedule requirements.

These requirements must be clearly defined and quantified for ‘“Key Approval Action” -
specified in SD-5. They are to be included in the request for proposal package.

SM-TA Develop Logistics Support Monagement Plan

The logistic support management plan is established to provide an outline of specific
organizational responsibilities and functions for further development and acquisition of
support resources and monitoring of contract effort. Separate plans for each support element
program are included in the support management plan. The plan must identify organizational
interfaces, working procedures and personnel responsible for such things as:

« Implementation of the logistics support development program,

« Monitoring of the contractors M & R effort,

« Establishing policy regarding maintenance engineering practices and procedures
for all levels of maintenance,

+ Development and acquisition of support equipment,

« Development and acquisition of faciiities,

« Procurement and distribution of spares and repair parts,

» Implementation of the personnel and training program,

« Procurement and distribution of technical data,

» Implementation of the transportation, packaging and handling program, and,

« Funding and data management.

The management plan also includes related funding and schedule information, relation-
ships and responsibilities between development and support commands and designation of
the logistics support manager.

SM-7B Establish Logistics Support Criteria for Proposal Evaluation

The logistics representatives to the source selection board establish criteria for evalua-
tion of proposed support plans. This criteria includes 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.
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SM-8 Evaluate Logistics Support Proposal(s)

Based upon the support evaluation criteria (SM~7B), the source selection board eval-
uates the proposed support plans. Performance, schedules, cost and high risk areas are
evaluated and scored. ’

SM-9 Establisn Suppcrt Development Plan

Subsequent to the proposal evaluations, the logistics support portion of the system
development plan is updated to reflect the results of contract definition. The support develop-
ment plan also includes the updated management plan covering the controls, policies, fund-
ing, scheduling, etc., for development, acquisition and distribution of the support resources.
The support development plan is an integrated package of time-phased support element
plans and requirements (see event 9 in subsequent chapters of this guide). It includes the
following:

« M & R requirements and related performance incentives,

» Maintenance concepts,

o Procedures for acquisition and distribution of support and test equipment,

o Procedures for acquisition and distribution of spares and repair parts,

¢ Procedures for development of facilities,

e Procedures for acquisition, training and distribution of personnel,

¢ Procedures for acquisition and distribution of training equipment,

e Procedures for acquisition and distribution of government furnished materiel,
e Procedures for acquisition and distribution of technical data,

e Updated funding and management data requirements, and

o Schedules for each support element identified by organizational responsibility.

Approval of the support development plan is a part of the “Key Approval Action”
specified in SD-9A.

SM-10 Monitor and Guide Logistics Support Effort (Contirved)

Concurrent with development phase design effort, logistics support requirements for
all elements are generated by detailed maintenance engineering analyses of equipment
designs. These analyses are part of the total systems engineering effort and influence design
development as a result of tradeoffs between operational and support requirements. The
maintenance analysis also uses design schematics and drawings to define the basic support
requirements. Continuous monitoring of and guidance for support requirements development
is provided. Support management must assure that each support element’s requirements
are properly generated, interfaced and programed with established maintainability and
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reliability goals. Support management relies upon the mainienance engineering analysis
documentaticn system to support and centrol this recurring anaiysis (MD—4 and MD-10).

SM-12A Review and Apgrove Design Characteristics and Suppors Element Requirements

Des..ns are reviewed and approved to assure that established quantitative and qualita-
tive logistics support requirements can be satisfied. Resulting changes and their support
impact on requirementz are reviewed for compatibili*v. Support management assures that
the requirements of each element have been meluded and that full consideration has been
given ta available items in the DoD inventory.

SM-~12B  Evaluate Impact of Propicsed System andlor Logistics Support Changes

As part of the design and support requirements review and approval, support manage-
ment evaliates the impact of all changes on support. In cases where the design or changes
to the design do not moecet wssigned perfurmance predictions, a tradeoff is made ‘o eliminate
the discrenuney by a further change to the design or to the prediction. Coordination of such
actions hetween support management and design engineering is required.

SM-13  Conduct Demonstration and Validation of Suppon Requirements

During design of systems and equipment and preparation of test specifications, support
management assures that all support requirements and criteria, e.g., access provisions,
technical data on the equipment, repair time limitations, etc., have been inciuded. In
addition, prototvpe support resources (e.g., test equipinent, toois, technical data, handling
equipment, etc.}, are demonstrated to vali lite configuration and specification requirciients.
To the maximum degree possible, these demonstrations are conducted as an integral part of
sysiem tests to assure that all support requirements are reviewed prior to production release.
Simulation models, laboratory tests, mathem«ticsl models and actual field tests are used.
Testing and validation is continuous until the total system capability is demonstrated.

SM-15 Update Support Plan

The support plan is updated concurrently with establishment of a proposed product
baseline contiguration. Due to the need for some long-lead-item release 1o production and the
fact that support resource identification lags the svstem equipment identifieation, limited
commitment of some support resources may be required. Iurther commitment of resources
to produrction must be coordinated with all support elements to insure total compatibility
of requirements. This action will keep later production and operationul changes to a mini-
mum. Inputs to the proposed product baseline inelude well-defined maintenance performance
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and measurement criieria, drawings and specifications for support equipment and facilities,
, spares ana repair parts lists and specifications, technical data by type and format, personnel,
‘ training requirements, training equipment funding ailocation for production, and manage-
r ment data requirements.

—

r SM-16 Award Support Resouces Contraci(s) :

The logistic section of the contract is used to buy support resources based upon quantity, N
schedule and planned utilization of operational equipment. Common resources are normally '
procured through appropriate DoD commedity inventory managers. Logistics support
management must make known their procurement requirements for comraon material and
related technical dats in time to support tests and operations. Centractuzl exhibits and work
statements reflecting test, activation and operational support requiremsnts must be
- negetiated.

SM-17A  Complete Support Requirements Specification

Completion of support requirements specifications requires action similar to SD~17A for
support equipinent and facilities. Support management must sssure appropriate inclusion
of “build-t¢’"! and test requirements in production specifications. Each specification require-
‘; ment must be reviewed to assure that techrical data, personnel and training, and supply
; support interfaces are compatible with applicable configuration management directives and
instructions.

’ SM-17B  Conduct Preliminary Support Evaluation

A preliminary support evaluation of the contracted production units must be accom-
plished during the first article inspection (SD-17B). [t is important that support {eatures
which contribute to equipment readiness have been incorporated in the hardware in accord-
ance with specifications. Results of this evaluation are reviewed as part of the ‘“‘key Approval
Action’’ specified in SD-17B.

' SM-18 Complete Demorstration and Evaluaticn of Support Requirements

Demonstration and evaluation of initial support resources and procedures are accom-
plished concurrently with the user service tests and equipment acceptance (SD- 18 and 19).
These tests must demonstrste achievement of all operational support readiness specifications.
Support management must verify that support resources are utilized as planned or justify

' The expression, “‘build-to,” signifies the completion of specifications with procurement informatior
and/cr any other support information stemming from contractual agreements.
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any changes. Management evaluations and failure analyses sre accomplished where support
element functions and hardware performance fail to meet specifications and goals. Required
changes are processed in accord with applicable configuration management directives and
instructions.

SM-921 Update Logistics Support Plan

Subsequent to user tests and during equipping of the first operational organization, the
logistics support plan is updated to reflect operational support changes to responsibilities,
policies, controls, coordination, communications, schedules, etc. The updated plan is used
for equipping and supporting subsequent operational organizations. The plan is the basis
for staff actions in all required support areas at successively higher levels of management
within DoD.

SM-23 Evalucte Support Capabilities

As part of the operational suitability demonstration (3D-22) and concurrently with
the identification of deficiencies (SDD-23), the planned support capabilities are evaluated to
determine how well they satisfy support goals including readiness performance specifica-
tions. Support management reviews all element interfaces to - that control, communica-
tions, coordination and data reporting systems do not impede attainment of the logistics
support requirements for readiness and cost. Detailed evaluations include verification of
personnel skill levels, traming and training equipment; adequacy of technical data; avail-
ability of spares and repair parts; adequacy of facilities; car.olity of support equipment;
adequacy of data coilection and distribution plans; and ‘ssessment of the overall support
system capability to meet its readiness requirements.

SM-24 Evaluate Support Impact of Proposed Modificotion

Support management must see that each of the support elem-nt specialists evaluate
the impaet of any proposed changes to his plan. The combined results of these evaluations
are weighed. If a change is required, all resulting support requirement changes are included
in the proposed modification package.

SM-26 Equip Follow-On Operating Units

After satisfactory completion of operational suitability testing, follow-on operating
units are equipped. Operaiional commands direct mission assignments of subordinate
organizations and monitor their support performance. Local analysis of “failure data” (sum-
marizing maintenance actions) along with performance data on mission accomplishment and
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support responsiveness, will permit unit commanders to . »parate true hardware deficiencies
from those of manning, skills, supply response, organizational management, ete. This evalu-
ated data should be summarized for transmittal to operational commands. Corrective acticn
bevond the canability of unit commanders becomes a requirement for higher command action.
Subsequent command onalysis inv-'ves comparison of operating units for: (1) mission
performance, (2) maintenance effectiveness, (3) supply responsiveness, and (4) hardware
failure trends. Unit performance for all the above parameters can be weighed against com-
mand averages and treuds.

Concurrent with operational command manegement analyses, the system support
command will receive iaw hardware failure and support data for analysis by the nroject
system support manager (andjor commodity manager). The results of these analyses will be
used to update support planning for further proeurements, repair, and modification. They
also provide experience information to project managers engaged in the planning of new
systems and equipment (see NI[D-22B, ch. 12 .nd fig. 15).

Reallocation or disposal of operational ard support resources is based upon consideration
oi changes to the requared operational capab:lity, technological obsolescence, operations and
maintenance costs and the acquisition of new equipment into the inventory. Integrated
logistics support planning for future equipment development should include data from
operations uand support experience as an aid .0 management.
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Maintainability and Reliability (M and R)

3.1 Introduction

Maintainability is an expression of the probability of equipment being restored to operat-
ing status witbin allowable time limits using available test equipment, facilities, personnel,
spare parts and procedures. Reliability is the probability that an equipment will continue
to function correctly for a specified period of time without failure under a prescribed condition
of use.

Both maintainability and reliability are included as maintenance preventive charac-
teristics in equipment design and support resources requirements. Maintainability and
reliability goals must be integrated into the equipment and support system design through
requirement and contract specifications. The specification requirements must be stated
early in the concept formulation phase. Since these characteristics have a direct influence on
operational readiness, they collectively express the optimum end result of equipment
readiness performance and cost effectiveness tradeoffs.

Surveillance over changes in both design and support is required to prevent degradation
of maintainability and reliability. Demonstrations with the equipment must be conducted
to see that requirements are met. The demonstration results are analyzed and tradeoffs
conducted to improve system design and support. These early tradeoffs result in a continual
narrowing down of configuration ideas until a firm production baseline is established. Because
paper and prototype changes are relatively inexpensive, maximum emphasis must be placed
on maintainability and reliability prior to establishing this baseline (see fig. 3).

Figures 6 and 16, and the following paragraph descriptions show the direct relationship
which must exist between maintainability and reliability, system design, support manage-
ment, and other support elements.
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3.2 Detailed Event Description

MR-2 P:zpare M and R Portion of Logistics Support Capabilities Estimate

The maintainability and reliability portion-of the capabilities estimate is based upon
the operations and support requirements of SD-1 and SM-1. It includes estimates of re-
quired systems availability in terms of operating hours to failure, probability of launch,
system level mean-time-between-failures (MTBF), maximum times to repair (MTTR),
turn around times, maximum fallout rate to bLe allowed (percent out for unscheduled
maintenance after operational sortie), etc. These estimates along with experience data on
similar systems (MD-2) are to be inciuded in the overall support inputs (SM-2) to the
operational capability document (SD-2).

MR-3 Perform M and R Trade-off Studies

Development of support alternatives (SM-3) for consideration in the system feasibility
studies (SD-3) requires that design/support maintainability and reliability tradeoffs be
conducted. These tradeoffs are to determine the optimum balance between inherent system
reliability and equipment redundancy to establish the most practical reliability and main-
tainability goals. This action requires other inputs t0" these tradeoffs including projected
failure frequencies, operational readiness experience, current and projected transportation
modes, maintenance and supply resource expenditures, alternative use of facilities and
technical data applications. Where state-of-the-art, or economic factors prevent achievement
of the desired reliability, alternative maintainabiliéy approaches are considered. Decisions
resulting from the maintainability and reliability tradeoffs become a significant input to
the maintenance concept (MP-4) and early design concepts.

MR-5 Establish Gross M and R Plan Requirements

Following selection of a system concept (SD—4B) and the support concept (SM~4B),
program specifications for the development of maintainability and reliability requirements
are established as part of the logistics support plan and the RFP (SM-5). They include
maintainability and reliability goals for system and support development, requirements
for the identification and tailoring of specifications, and selection of a way to demonstrate
achievement of performance, support and cost goals. Repair accessibility criteria must be
defined along with any needs for new test methods, quantitative and qualitative analysis
techniques and figures for mean-time-to-repair, maximum repair time, availability, repair-
ability, etc.

Compatibility must be maintained with the other support element inputs to SM-5.
Maintainability and reliability requirements which collectively express gross readiness
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perforinance requirements (SM-1) must be subsequently integrated into contract definition

work stater~ents and specifications.

MR-7 Estabiish M and R Evaluation Criteria

Critersa 1oust be established to evaluate confractor maintainability and reliability
programs aimed at developing & reliable and supportavle design. The criteria sheuld in-
clude suitabie methods for evaluating maintainabiiity and reliability predictions, approved
methiods for measuring the adequacy of calenlated or estimated quantitative maintain-
ability and reliability factors snd methods of evaluating plans for demonstration of main-

tainability and reliability attainment. Factors which may be included are:

* Mission support profile eritena,

¢ Planned utilization criteria,

* Fauure riteria,

* Acceptable limits of subsystem ope--iion,

* Facilities and manpower limitati

* Turnaround time ailowable,

* Unit size and deployment period, and

* Support maintenance concept constraints such as the maintenance level, throw-
away level, ete.

MR-8 Perform M and R Evaluation

The ntractors maintainability and reliability program proposals are evaluated and

scored. A determination is mad~ as to which preposals best fulfill the criteria (MR~7). This
becomes a part of the sysfem and support eval.ations for proposal selection (SD-8 and
NA[-8). The contractor’s preposed maintainability and reliability plan should contain:

* M and R ecaleulations, predictions and apportionment,
* Demonstratinn plan for M and R,

M and R design review and evaluation,
* Procedure for determining impact of design changes on M and R, and
* Performance guarantees and incentives,

MR-9 Define M and R Design Guidelines

Performance and readiness spefieations established in contract defirition will include
eperational duration and mission frequeney design goals as an aid to measure useful avail-
abilitv. They swill also specify manhour vriteria to crew, service, and maintain equipment as
Sready within speetfied reaction times at defined o cels of use. These goals and eriteria

must be transiated  into complenentary rather than contradictory mamtainability and
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redability gaidelines. Depending upon the type of system ‘equipment involved, they establish
design measurement criteria for such things as:

* Vinimum planned utilization (hours or sortie),

* Turnaround time lirnits,

* In-commission rate.

* Operational fallout rate {percent out after sortie),

* Maintenance MH's per operating hour {or sortie),

¢ Scheduled preventative maintenance imits,

v Depot repalir imits,

« Unscheduled maintenance limits,

e Supply and “other” downtime limits. and

¢ Maintainability and reliability cost-cffectiveness factors.

The design guidelines will also include firm polictes related to size, weight and space
limitations based on human factors: constraints on the minimum reliability of parts and
components; onstraints on materials, such as resistance to corrosion or other deteriora
ticn: the requirements for use of standard parts: specifications of tvpicsd approved fasteners,
quick disconneets, ete. Human engineering, configuration manuagement and other such
directives and instructions should be specified in tetal, or in part, depending on their apphi-
cution to the equipment undec develapment,

MR-10 Update M and R Plan Requirements

During design (SD-10B), and maintenance engineerir.g analysis (MP-10) the main-
tainability and reliability plan must be updated to provide more detailed reguirements.
These requirements result from analysis of support methods, drawings and specifications,
and other systems engineering docun. ntation. The objective is to identify key maintain-
ability and rehability “design to” characteristies of hardware components in order to:

e Reduce maintenance,
o Reduce technical skills,

Establish the optimum frequency and extent of preventive maintenance,
o Improve maintenance methods,

o [miprove diagnostic routines,

« Jeduee speciaiized tools and test eqiitpment,

Provide duta feedbuck to expedite design and evaluate support.

The above chjeetives are to be attained by expanding the requirements for more re-
Liable parts and materials, plianing and arranging component parts for ready aecessibility,

using standard parts now available in the supply system, and other maintainabibity wna
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reliahility design techniques. Where necessary, tradeoffs will be performed and the
requirements impact evaluated and justified.

MR-11  Allocate M and R Design Goals

: During preparation of prelminary drawings, maintainability and reliability design goals
are apporticned to the vurious sub-iteris of equipment. Each item is assigned appropriate
maintainability and reliability factor limits within the overall system and support verform-
ance parameters. Tradeofls a.e performed as necessary and include analyses of the effect on
equipment design and support plans (SD~10 and SM-10). Sericus impairmeni of either
operational or support effectiveness i1s not permitted. Resultant maintainability and relia-
bility goals are specified as charactenistics to be included in further detailed design of

subsystems equipment and modules (SD-11).

MR-13 Demonstrate Attainment of M and R Goals

During subsyvstem and system testing, the atiainment of previcusly allocated main-
tainability and reliability geals will be demonstrated. Deficiencies found snould be evaluated
and corrected by engineering changes or changes in the supnort program. The impact of
these deficiencies with relation to other support element plans is considered in 33-13, since
reduced rehability or poor maiutainability in a designed item will degrade system availa-
hility and increase costs. Revised maintainability and reliability demonstration eriteria and
evaluation information must be included in the updated support plan (8M-15). This infor-
mation 1s essential as a basis for the wider goals and specifications in procurement plans and
contracts.

MR-14  Adjust M and R Gaals

Based on the experience gained in the system demonstration, a firm prediction of sub-
svstem maintainability and reliability requirements for produetion units will be made.
These subsystem requirements more closely support the required systemn reliability in such
tern.s ax failure rates and repair times. Component maintaina!“lity factors, such as mean-
time-to-repair, mean preventative maintenance downtime, and the frequency of preventative
matntenance should be ineluded. These predietions, with assoclated confidence levels, are

necessary for refining caleulations of support resource quantities (e.g., numbers of technicians,
quantities of repair parts, quantities of consumables, and other items generated by further
maintenance engineering analysis). The reallocated goals must be fed into the data eollection
system (N D-11B) for future program purposes.
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MR-17 Evaluate Atainment of M and R in Fint Anicle

During the first article inspection, particular attention will be given to the review of
maintainability and reliability deficiencies noted in the subsystem and systern demonstra-
tions (XD~ 13 and 14) to assure that: (1) Corrective action has been taken and (2) that
this action has not resulted in new maintainability and reliability problems. The first article
is carefully examined to see that maintainability and reliability design policies have been
carried out, minimum new spares have been introduced intc the supply svstem, and modi-
fications and engineering changes Introduced during production havc not degraded reliabil-
itv nor introduced maintecance or support problems. Analyses of the impact of design
changes on maintainability and veliability goals are made a part of the preliminary supnort
evaiization (M-17R).

Mi-18 Demonstrate and Evaluate M and R During Service Test

The service test is primarily intended to prove the system/equipmient utility and to
further isolate any design deficiencies. During service tests, failures occur and are repaired
using the parts, tools, test equipment technical data, ete., established as a result of the
operations and maintenance engineering analyses efforts. The nuimmber and nature of the
failures, the time required for repair, the parts used, and w7 other support data are recorded
and analyzed (3[D-11B). I'rom this management data, modifications and corrections to
hardware items and procedures are determined. These engineering change proposals must
be closely monitered for possible impact on maintainability and reliability goals.

MR-21  Validate /Update M and R Goals for Future Use

Bazed on experience gained during the user service tests (SD-18) and on data gathered
from the operating urnits afier the equipment is issued, maintainability and reliability
requirements and goals are updated for use in defining concepts and estimating requirements
for future systems. Support experience data 1s collected and analyzed for comparison to
the reliability and maintainability predictions. The results provide valuable information
for updating the support plan (8M-21) for use during the remaining life of the equipment.

MR-24 Modify M and R Goals as Required

As a result of operational suitability testing or follow-on operations and support, mod-
ifications are required to correct deficiencies or to adapt to mission changes. When such
modifications are contemplated it 1s neeessary to assure that previously attained levels of
maintaiaability and reliability are not degraded. Where these modifications bring improve-

ment, it will he necessary te correet established goals so that they refleet the modified
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system. Such modified maintainability and reliability goals are essential to the overall
support evaluation (SM-24) so that future modifications may be evaluated to the new

preduet baseline.
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Maintenance Planning (MP)

Maintenance planning establishes concepts and requirements for each level of equip-
ment maintenance to be performed during its useful life. As such, maintenance planning
defines the actions and supportirg requirements necessary to maintain the designed system
and equipment in its prescribed state of operations. Maintenance functions include checkout,
servicing, crew augmentation, status monitoring, inspection, fault isolation, replacement,
modification and overhaul. The degree to which these -arious functions are to be performed
by organizational, intermediate, or depot level maintenance must be spelled out. The use
of contract maintenance should be considered. The maintenance plan responds first to
readiness requirements and next to economies in the commitment of supporting resources.

Maintenance planning evaluates current and projected maintenance capabilities and
translates them into criteria and requirements which influence optimum system development.
Initially, the capabilities are stated as concepts and philosophies which become definitized
specifications as system design progresses. Specific mrintenance actions to be performed at
various levels of maintenance and the resource requirements needed to support those actions,
are identified by systematic and detailed maintenance engineering analysis. This analysis
is conducted concurrently with hardware design and is updated as design changes. Main-
tenance engineering analysis docutnentation provides: | '

« The identification and description of tools and test equipment, facilities, personnel,
gpares and repair parts and technical data, " ]

« Quantification of most maintenance support needs by time and place,

* Personnel requirements analysis by skili, type and number, and

« I'acilities loading to establish adequacy and utilization.

The maintenance planning and analysis effort is tailored in depth to the complexity of
the hardware and the program detail required for the specific phase being worked. A block
diagram of events that make up the maintenance planning program is shown on figure 7.
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4.2 Detailed Event Description

MP-2 Prepare Maintenance Planning Portion of Logistics Support Capabilities Estimate

The total current and projected maintenance capabilities of the operating forces must
be analyzed for application to the support requirements (SM-1). Tradeoffs are made in
recognition of the various operations and support restrictions which may be imposed through
use of these capabilities. As gross system specifications are being defined, resuiting opera-
tional requirements are analyzed to determine the impact of their introduction to the operat-
ing forces and supporting maintenance activities. Findings are included in the operational
capabilities document (SM-2). This early planning and analysis provides a realistic assess-
ment of the maintenance capabilities of the operating forces to support the new mission,
and to identify any new requirements.

MP-3 Evaluate Possible Maintenance Concepts

In conjunction with developing support alternatives for the different system approaches
(SDD-3), various mointenance concepts are analyzed. Varied combinations of performance
requirements and maintenance capabilities are traded off to determine the optimum mainte-
nance approaches. These analyses are supported by the maintainability and reliability tradeoff
studies (NRR-3). Preliminary support requirements are estimated early in the program to
allow the comparison of optional support alternatives for selection of the best. I'actors to
be considered in maintenance capability estimates include:

e Qualitative and quantitative personnel requirements (PT-3),
Support and test equipment (SE-3),

Supply Considerations (SS-3),

Facilities (FA-3),

Economic Factors (F-2),

Deployment periods and locations, and

Support safety factors.

MP-4  Establish Maintenance Concepts

Maintenance support concepts for the system are established as a result of prior feasi-
bility studies and maintainability and reliability tradeoffs between support elements (MR-3).
These concepts will provide guidance for the definition of support requirements. Depending
on the depth of system definition required, overali maintenance concepts should include:

‘e Projected levels and locations of maintenance,

« IFault isolation and system testing approach,

+ kquipment overhaul approach,

« Components repair by maintenance level and lucation,
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Scheduled maintenancee requirements and location, and
Mainteaance demonstration and verification tests.

MP-5 Develop Maintenance Plan Requirements

Maintenance plan requirements must be developed for inclusion in the development
plan and the RI'F (S)M=5). The requirements also become the criteria for development of
the maintenance plan during contract definition. These criteria must identify both program
manager and contractor responsibilities for planning and supporting actions. In support of
previously developed maintenance coneepts (MP—4), these requirements may include but
are not restri~ted to:

Definition of maintenance practices to be considered in the proposals,
Maintenance planning milestonce interface with hardware design schedules,
Preliminary “plan for use” criteria outlining,

Deployment of the system—where, when and how,

Operational life of the <3 -em,

Maintenance responsibilities by level and location,

Operational use (e. g., frequency, duration).
Guidelines and specifications for maintenance demonstration and test.
Maintenance management and analytical techniques to be used with limitations
specified to suit the program,
Government furnished equipment planning criteria, and
Specifications for maintenance engineering analysis documentation and other
detailed and summary data requirements.

MP-7 Establish Maintenance Evoluation Criteria

Contractor-propored maintenance plans should be evaluated for responsiveness to all
maintenance requirements previously defined, as well as:

Compatibility of the plan with readiness performance specifications and goals,
Comparison of relative support costs in terms of maintenance man-hours and
investments in special test and support equipment,

Impact of planned overhaul requirements on operational availability,

Readiness and cost impacts of tradeoffs (e.g., organizational, intermediate, and
depot repair mix, ete.).

MP-8 Evaluate Proposed Maintenance Plan

Maintenance plans are evaluated in accordance with criteria in MP-7. The best ele-
inents of proposals from various contractors may be considered for inclusion in the final
maintenance plan
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MP-9  Approve Maintenance Plan

An updated maintenance plan is approved for use and further definiticn during the
development phase of the life cycle.

MP-10 Conduct Maintenance Engineering Analysis

As sketches or drawings of subsystems and components become available, a maintenance
engineering analysis will be conducted to determine specific maintenance support actions
by frequercy, time, and location. Maintenance engineering analysis documentation interacts
with svstem design documentation to identify and control requirements for further changes
to either design or support. Properly controlled, it will prevent reengineering or repurchase
of available data. This documentation also identifies requirements such as personnel skills,
spares provisioning, supply support, servicing, support and test equipment, tech data,
shop space, and associated facilities. Analysis techniques are in accord with instructions of
the separate Services.

MP-13 and MP-14 Evoluate Maintenance Demonstration of Prototype

A preliminary maintenance support demonstration is conducted during contractor
subsystem and system demonstration (SD-13 and SD-14) in accordance with the approved
maintenance plan (MP-9). This demonstration and evaluation validates the adequacy of the
planned maintenance program to satisfy mission performance requirements as defined by
the contract. The maintenance support demonstration is part of the logistic support demon-
stration and verification program (SM-13). Should the demonstration uncover inadequacies,
recommendation for improvements are made at this time.

During this demonstration, selected maintenance requirements are verified and tasks
are performed to determine the adequacy of:

e Support and test equipment (SE-13),

Tech data (TD-14),

o Spares and repair parts (85-12 A and B),

Facilities (FA-12),

« Personnel skill levels (PT-9 and PT-11), and

Management data plan (MD-10).

As a result of the preliminary demonstra.ion, the maintenance support plan is updated

as required and translated into requirements for cop;i‘aetor performance during the produc-
tion phase. ot
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MP-17 Update Maiat:nance Plan

After detailed design ts completed and a prodiiet baseline estublished, themaintenanee sup-
port plan s agin updated to provide eurrent maintenanee requirements for support resources
and procedures, Ml design change recommendations are anadyzed to determine if they
affect svstem maintenance e.g., adding 2 compenent to the svstem, ete)). The analvsis
may also show that a change iz not cperationally desicable or cost-effective for the system.
The impact of design changes on the mantenance plan should be considered -turing the

logisties support evaluation (*M-17B).

MP-18 Conduct Maintenance Support Demonstration and Evaluation

A demonstration 1 performed to evaluate achievement of obiectives outlined in the
maintenance support pian (MP-171. The system may be tested in an actual or simulated
operational environment for the purpose of demonstrating that:

o Maintenanee functions can be performed at the assigned mauntenance levels,

s Maintenance tasks ean be accomplished by the skil! levels specified in the sllotted
time,

e Support and test equipi.ent can support the maintenance function as planned.

o Technical data correctly deseribes maintenance tasks to be performed,

» The supply support planning, including distribution and range of spures, repair
parts and special supplies, 1s correct,

o Safety factors have been satisfactorily considered.,

o Facilities will satisfy intended functions, and

P

o System design for maintainability has been aceomplished as specified in the

contract.

MP-19  Present Maintenance Plan to User

‘The maintenance plan is again updated as a result of support demonstration and veri-
fication. 1t becomes part of the logisties plan (2M=21) for use by the operational organica-
tions receiving the equipment for Service use. The plan provides maintenance statf members
and commanders with an understanding of the planning upon which preparations for opera-
tional support have been predicated.

MP-23 Identify and Anclyze Support Deficiencies

Mearroring of support effectiveness during the operational suitability demonstrations
(SD=22) 1 required to determine the dependability of the equipment and support resources
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to schieve readiness performance within contractually agr «d upon test parametc s, Specific

naintenance denenstmation requirement < should melude <uch things gs:

« Measured achievement of specified maintay-ability and reliabthity goals,

« Veniication of maintenanee support procedus. - in techniceal data,

o Verifying the adequacy of persennel training to the specified skill requirements,

o Assessing the avatlability of personnel, spares, repair parts, special supplies, fa-
cilities, support and test equipment,

« Verification of the range, location and specified use of spares, repair parts. spe-
cial supplies, =upport equipinent. ete., wiach are required for operacons and
maintenance, and

« Assurance that maintamebility, reliability, safety and human engineering char.
acteristies have been considered in both equipment design and =upport planning.

Suppori deficiencies will be identificd and analvzed, using test data (MD-22B) collected
to satisfy maintenanee demonstration requirements. The results of these analyses become
part of the logisties support evaluations (SM-23). The plan for the operational <uitability
demonstration must specify personnel ax test conduetors who are experienced in operational
maiintenance of simiar equipment and assigned as evaluators (umpires, not technictans),
The team will include contractor and Service participants under project manager direction.

MP-24 Update Maintenance Plan

Proposed modifications to hardware and support resulting from evaluations (8D-24
and SM- 21 are analyzed for changes to the maintenanee plan. Recommendations are made
for hardware design changes where tradeoff studies justify them as effective improvements.
These actions are conducted in accordance with applicable configurition management
directives and instruetions. The revised maintenance plan is used by follow-on operating

units and their appropriate commands (SM-26)
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5

Support and Test Equipment (SE)

5.1 Introduction

The purpose of the support and test equipment program is to assure that the required
support and test equipment is available to the operating farces and supporting maintenance
activities in a timely manner. The ability to perform the required unscheduled and scheduled
maintenance depends on the adequacy of the support and test squipment identified or
developed concurrently with the prime system and equipment. Support and test equipment
consists of tools, metrology and calibration equipment, monitoring and checkout equipment,
maintenance stands and handling devices which are categorized into special (peculiar to the
system under development) and common (commercially available or currently in the defense
inventory).

The support and test equipment program encompasses all life cycle phases. The develop-
ment of support and test equipment requires application of tailored ILS planning techniques
for the same reasons they should be applied to prime equipment projects. The program
events and their sequence relationship to the system design and support management are
shown in figure 8. '

f
5.2 Detailed Event Description

SE-2 Prepare Support Equipment Portion of Logistics Support Capabilities Estimate

Based on the required operational capability, an analysis is made of the projected
maintenance capabilities of the operating forees and supporting maintenance activities
(MR-2 and MP-2). An integral part of this analysis effort is the assessment of support and
test equipment used to maintain similar systems at various maintenance levels. This action
s based on available operations/readiness performance requirement data, gross system
configuration, and the preliminary maintenance and maintainability assessments of support
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needs for the projected operations ind support modes. The resultant estirnates should define
both existing support equipment that may be utilized and those requirement- needing further
exploratory =tudy or devejopment.

SE-3 Perform Support and Test Equipment Trede-off

Support and test equipment trade-ofi studies are eondueted to sansfv the alternative
support concepts being considered (SM=3). A= part of the mamntainability and reliabihty
trade-offx (MR-3), these studies consider currently availible support and test eguipment,
expenence of the operating forees and supporting mamtenance activities with <uch equip-
ment, support and test equipment under developmient. and the analvsis of the technical
feasibility, cost and desirability of developing new equipment.

SE-4 Establish Support Fquioment Concept

Fuapport and tesc equipment concepts are selected on the basis of pertormance, main-
tainabilitv und reliability and cost trade-offs (MR-3} and In aceord with the maintenance
conecept (MP-4). These concepts are docurented as gross stipport and test equipment
functions needed to support operations and maintenance. They are the basiz for the initia
requirements (3F-5) needec to satisfy the selected system and support concepts (SD-34
and SM-—4).

SE-5 Determine Preliminary Support Equipment Plan Requirements

As part of the logisties suppoert plan and RFP requirement (=M=3), support and test
equipment requireteents are developed as planning criteria for:

« Npecial or general purpose automated 'manual system testing and fanlt isolation
system or equiplucnt,

« Speecial or general purpose support and test equipment,

o Special or general purpose hardling equipment,

« Funding requirements for new or additional common support and test equipinent
and related spares, repair parts and manuals,

« Development and acquisition plan for new support and test equipment,

o Metrology and calibration equipment, and

» Acquisttion plan for additional quantities of genceral purpose government fur-
nished support and t equipment,

SE-7 Establish Support Equipment Plan Evaluation Criteria

Evaluatior eriteria must be developed for determining the competing contractors
relative responstveness o the support equipment plin requirements (SE-3). Procedures,

56




———  — ——

sehedules, funding and responsibility requuirements for development of new support and tost
cquipment cor dentifiention of additicnal quantities of existing support and test equipmen*)
become nart of the management plan to wineb contract definition request fer proposals can
be prepared see SM-TB and sD-700

SE-8 Evalucte Support Equipment Proposal(s)

Comparizon of contractor support equipment proposals require evaluations of the:

o Adequuey and responsiveness of the contractors support equipment program.

o ldentification of and justihicat .n for each proposed item of special support and
test equipment,

« Adequaey of support and test equipment to accomplish maintenance functions,
and

« (st to design, develop, procure and support recominended support and test
equipment.

The results of the evaluation are included in SM-S for overall logisties support
proposal scanning.

SE-9 Approve Support Equipment Plan

An updated support equipment plan is approved for use and further definition during
the development phase. Together with the maintenanee plan MP-9, 1t becomes part of the
support plan (33-O for inclusion in development contracts (SD-10A). As such, it authoerizes
the contractor to proceed with concurrent development of items of support and test equip-
ment in the quantities required for the development phase test and demonstration. Based
upon precurement lead time, action is initiated for special support and test equipment 1n
the quantities estimated to be required for the development phase. Procurement action for
other special and common 1tems of support or test equipment not being developed by the
contractor s progressively initiated to fit test and demonstration need dates.

SE-10 Update Sunport Equipment Requirements

The support and test equipment requirements and 3’ as are modified and updated
continually, based on changes which oceur as a result of continuing system and maintenance
engineering analysis offort (SD-10B8 and MP-10).

SE-11  Design Suppon Equipment

Concurrent with svatem design, items of support and test equipment are identified,
designed and developed or acquired in accordanee with contract specifications. Suitable
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iterns In the Defense invenory will be acquired as GFE. As a part of the support and test
eqinpment design, speetal atrention should be given to the determination of ealibration
requirements. Tuese ealibration regiirements should then be compared to existing capa-
bilities and 1 addit'onal ealibretion capability is required, the appropriate supporting
ageney must be notified so that necessury development and;or procurement action can be
accomplished.

SE-13  Verify Avgilability of Support Equipment

In conjunction with the demonstration and verification of support requirements (SN-
131, the end items of support und test equipment will be evaluated for preliminary accept-
ance. Support and test equipment availability for the subsystem and system demcnstration
iSD-13 and SD-14) 1s venified. Design form, fit and funetion changes to the support and
test equivment made as a result of the preliminary acceptance tests are reflected i an
updated support equipment plan.

SE-16 Award Support Equipment Contract

Contracts {SM-16) for required items of support and test equipment are also released
or included as part of the svstemi production contract (83D-16) as appropriate.

SE-17 Update Suppont Equipment Requirements

During detail design and to establish a preduct baseline, design support changes may
require updating of the support cguipment plan. These changes must include the results of
the first article review of the specifications to the support and test equipment (SD-17B).
They must be made in accordance with applicable configuration management directives and
instructions and as part of the preliminary support evaluation (SM-17B).

SE-18  Accomplish Service Test of Support Equipment

Final review and aceeptance of support and test equipment hardware prior to delivery
is accomplished in conjunction with the complete demonstration and evaluation of support
requirements (SM-18), The demonstration must show, for example, that:

« The equipment performs the maintenance functions to the preseribed maintain-
ability goals,

o It interfaces properly with the complete system and does not duplicate functions,

o The item is acceptable with regard to service use (accessibility, durability, re-
pairability, ease of operation, ete.), and

o Performance requirements established in the developinent contract can be met.
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SE-19  Verify Availability of Support Equipment

Prior to deployment of the system for operational suitability test, the availability of
all required support and test equipment must be verified. Status of changes made as a result
of the service test (SD-18) are reported. This assures that all support and test equipment
is ready for delivery, and that updated support equipment program plans are available for
use.

SE-21A lsue Support Equipment To First Operational Organization

Delivery of all required support and test equipment to the first operating unit is ac-
complished in accordance with planned schedules. Interface actions between the contractor,
etorage locations and operating units must be complete to assure adherence to delivery
schedules.

SE-218 ValidatelUpdate Support Equipment Requiremenis

Discrepancies found during delivery acceptance, installation and/or preliminary opera-
tions are sut.mitted as changes for updating the support equipment plan and specification.

SE-23 Identify Support Equipment Deficiencies

Deficiencies in support and test equipment resulting from operational suitability testing
are identified for corrective action. These deficiencie: will be identilied as part of the support
evaluation (8M-23), and in accord with the maintenance evaluation criteria (MP-23).

SE-24A Initiate Action To Modify Suppert Equipment

Proposed modifications 1o the system (SD-24A) must be reviewed with regard to their
impact on support and test equipment. Action to modify support and test equipment and
change their follow-on requirements is initiated concurrently with the decision to modify
the system (SD-24B). Interaction of all changes between prime and support equipment must
be in accord with current configuration management directives and instructions. The impact
of these modifications must be considered in the support evaluation (SM-24).

SE-248B  Procure Additional Support Equipment

Based upon the modification schedules and the complexity of the changes, reprocurement
action is taken for supplying support equipment to jollow-on operating units. Successive
reprocurements based on progressive changes to the equipment may be necessary. Advanced
planning for thexe reprocurements becomes part of the support equi, nent plan updating
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through all life cycle phases and should be based on the best estimates possible using previous
experience with similar system changes.

SE-25A  Modify Support Equ* ment

As a result of the decision to modify equipment (SD~25), ehanges to the support and
test equipment are made, as required. Where the proposed modifications affect the use of
the equipment on other Service systems, appropriate interface action on the change must
be accomplished through use of current configuration menagement directives and instructions.

SE-25B lssue New Support Equipment

The allocations of support and test equipment for follow-on operating units are made.
Continuous monitoring of the status and effe tiveness of this equipment is accomplished to:

» Continuously update and improve the equipment provided to the operating
forces and their maintenance activities, and
« Provide product improvement information for follow-on replacement systems.

Management receipt of user data, on-site visits and the feedback of management data
system reports (MD-22B), provide the means to continuously evaluate support equipment
throughout the operational phases.
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Supply Support

6.1 Introduction

Maintaining operational readiness under diverse conditions of military use depends
directly on the availability of the right supplies at the time and place they are needed.
Supply support is an essential element of the logistics integration effort and is responsible
for the timely provisioning, distribution and inventory replenishment of spares, repair
parts, and special supplies.

Supply planning for spares and repair parts must be based upon technical inputs from
maintenance planners and engineers (e.g., system/equipmer utilization rate, operating
hours, failure rates, required field repair rates, locations, and selected maintenance items
critical to safety and mission accomplishment). Considered are such supply inventory
management factors as the ageney responsible for support, the planned management method
(e.g., item control by project manager, inventory manager, or gross commodity class),
item criticality, item priorities, distribution, repair cycles, attrition rate, and replacement
lead time. This process requires support management attention through all phases of the
equipment life cycle. Inventory management control depends upon current and complete
knowledge of item status by configuration and location so that support management deci-
sions can be made on a responsive basis.

Planning support for new equipment also includes the responsibility of alerting indirect
back-up and housekeeping activities to these interfacing supply support responsibilities in
such areas as facilities, installed property, POL, and munitions.

A block diagram of the events that make up the supply support prog:tam and their
relationship to system design and support management is shown on figure 9. A




6.2 Detailed Event Description

SS-2 Prepare Supply Suppont Portion of Logistics Support Estimate

Based on projected logistics support requirements for equipment proposals (SM-1),
an analysis is conducted to assess the capability of the supply system. A preliminary estimate
is made of the suppiy support workload and the type of storage and distribution techniques
that might be employed to support the operational and training mission (SP-1), the mainte-
nance capabilities (MP-2), personnel requirements (PT-5), and planned facilities (FA-5).
Farly identification of the eriteria needed to plan long lead time resource procurement, such
as tooling, equipment, technical data, ete., is desirable to permit later definition of the
requirements for provisioning and acquisition of spares, repair parts, special supplies, muni-
tions, POL, subsistence and housekecping supplies on a time phased basis.

$5-3 Perform Supply Support Trade-offs

Supply support considerations (modes, methods, and constraints), to be applied during
system: feasibihity studies (SD-3) and evaluate during trade-off studies (MR-3) are identi-
fied. These studies may be conducted by government or by selected contractors. They are
based on operational requirements, maintenance concepts and alternative supply support
concepts and techniques for provisioning, requirements determinations, inventory control,
supply locations, distances, mode of transport, use of facilities, etc.

SS—4 Establish Supply Support Concepts

A preliminary determination is made to select the basic ground rules under which supply
support is to be provided. The materiel management system best able to support the opera-
tional requirements is determined. Factors are developed for estimating spares and repair
parts, special supplies, munitions, POL, subsistence and housekeeping supply costs for the
system life evele. The proposed plans, milestone eharts, techniques and concepts developed
during in-house or contractor studies are thoroughly reviewed. Logistic support concepts
for spares, repair parts, and equipment provisioning objectives are established.

SS-5 Develop Supply Plan Requirements

A supply plan requirements package is prepared for inclusion in the support plan
requirements and the RFP (SM-3), for submittal to those contractors participating in
contract definition. The plan includes:

» Supply support concepts, techniques and related assumptions,
» Supply program milestones, and
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» Provisions to a-zure direct participation with other program support zlements to
assure life cycle continuity of legistic apport management.

SS-7 Establish Provisicning Requirements Criteria

Provisioning and supply management requirements and evaluation criteria are furnished
for inclusion with other support criteria in the logistic support management plan (SM-74).
The contractor must be given management data requirements (MD-4 through MID-7) and
other specific procedural contrels or constraints for consideration in his support planging.
This package should eall for contractor discussion of the concepts, techniques, and procedures
proposed for both the provisioning func. = and supply item requirements determination,
distribution, and control.

$5-8 Evalvate Provisioning and Suppert Proposals

Contractors are evaluated for their capability to provide concurrent and responsive
production of spare parts, the ratio of staadara otock listed ¢ pare parts and equipment to
new parts and equipment, delivery schedules, emergency requirements and rapid delivery.
Their proposal to provide materiel support to testing and training programs is also evaluated,

Evaluation of supply support proposals is ae-omplished by specialists in each area of
lsgasties. The final supply support plan must reflect the ““best mix” solution of all support
element irputs. Support management assures a transfusion of the best ideas from the con-
tractors’ proposed plans into a support program that is both responsive to operational
requirements and in harmony with defense supply constraints and objectives.

SS9 Approve Provisioning Plon

Firal approval of the provisioning plan, as part of the logistics support development
plan (WM-9), is accomplished. This approval follows verification that the supply plan is a
preduct of the laiest and best information, and that the plan has been thoroughly cocrdinated
and integrated with all other planning efforts. This results in assurance that all plans havieg
¢ mon requirements are using the same values and have compatible objectives.

$5-10 Prepare Provisioning Documents for Test

Incremental preparati~n of provisioning documentation for spares, repair parts and
special supplies needed to support testing is begun concurrently with the siart of detailed
design (8D 10B) and maintenance engineering analysis (M P-10). Special supplies, such as
lubricants, epoxies, ete., are included in provisioning documents as they can be defined
through maintenance engineeriag analysis efforts. Quantitative determinations are based on
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these analyses, contracters’ experience and design and procurement parameters. Contractors’
recommendations ure incrementaliy received by subsystem.end item for approval or adjust-
ment. These recommendations include the range of iteris established by the maintenance
engineering analysis, their locations and quantity together with an explanation of the ground
rules and methods of caleulation emploved. They should cover the requirements for all test
and training activities prior to equipping the first operational organization (SD-21) and, be
compatible with operational provisioning criteria.

S5-11  Appiove ltems Provisi ned for Test

Review, anproval, or readjustment of contractors’ recommended spares, repair parts
and special supplies for test must be accomplished within scheduled milestones. It is done
in response to the maintenance plan and in consideration of past experience on like equipment.

As a follow-on to test provisioning document approval, contractor engineering compu-
tations for spares, repair parts, and special supplies are begun for initial operational phase
quantities. Formal action on provisicning documentation is accomplished concurrently with
SNM-16. Usage data, factored reliability test data, current engineering changes, residual
assets from the test program, and initial lay-in quantities are considered in the progressive
development of initial production quantities. Distribution programming and delivery
schedules are developed in accordance with estanlished milestones and program require-
ments. Progressive preparation of allowance listings includes 1item nomenclature, federal
stock number, part number, unit of allowance and quantity, price and standard support
codes (MD-11A).

$5-12 A and B Procure Spates, Repair Paris, and Special Supplies for Testing and Training

Based upon the definitive order for spares, repair pa-ts and special supplies (88-11) and
applicable system/support command specifications, procarement is initiated in accordance
with the approved test and training provisioning documents.

SS-16 Procure Spares, Repair Parts and Special Supplies To Support Operations

Upon formal completion and approval of the allowance and distribution plan begun
in S8-11, udditional quantities are incrementally procured or produced for issue to service
test and initial operating units, based upon progressively improved usage data.

SS-18 Verily Suitability of Spares and Rerair Parts

As part of the demonstration and evaluation of support requirements (SM-18), suita-
hility of the spares and repair parts to satisfy operational and maintenance requirements
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is verified. I'or selected items critical to operational readiness, a determination i¢ made
regarding:
s The validity of the item selection based upoen justified maintenance requirements,
« Effectiveness of the supply system with regard 10 item location and time to deliver,
o The acceptability of the item as regards packaging, storage and other service use,
and
« Other specified performance requirements.

$5-19 Daliver Spares and Repair Parts to User

At a predetermined date prior to equipment operations, the using orgsnizations requisi-
tion required spares, repair parts and special supplies from item managers in support of
their operational activities. Automatic initial issue may initiate supply support in some
cases. Inventory control is initiated with usage records and stock replenishment procedures.

S5-21 Validate/Update Provisioning Plan

The provisiening plan (S3-9) is updated to reflect changes resuiting from test findings
(85~18). Support management reviews the revised plan to insure compatibility with plan
revisions of all other support elements. The revised plans are included in the updated support
management plan (SM-21).

S5-23 Identify Supply Support Deficiencies

As a part of the overall support evaluation (SM-23), supply deficiencies are identified
during operational suitability demonstrations and initial operations. These deficiencies are
included in the support capability evaluations (3M-24) as a basis for the decision to modify
(8D-24). They may encompass any or all supply parameters descrived in previous events.

S$S-24A  Update Provisioning Plan

During typical modification cycles, the provisioning plan {(SS-21) is updated to reflect
the impact on supply support. The updated plan becomes the basis for supporting iuodifica-
tion kits and follow-on operational procurements.

S5-24B Procure Spares and Repair Ports

Where the decision to modify results in site modification action, procurement of supply
items to support modified equipment is initiated. Appropriate hardwure change identification
and status reporting is required to document and control configuration changes in accordance

67

s R

B e ke R ARG SRR R




with current directives and instructions. This procurement becomes part of the acticn
taken under SD--24B.

§5-25 Updaie Allowance and Distribution Plan

As a result of revisions to the provisioning plan (SS-24A) and other recommendations
by initial operating units, the allowance and distribution plan is updated to reflect:

Supply support assets utilization to date,

Change in distribution of assets and future procured items,

Adjustments in allowances for follow-on operating units, and

Inventory control changes with respect to records, reporting, and reorder.

Monitoring supply requirements is a continuing task from the first provisioning action
throughout the life of the program. This will insure adequate and timely response to mission
support needs. The follow-on monitoring of supply support effectiveness is done through
analysis of usage information and reports of maintenance actions required throughout the
operational phase of the program (see MD-22B).
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Transportation and Handling

7.1 Intvoduction

The transportation and handling element includes the characteristics, actions and
requirements necessary to insure the capability to transport, preserve, package and handle
all equipment and support items. The functional requirements and actions are developed
from operations and maintenance analyses, equipment design drawings, specifications and
other documentation definirz transportability criteria, handling equipment and procedures,
and packaging and preservation needs. Requirements to be considered include:

o Transportability and packaging criteria such as time, locations, duration, fre-
auency, volume, safety, security and fragility;

« Desired locations for transportation equipment and facthities;

« Planned avanability of existing svstem capabilities by quantity, volume and
location:

o Additional or specal transportation and handhng procurement requirements;
and

o Interfaces with other system design and support management functions.

These considerations require support management attention through all phases of the
life evele. Block diagrams of aetivities in the transportation and handling program and
their integration with other design and support program events are shown on fgrire 10,

7.2 Detailed c.vent Description

TH-2 Prepore Tramportation and Hondling Portion of Logistiaa Support Copability Estimate

Transportation, handhng and packaging capabdities to support the proposed logistie
resputrements SN 1are evaluated for imput into the logisties suppo.t eapabthty estimate

(SM=-2 This evaluation includes broad coansiderations of:
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Initial transportation, packaging and materials handling considerations of
designated and backup modes, transportation and *...dling equipment require-
ments, and packaging requirements for movement or deployment of equipment,
munitions and supplies.

Rationale to be used in requirements identification,

Requirements constraints (SM-1) on transportation and handling capabilities,

o Operations and support modes (e.g., deployments, frequencies, durations, en-
vironments, support concepts, etc.),

Current capabilities to satisfy requirements, and

e Data on similar equipment (MD-2).

TH-3 Evaluate ERect of Support Alt-matives on Transportation and Handling

Government or contractor transportation, packaging and handling trade-off studies
are conducted for selection of optimum modes, and procedures. All alternatives are rated
for the most favorable combination of options to be further defined, including those involving
other support elements. Forecust information regarding cost, technical feasibility and high
risk areas is prepared. The results of this effort are inciuded in the maintainability and
reliability studies (MR-3) an. system feasibility studies (SD-3).

TH-4 Establish Transportation and Handling Concephs

Transportation, handling, packaging and preservation concepts and requirements are
extublished in consonance with muintainability and reliability tradeoffs (MR-3), results
of feasibility studies (3D 3 and maintenance and other support conecepts. These concepts
and requirements take the form of initial gross specifications to be included in the system
and support concept formulation packages SD 4B and SM-AB). They desceribe sefected

system equipment modes under consideration for detailed spectfications development.

TH-5 Provide Transportation amd Handling Input To Support Plan Requirements

As a resull of system coneept approval (3D, logisties support plan requirements
iSM=51 are prepared for inclusion in the svstem development plan (SD=3Y. These inputs
are in the form of contract terminology for melusion in both the logisties support manage-
ment plan (SM=-TAY and the request for proposal. They inelude such things as:

« Concept information (TH=),

o Secoeof contractor and government transportation and handling development
efforts and milestones,

o Techmical interfaces,

o Existing transportation, handling and packaging systems to be considered. and

« Initial functivnal transpurtation models.
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TH-7 Establish Transportation and Handling Evaluation Criteria

Criteria for evaluating the transportation, handling, packaging, and preservation por-
tions of contractor proposals must i o developed for inclusion with that of other support
elements (SM-7B). Measurement and evaluation methods must be specified to assess the
adequacy of contractor proposed programs to identify transportability and handling re-
quirements.

Evaluation of the contracior response to approved support requirements (SD-6B)
should include consideration of accessibility, availability, dependability, delivery response
time, survivability, security, safety, human factors, cost, ete. The contractor should also be
evaluated for the logic of his proposed use of exisuing transportation and handling capa-
bilities and his justification for additional special support

TH-8 Evaluate T.ansportation and Handling Proposals

Fvaluation of transportability, transportation, handling, packaging, and preservation
proposals are performed as part of the overall logistic support evaluations (SM-%).

TH-9 Apgiove Transportation and Handling Plan

The transportation and handling plan 1s coordinated and reviewed for enmpatability
with operational and supp rt planning. Tt 15 approved as part of the logisties support
development plan.

TH-10A  Update Transportation and Handling Requirements

Approval of the support development plan (SN 9 and SD-9A} signals the start of
detatled design and the beginning of a continuing maintenance engineering an:ilyvss effort
(SD-10B and MP 10 Al transportation and handhng requirement inpuats, ineludimg design.
support charactensties, must be continuously updated throughout all hife evele events until
extiblishment of the proposed product baseline :3D-13:0 Results include meremental
aceeptance of design support decistons and detailed specitications enterts for newly identiied

requirements.

TH-10B Input Tramponction and Hondling Specifications to System Support Plam

Updated (ranspertation and haadling requirements provide the hasis for developing
detalded spectfications for design and dovelopment of svstems and apport epuipment. Con-
current evaluation of tranaportation and handling sapport elements must be aecomplishe d
as part of subsvstem and system demonstrations 31 - 13 and 140
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TH-16 Award Speciol Transportation und Handling Contracts and Agreements

Contracts for transportation and handling are included as part of the production con-
truct (SD-16) as appropriate. Concurrently, host-tenanty or interdepartmentsl agreements
are initi..ted to insure follow-on transportation and handling support.

TH-13 Evaluate Transportasion and Handlir.g of Hardware

As part of the demonstration and verification of support requirements (SM-18), the
transportation and handling evaluation includes:

» Evaluation of the transportation systern, transportation and handling equipment,
and packaging capabilities to achieve all operational and support objectives,

« Review of adequacy of host-tenant and interdepartment agreements,

« Providing acceptance and contract change inputs to effect correction of trans-
portation packaging and handling deficiencies, and

« Providing active suppert for testing.

TH-21 Update Tiunsportation and Handling Requirements

In preparation for equipping the first operating unit, the transportation and handling
portion of the logistics support management, plan is updated to assure:

« Transportation and handling guidance for operational support activities,

« Identification of critical potential problem areas for specialized ecuipment, modes,
routing, etc.,

« Identification of all items of special equipment and facilities required for receipt,
on-site Liandling, storage and reshipment of system and support resources, and

« Identification of specialized packaging and preservation actions, including instruc-
tions and controls, for items which require reuse of packaging at production sites.

TH-23 Identity Deficiencies in Tramponation and Handling

During operational suitability testing, all transportation, nackaging and handling tech-
nical and management deficiencies which compromise timely and economical support are
identified. These deticiencies are evaluated along with all other system and sunport defi-
ciencies (8M-23) to determine the overall impact of a proposed modification (SM-24) prior
to the -deeision to modify (SD-24B).

TH-24 Update Transportation and Hendling Specifications

Following the decision to modify, transportation, packaging and handling specifications
(TH=10B) in the various plans and documents are updated to reflect the latest modification

14
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requirements. These specifications may call for new or changed transportation and handling
resources or they may be simple changes to procedures. Typical operational modifications
result in either a modification recycle (SD-23 through SD-25) or a continuation of operations.
In either case, all operating unit, operational command and system support command docu-
mentation is updated to reflect the change. Experience gained in developing and implement-
ing project plans for transportation, handling and packaging should be summarized for use
in planning future systems.
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Technical Data

8.1 Introduction

The purpose of the technical data program is to provide for the timely development and
distribution of technical data necessary to conduct operations, training maintenance, supply,
modifieation, repair and overhaul of the systems and equipment. Technical data provides the
link between personnel and equipment. It includes drawings; operating, maintenance and
modification instructions; provisioning and facilities information; specifications; inspection,
test and calibration procedures; instruction cards and equipment placards; special purpose
computer programs and other forms of audio/visual presentation required to guide people
performing operations and support tasks.

Technical data planning must be based upon information from equipment operations and
maintenance planners (e.g., system/equipment use, design characteristics, operations and
maintenance methods und personnel tasks, frequency and time to repair, supply provision-
ing and inventory items and procedures, etc.). Technical data considerations are involved In
design and suppori trade-offs, tests, demonstrations, production, operations and maintenance.
The life cycle events of the technical data program and their relationship to system design
and support mansagement are shown on figure 11.

8.2 Datailed Event Description

TD-% Prepare Tachnical Data Portien of Logistics Support Capabilities Estimate

Based on projected support capability requirements (SM-1), analysis is conducted to
evaluate the applicability of current technical deta methods and programs. A preliminary
estimate of the technical data capability 18 muade for inclusion in SM-2. The estimate in-
cludes such things as the requirement for new fata display techniques, data preparation
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techniques currently in the inventory, availability for use of commercial data, new processes
in development which might reduce data costs, deficiencies of current data systems, and tech-
nical data areas needing trade study analyses.

TD-3 Perform Technical Data Trade-o%

Technical data considerations are identified for application to system feasibility studies
(SD-3) and trade-off studies (MR-3). These studies, conducted in-house or by selected
contractors, aire essential for selection of a technical data concept (TD—4). They are based
on operational readiness requirements and goals and must be in consonance with alternative
concepts being examined for other support elements.

TO-4 Establish Technical Data Concept

A preliminary determination is made of the technical data concept which best satisfies
the selected system and support program (SD—4B and SM—4B). This concept defines the
preliminary technical data plans, procedures and requirements. "t may include recommenda-
tions for study of preparation and distribution methods needed to support the techrical
data program, including the concept of deferred ordering of data. Information justifying rew
technical data requirements, including their relationship with other support requirements,
is provided for management approval. To the maximum extent possible, existing technical
data available in the form of current microcards, microfilm, and manuals should be used.

TD-5 Provide Technical Date Plan Requircments

A technical data requirements package, defining the gross specifications for further
development of the concept established in TD, is prepared for inclision in the support
plan requirements and the RI'P (SM-5). The package may include preliminary technical
Jata requirements by type and location, specifieations for use of existing data, specifications
for development of new data, constraints upon data development and use and program
milestones.

TD-7 Establish Technical Dato Progrom Evuluation Criteria

Technical data evaluation eriteria are furnished for inclusion with other support criteria
in the logistics support management plan (SN-7\). The crteria should include means to
evitluate contractor responsiveness to specification requirements, his logie for use of existing
technical data presentation methods versus development of new methods, the validity of his
progran. costs, and hisx proposed methods for demonstrating the use of technieal data to
suppeit operations, training and maintenance.
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TD-2 Evoluate Technical Data Proposals

Technical data proposals are evaluated by specialists in fields requiring use of the
data. The resultant technical data plan should reflect the “best mix" solution from all
support specialist evaluations. Support management is responsible for the development of
ideas and proposals into a technical data program meeting the needs of both the operating
units and svstem’support commands.

TD-9 Approve Technical Data Plan

The technical data plan is coordinated and reviewed for compatibility with opera-
tional, training and maintenance planning (SI)-9A and MD-9). It is approved as part of
the logistics support development plan (SM-9).

TD-10 Begin Preparation of Preliminary Technical Data

Concurrently with detailed equipment design (SI)>~10B) and maintenance engineering
analysis (MP-10), prelininary technical data are prepared for use in early engineerirg
tests and demonstrations. Beginning with drawings and specifications, preliminary data
may be prepared in such forms as draft manuals, commercial data, microfilm for storage
and visual retrieval or required computer program inputs This preliminary data could
cover orientation information, operations and maintenance, structural repair, illustrated
parts breakdown and lists, inspection requirements, test procedures, engincered diagnostic
procedures for unschedu.»d maintenance, transportation and handling, installation and
checkout, ete. Design and support changes require technical data updating on a continuing
busis. Preliminary data should be prepared in a format which can later be expanded and
formalized for use in the production and operational phases of the hfe evele.

TD-14 Verily Svitability of Preliminary Technical Data

Technieal data, prepared in accord with the approved plan (TD-9), are provided for
validation during subsystem and system demonstration (8D=13 and SD- 14). Preliminary
cngineering evaluation must confirm that Jata type, format and application match the cur-
reant design configuration and satisfy support requirements and goals established by previous
analyses. Compatibility of technical data with equipment configuration is prerequisite to
the estaolishment of the proposed product baseline (31151 These concurrent actions pre-
cede award of the production contract (SD-16)

TO-16 Procure Formal Technical Dot

Hased on the proposed product basehne and approval to award <upport resources con-
tracts (NM-16), procurement or preparation of formal technieal data 15 begun. These data
81
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are made available for provisioning and procurement of initial support requirements and for
evaluation with the initial equipment at first article inspection (SDD-17B).

TD-18 Verily Svitability of Technical Data

The formal technical data needed to support production and operations are updated
1 agree with final requirements specifications resulting from first article inspection evalua-
tions (SM-17B). Demonstration during user service tests must verify that the technical
data will satisfactorily provide personnel with the information necessary to conduct opera-
tions and maintenance 1n support of established performance goals. Verification actions
must also test the technical data for handling durability, accuracy and completeness of
information, clarity appropriate for use at the intended skill levels, ease of access and
updating.

TD-19 Distribute Technical Data to User

Technical data distribution schedules must be coordinated with test schedules, instal-
lation time tables, and equipment activation data for operational units. On receipt, each unit
participates in a preliminary information acceptance review of the technical data,

TD-21 VuifyMpdate Technical Data Plan , ’

Based upon changes resulting from user service tests (TD-18) and preliminary ac-
ceptance reviews, tue technical data plan is updated for follow-on procurement. Support
management reviews all revisions to insure their compatibility with other support element
plans. The technical data plan is then included in the updated suppoct management plan
(SM-21)

TD-23 identily Technical Dota Deficiencios

Dunng the operational suitability demonstration technieal data deficiencies are iden-
tified and reported in the overall support evaluation (8M-23). Evaluation criteria simuilar Y
to that described tin TD-18 and MP-23 is the basis for verifving technical data in the opern- -
ting unit environment.

TD-24 Update Technical Dota

Technical data must be updated to reflect oM changes in equipment or support con-
figuration which vesult from modification decisions, or deficiencies identified during the
operational suitahlity demonstriation.
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Facilities

9.1 Introduction

The purpose of the facilities program is to assure that all required facilities are available
to the operating forces and supporting activities in a timely manner. The ability to perform
the mission could depend on the adequacy of facilities provided concurrently with the prime
system or equipment. Facilities planning is based on coperations and maintenance analyses,
equipment design drawings, specifications and other documentation necessary for defining
types of facilities, locations, spacs needs, environment, duration and frequency of use,
personnel interfaces, installation activities, training requirements, test functions and existing
facility applications. Development schedules must consider construction delay experience
on similar programs due to seasonal weather and other regional considerations such as labor,
soil conditions, etc. Facilities planning requires support management attention through all
phases of the life cycle to provide positive coordination with other program elements,
particularly with regard to dates of need and construction program lead times. The facil-
ities program events and their relationship to system design and support management are
shown on figure 12,

9.2 Detailed Event Description

FA-2 Evaluate Requirements and Define Facilities Support Capability

Based on the required operational capability (SD~1) and the gross support requirement
(SM-1), an analysis is made to determine what facility capabilities are needed. An integral
part of this analysis is an assessment of facilities used to maintain similar systems and
equipment. This action is based on ava:lable operational readiness performance experience
data (MD-2), gross system configuration and preliminary maintenance and maintainability
assessments of support needs (MP-2 and MR-2). The resultant estimates should define
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both existing facilities that may te utilized and those requirements needing further ex-
ploratory study. Study contract and in-house project task mformation 1s prepared for inclu-
sion in SM-2. Criteria considered in these evaluations include:

o Initial facilities trade-offs needed to define basing, movement, deployment,
durations and frequency, etc.,

o Ground rules for facility selection (e.g., considerations of required material
resources by type, quantity and location as well as construction force needs in
terms of skills, numbers and availability),

» Constraints to be considered {e.g., security, easements, ownership, etc.), and

o Operations and support interfaces to be examined (tenancy concepts, deploy-
ment variations, combat contingencies, duration differences, and primary launch,
test or operating base complexes along with support shops, personnel, storage and
administrative requirements).

FA-3 Perform Facility Trade-offs

Systern feasibility studies and support element trade-offs are evaluated for their impact
on current facilities. Facility trade-off studies are conducted in-house, or by contract, to
satisfy new requirements. The best approaches are selected for review and consideration .n
the maintainability and reliability trade-off studies {MR:-3). For example, the trade-off
studies may include consideration of alternative basing modes (e.g., hardened vs. dispersed,
mobile vs. fixed, land vs. water), existing vs. new facilities, different materials to be considered
and portable vs. fixed power sources.

The several support alternatives are evaluated and the most favorable facility concepts
selected for further study. Cost information, technical feasibility problems and high risk
areas are identified.

FA-4 Establish Facilities Concept

A facilities concept is selected on the basis of maintainability and reliability trade-offs
(MR-3) and system feasibility studies (SD-3). This concept is reviewed for compatibility
with the maintenance concept (MP-4) and is included in the support concept formulation
package (SM—4B) as guidance for the facility plan requirements to be identified in FA-5.

FA-5 Provide Facilities Plan Requirements

Facilities plan requirements are prepared for inclusion in the logistics support plan
requirements and the RFP (SM-5). They include criteria for further development of:

» Real estate and construction specifications,
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 Primary facilities such as materials, power and communications, water, access
roads and critical real property,

* Support facilities for ships, personnel, training, storage, transportation, and
administrative use,

o Critical research and test needs,

o Facility life cycle cost and budget estimates for the funding schedule (F-5), and

o Host-tenant agreements for support requirements.

FA-TA Select Facility Architect-Enginesr and Begin Desiga

Because of the lead time involved in the procurement and construction of prototype
facilities such as test stands, silos, checkout docks and shipboard facilities, project action
is taken to initiate development of peculiar design specifications. This design or architect
engineering task may be accomplished by government or by contract in accordance with
current Service instructions and procedures.

FA-TB Establish Facility Plan Evaluation Criteria

Technical and management evaluation criteria and interface control methods must
be developed for determining the contractors’ responsiveness to ti.2 general facility plan
requirements (FA-5) and engineering design specifications (FA-7A). As part of the overall
support criteria (SM-7B), they include evaluation of:

+ Functional performance characteristics of supporting facilities (e.g., installed
equipments’ reliability, maintainability, useful life, environmental design and
transportability),

» Both general and definitive design and construction specifications, standards,
and constraints,

¢ Detailed facilities concepts for nontechnical support (e.g., functional require-
ments, support policies, survival requirernents and policies, ete.), siting and
layout (e.g., area plans and site plans such as access, paving and drainage, con-
tours, quantity-distance criteria, etc.), and civil, architectural, structural,
mechanical and electrical requirements, and

 Funding, schedule, technical and management control for those items requiring
prototype construction and testing (e.g., critical installed equipment and environ-
mental control, electrical, power, missile launch suspension and other similar
systems).
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FA-8 Evaluate Proposals for Facilities Prototype Construction

Contractor proposed facilities plans should be evaluated for:
o Adequacy and responsiveness to defined requirements and criteria,
o Identification of and justification for new facility specifications and requirements,
and
« Cost to design, develop, and acquire proposed facilities.

The evaluation ratings, recommended changes to requirements and schedules, allowable
deviations and recommended contract revisions should be included in the logistics support
evaluation report. (SM-8).

FA-9A Approve Prototype Construction

Concurrent with system development approval, prototype construction is approved and
funds allocated. Prototype design is completed and construction bids are solicited for the
planned facilities.

FA-98 Initiate Military Construction Programming Action

In accord with development plan requirements for construction or acquisition of opera-
tional and support facilities, programming action is initiated to request funds authorization.
Action must also be taken to initiate installation of facilities outside the scope of the military
construction program such as shipboard facilities, vans, etc.

FA-10 Begin Facility Construction (Prototype)

With the beginning of prototype facility construction, continuous surveillance of the
development of all system and support requirements is performed to see that design and
support changes are not made without consideration of their impact on facilities. Changes
require reevaluation of funds and schedules.

FA-12 Verily Availability of Prototyps Test Facility

Prior to subsystem and system demonstration, the prototype test facility is evaluated
for compatibility with requirements. Progressive reviews of the installations’ adaptability
to system and support requirements must be performed to verify facility acceptability:
Change requirements identified during installation, checkout or test are evaluated and correc-
tive action initiated (SM-12B).
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FA-13 Obtain Approval for Military Construction

Approval is received for the required military construction of operational support
facilities (FA-9B). System and support changes found during prototype evaluation are
incorporated into the facility drawings and other documentation.

FA-16 Complete Final Design and Award Facility Construction Contracts

Concurrent with the initiation of equipment production, facility specifications and
contract documents are prepared and advertised for bid (see SD-16). Bid proposals and
construction schedule milestones must be consistent with the schedules of all other program
elements. The bid proposals are reviewed and construction contracts awarded. For other
than military construction facilities, final design and installation is verified.

FA-17 Complete Facility Construction

Inspection and acceptance of the initial facility is progressively accomplisned through-
out facilities construction, system and equipment installation, checkout and service test.

FA-18 Activate Opaerational Suppornt Fecilities

Operational and support facilities are activated for service test. Facility design and
equipment interfaces are tested and verified during the equipment and support demonstra-
tions. Deficiencies are documented and evaluations conducted. Changes are processed in
accord with applicable configuration management directives and instructions.

FA-21 ‘/alidote/Update Facilities Plan

Based on the changes identified during service test and initial operational installation,
the facilities plan is updated to provide guidance for follow-on support activities, iwdenti-
fication of critical problem areas, identification of special transportability and operability
criteria, and awareness of special requirements for survivability, security, ete. Facilities
schedule and funding requirements are reevaluated based on overall program changes and
constraints. =

FA-23 Identity Focilitiss Deficiencies

During operational testing all facility deficiencies are identified. These deficiencies are
evaluated along with all other logistics support deficiencies (SM-23) to determine the
possible impact of required modifications (SM-24) prior to any decision to modify
(SD-24R).
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FA-24 Initiate Action To Modify Facilities

Action to modify facilities is initiated concurrently with the decision to modify inter-
facing equipment (SD-24B). Plans are updated to agree with all changes. Specifications
for any changes must be in accord with configuration management directives and instructions.
Whether modifications require a major facility improvement or only minor changes to the

operational facility, all documentation should reflect the changes. They should also be
recorded as experience data for future planning (MD-22B).
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Personnel and Training

101 Innoduction

The personnei and training program defines the requirements for trained operations
and maintenance personnel and training devices needed to support the nrogram through
all life cycle phases. A realistic estimate of current manning capabilities, in terms of both
numbers and skilis, must be made against the probable quantitative and qualitative manning
demands of the system or equipment concepts under study. As hardware concepts are
developed, design and support decisions must be mace with due consideration for their
impaci on manpower and training requirements. These requirements are translated into
specific manning plans in terms of numbers and military skill classifications. Projections of
training requirements must reflect attrition experience. Special requirements for trainers
and training aids must be developed along with training curriculs. These requirements must
complement maintenance concepts and technical data methods.

Personnel and training planners must progressively identify manning requirements
for test and demonstration, operations and maintenance in the use environment. They must
consider task categories and resulting optimum skill mixes needed to achieve or exceed
readiness performance goals. Personnel requirements for operations and maintenance must
be balanced against manpower availability. All deficits must be covered by firm training
actions and timely manpower commitments. A block diagram of events that make up the
personnel and training program is shown on figure 13.

10.2 Detailed Event Description

PT-2 Prepare Personnel and Training Portion of Logistics Support Capubilities Estimate

('urrent and projected personnel capabilities cf the operating forces must be evaluated
for their potential application against the personnel requirements described in SM-1. Knowl-
edge of projected personnel capabilities and restraints must be acquired for development

93

e
F: ..
e e
P
e

23
o

ool
k.
-1/

P>
R

%

LR




of support alternatives (see MR-3 and SM-3). This information should be realistically
based on past and current manpower availability at operating levels and applicable readiness
performance data.

PT-3 Moake Preliminary Estimate of Skiil Requirsiments

Gross estimates of personnel requireinents by skills and quantities are made to support
maintainability and reliability trade-off studies (MR-3). Consideration must be given to
tasks to be performed, identification of required skills, manpow~- availability (PT-2),
special training needs, availability of training facilities and the impact of these estimates on
the requirements of each support element.

PT-4 Esablish Personnel ond Training Concept

Personnel and training concepts are established as a result of prior maintainability and
reliability trade-offs (MR-3). These concepts must be in accord with plans for equipment
use, mairtenance and support. They include tentative identification of quantative and
qualitative personnel requirements inciuding any not currently in the skills inventory,
assessing the impact of possible changes to existing personnel use patterns, and inaking
preliminary lists of training equipment and facility needs.

These personnel and training concepts become an integral part of the logistics support
concept package (SM—4B), which becomes part of the concept formulation package.

PT-5 Develop Personnel and Training Plan Requirements

Personnel and training plan requirements must be developed for input into the support
plan and the RFP (SM-5). These requirements include criteria for contractor deveiopment
of proposed personne! and training programs during contract definition. In support of pre-
viously established personnel and training concepts (PT-4), these requirements may include,
but are not restricted to criteria necessary for:

o Clarification of project marning policies and priorities,

o Determination of and justification for personnel needed (including instructors),
+ Means to utilize existing personnel and training resources,

o New training courses required by type, location and time,

o Training material preparation, and

 Training equipment design, procurement, fabrication, use and support.

94




e

R L

PT-7 Establish Personnel and Training Program Evaluation Criteria

Criteria must be established to evaluate the responsiveness of contractor personnel
and training program proposals. As part of the Logistics Support Management Plan (SM-
7A), these criteria provide a means for assessing how well a proposal meets the requirements
of PT-5. For example, is it compatible with operational, reliability and maintainability
goals? Does it consider use of available skills before adding new requirements? What are
the management methods and relative costs proposed for implementing the personnel and
training program (e.g., use of service technical schcols, factory training, civilian institntions,
special field courses, on-the-job training, ete.)?

PT-8 Evaluate Proposed Personne! and Training Requirements

Personnel and training plans evaluated as part of the overall logistics support proposal
evaluation must include comparison and scoring of the various proposals to the require-
ments and evaluation criteria described in PT-5 and PT-7.

PT-9 Approve Penonnel and Trainirg Plans

Personnel and training plans are approved for use and further definition of requirements
during the development phase of the life cycle. As part of the logistics support plan (SM-9),
they include selected contractor proposals for personnel training and equipment programs
along with development and user agency plars for scheduling, funding and controlling devel-
opinent of training requirements.

PT-11A Determine Personnel Availability (Continvous)

During system analyses and design (SD-10B) and maintenance engineering analysis
(MP-10), identified personnel requirements are continuously reviewed and compared to
available personne! skills and quantities. New personnel skill requirements resulting from
these reviews are analyzed for possible training needs. Manpower acquisition plans and
controls are continuously updat:d to reflect new requirements.

PT-11B Prepare Training Package

Based on new personnel requirements (PT-11A), a training package is prepared to
record operations and maintenance pcrsonnel tasks, correlate those tasks to manpower
specialty classifications, establish personnel learning levels and performance standards,
define cross-training requirements «nd identify the training courses, aids and equipment
needed. Included in the training package are the methods for demonstrating training effec-
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tiveness, package updating during follow-on test and operations, and plans for the pro-
gressive transition of training respensibilities to the using command.

PT-12 Begin Instructor Training

Trainirg is initiated to satisfy needs of the scheduled test and demonstration programs
and familiarize advanced cadre personnel with the hardware in preparation for later tests,
operations and maintenance. Selection of instructors and preparation of their training cur-
ricula is accomplished in accord with the requirements of the training package (PT-11B).

PT-13 Begin Operations and Maintenance Personne! Training (Continvous)

This training is initiated to satisfy scheduled needs of contrautors, operating units and
logistics support activities in performing equipment demonstrations (SD- 13 and 14), service
tests (SD-18), operational suitability demonstrations (S1D-22) and actual operations/support
(SM~26). Training lead times must be sufficient to assure that personnel can be trained to
perform assigned tasks in support of specified readiness goals.

PT-17 Update Pesonnel and Training Requirements

Changes to personnel and training requirements are generated by deficiencies found
during training demonstration and personnel performance evaluation. Corrective action is
initiated in accord with other design/support chinges and documented by revision of the
personnel lists and training packages.

PT-18 Verily Required Skill Levels

Preliminary verification of personnel skill levels and adequacy of the classroom training
is determined during the logistics support demonstration (SM-18). Task performance
standards are evaluated and revised based on the appropriateness of skill level to task
assignments, time needed to perform the task, and the adequacy of the equipment and
support design in meeting specifications. Where appropriate, corrective actions resulting
from the evaluations are documented in the training packge (PT-11B) and service command
manpower listings.

PT-19 Vaerily Availability of Trained Personnel for Operations and Maintenance

Current and projected assets of trained operational and support personnel are evaluated.
Availability of these personnel for the planned operating units is verified.
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PT-21 Update Personnel and Training Plan

Personnel and training plans, procedures, schedules, quotas and other requirements are
updated as a result of the service tests and evaluations. These updated plans are furnished
to the first operating units and their commands as part of the logistics support plan (SD-21).

PT-23 Identify pesonnel and Training Deficiencies

Deficiencies resulting from operational suitability demonstrations are identified for
inclusion in the overall support evaluations (SM-23). Evaluations similar to that of MP-18
and PT-18 are used for determination of the deficiencies.

PT-24 Update T airing Package

The training package is updated to include new requirements resulting from the equip-
ment and support mrodifications (SD-24 and SM-24). Consideration must be given to all
other suppor’ element modifications during this action. Changes are incorporated under
applicable configaration m.nagement directives and instructions.

PT-25 <Conduct Aadditional Operations and Maintenance Training

Based on the revised training package (PT-24), follow-on training for operating and
support unit personnel .s accomplished. Gross changes to key equipment design and support
characteristics could require a new training development cycle (PT-12 and on). Minor
changes are handled through training adjustments by operating unit personnel. All changes
should be documented and made available to future planning (MD-22B).
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Funding
(BUDGETING AND FINANCING)

11.1  introduction
Successful 1LX planning during all phases of the equipment life evele requires manage-

ment attention to the interface between the support element needs and defense budgeting

and financing procedures. Because of their importance to implementing logisties support, e

budgeting and financing activities are included as a prime element of support management.

Budgeting and financing activities should i fude the:

o Early determination of logisties support funding requirements, which, together
with experience factors from similar equipment programs, allow accurate fore-
casting of life cyele costx,

o Accurate updating of forecasts for timely fiseal planning and apportionment of
required research and development, investment and operating funds,

o Allocation of available program funds to cach logisties support element based

upon its jurtified need, with emphasis given to program schedule and task priori-
ties, and

o Accurate secounting of funds expenditures using work breakdown structure and

MEAsUrement =7 0s 0 aure proper fohds dineation and redistribue..

Typical budgeting and financing events {or the funding element are shown in figire 14.

11.2 Detailed Event Description

F-2 Prepare Funding Portion of Logistics Support Estimate

Preliminary funding estimates for the eoncept formulation effort are made. They are
based on the effort needed to estezblish concepts and requirements for logisties support
capabilities not currently available to the program (SM- 1 and 2). The preliminary estimates

include funding for all supnort studies, exploratory developmient of support items requiring
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state-of-the-art advancement, preparation of logisties =upport plan reauirements, ete,
Based on experience data, preliminary Iife evele cost estimates are inade and program funding
eriteria extablished. Allocation of coneept formulation fund requirements should he made
without deiay,

F-4 Provide Financial Estimates

The financial input for the logisties suppodi Trogram Chanee Request (SM=4A) i< pre-
pared, which together with manpower requirements (PT-4) provid' s an estimate of the
stipport resources required for the logisties support for the current fiseal vear, the base fiscal

vear plus four sueceeding fiseal vears.

F-5 Develop Funding Schedule Requirements

Funding scuedule requirements are developed for inelusion with logisties support pian
requirements (SM-5). These requirements are based unon the selected concept (SNM=4) und
an estimate of each support element’s budgeting and financing requirements for definitior,
development. production and operationa' phases. Definitive estimates of the funding re-
quirements for definition phase upport activities are made. Work breakdown structures
with line item cost estimates for each element are required. Due consideration iz given to
appropriate fiseal budget eveles and schedules. These requirements, ax part of SN-=5, are
essential to “Wey Approval Action™ (SD-5).

F-4 Allocate Funds for Definition Phase

Support element funds for the definition phase effort sre allocated mn accord with the
approved development plan and support requirements (=DD-6 A and B) and the funding
schedule requirements (F-5).

F -7 Prepare Financial Plan for Support

Based upon allocated funds (F-6), support clement fundirg plans must be prepared at
ail Jevels of management. These plans delineate the distribution of funds for ail task efforts.
Consideration is given to both Dol) “in-houxe’ and contract costs, with separate categories
for each as required. Support management reviews and approves this plan for incorporation
into the equipment program financial plan.

F-8A Update Financial Plan for Suppont

New support requurements resulting from evaluation of the proposals (SM=8) are the
basis for updating the financial plan. Estimated funding needs are evaluated and previous
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hudgets are refined to more accuratels refleet future demands. Procodures o to be estab-
lished which will provide for the continnons review of manpower and finane il requirements
and for the routine upd-ting of the support portion of the Five Year Del. v« Plan (F-4)
in accordance with current instructions.

F-8B Confirm Availability of Funds

The financial plin for =upport (F-8A) 1s compared to actual fund authorizations for
their adequacy to to support the program. Funding deficiencies must be identified. Expoeted
program risks due to insufficient funding are documented. The deficiencies, their eanse and
resuiiing risk areas are coordinated for project management review pricr to submitting ihe
support development plan (SM=-9) for “Key Approval Action” (SD-9A).

F-9 Allocate Funds for Development Phase

Rystem development approval and contractor selection (ND-9 A and B) require alloca-
tion of logisties support funding for the development phase. This allocation should be in
accord with funding decisions resolving previously identified problems (F-8B).

F-10 Revise Pian Based on Deveiopment Contract

Funding ~*anges resulting from development contract awards mast be reflected in the
financial plan. The revised plan is then a baseline for future budgeting and financing activity.

F-12A Update Plan Based on Design Reviews

The financial plan for support is updated to reflect any new requiremuents stemming
from design and support changes resilting from reviews (S3=12P" Thix ootion depends
PRI NN LT

oee, pectfie funding s, and the type of change (e g., contractor or govern-
ment initiated ).

F~19B  Confirm Availability cf Funds for Production

The updated plan (I-12A) must be reviewed to determine the adequacy of funds
authorized for program support. Expected program risks due to insufficient funding are
decumented. Deficiencies and risk areas are coordinated for review and resolution prior to
allocation of production funds (F-14).
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F-14 Allocate Funds for Initial Production

Suceessful test and demonstration of system and equipment prototyies (SD- 13 and 11)
and verification that all support requirements have been identified (SM~13) normally must
he aceomplished prior to authorization of funds for initial production of support resources,

F-17 Allocate Funds for Foliow-on Production

Compatibility of specifications for all equipment and supporting resources withy the first
production article must be ssured prior to allocation of funds for f-How-on produetion.
This action i1s port of the support evaluation (SN-17B) and essential to “Key Approval
Action” (SD-17B).

F-18 Continue Fiscal Funding Cycle

Support management monitors fund requirements and alloeations to see that each
support element receives and accounts for itz share of the funds. Shortages or overnges are
recorded and adjustments made to the fiscal funding requests or to the program requiring
those funds.

F-21 Revise Plan Based on Service Test

Based upon support changes resulting from serviee testing and feed-back from the first
operating unit, the financial plkan for support 1s updated to denote any new or changed re-

quirements. \djustments in fiseal funding allocations are made based on these approved
changes.

F-24A Update Plan for Modifications

Modification cyeles may result from deficiencies found during suitability testing or
subsequent operations (RD 22 to SM 26). Depending on the deficieney, new design or
redesign of the equupment may require new proauction contracts. Prelimmary funding
estimates for projected equipment and support modi€eations should have been part of the
arly development phase forecasts. These estimates, based on experience with similar sys-
tems, should refleet past funding expenditure patterns including times of need during the
life eyele. The plan is updated to provide more accurate estimates of the funds now required
for support medifications.




F-24B Verity Availability of Funds

NModifieation of the =upnpert resottices requires thae jorecasted funds be weighed against
the revised plan requireronts (I 24A4). As in F12B, the identified deficiensies, justification,
and risk areas are coordinated and reviewed with appropriste command support manage-
ment. These reviews incelude trade-offs between all budgeted progeam elements for resolution
of these deficieneies within available funding tumits, Funding experience 1s furnished to the
advanced planning areas for incorporation into future support modification estimate
criteria (I-2).
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12

Management Data (MD)

12.1 introduction

Defense activities use and support many information systems to meet separate technical
management needs of organizations with difering develc, ent, support and operational
missions. These data svstems are defined in equaliy diverse directives at various echelons
within DoD and the separate Services.

Information and control syvsterns Interfacing with support management include:
maintenance engineering and analysie control documentation; engineering test and dem-
onstration records; program schedule and cost controls, such as pert or eritical path:; main-
tenance management and fatlure data; miscellaneous requirements forecasts, e.g., personnel,
equipment. supnlies, and facilities: configuration management ; operational readiness support
status, and supply management effectiveness reporting systems. This chapter addresses
these siipport management data requirements.

Early in the development phase of the acquisition life cyele, Support Management
selectively identifies the extent to which the above information systems will be required
during the item’s life cyele, when they will be required and how and by whom the require-
ments will be met. These requirements are compatible with current directives from the
applicable Service. They are tatlored to the level of detail appropriate to the type. complexity,
or cost of the item being developed. Simple off-the-shelf procusements might only require
already digested and analyzed information. In that case the appropriate “data system”
is a simple Information gathering and editing activity.

Data become useful information only when they are assembled . ") manageable aggre-
gates for purposeful evaluation. When this can be easily done manually, time and costs can
be reduced. When sampling or summary techniques ean provide needed information on a
one-time or pertodie basis, redundant report proeessing is eliminated.

At the other extreme, the acquisition and operation of new and complex equipment
may justify electronic data proeessing support. Here, standardization of data codes, use of
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available scitware, and new generation computer capabilities combine to make data-bank
concepis attractive. This approach satishies all the information requirements of the formal
systems and also perrits selective reporting of current data to functional support managers
on an as-required basis,

Information search, acquisition. collation for lihrary storsge, selective retrieval, report-
ing and dissemination {to user-defined specifications) are all technical administrative data
support functions that may soinetimes be more economicailv performed under ceniralized
eontrol.

While inclusion of the data everts shown on Figure 15 as a1 management element,
recognizes these econcmies, 3 word of eaution is in order. These data systems are oriented
to the use of data to “manage.” rather than to the “management of data.” It is necessary
that the functional support managers recognize both the limitations and capabilities of in-
formation collection and data processing. At best, only part of the managers total informa-
tion requirenients can be coded for electronic processing. Managers initiate data’/information
requirements by close wison with svstem analysts and programmers. They must perform
continuing validation and analysis of data products. These responsibilities should not be
usurped by or defaulted to data services organizations which are primarily a management
support function.

12.2 Detailed Event Description

MD-2 Input Readiness Performance Experience

Readiness performance data attained on similar inservice equipment must be quantified
in terms such as:

o Useful availability---minimum operating hours, sortie rates or operational on-
station time per month, or vclie use rates such as equipment “‘alerts’” and firing
frequencies,

¢ Mammtainability/reliability -~in terms of turn around time, incidence of un-
scheduled maintenance, elapsed time to replace major components, etc.,

¢ Man-hours expended per op.rating hour- - to service and maintain equipment at
defined use-levels during organizationa! and intermediate maintenance.

These measurements of present or past support capuability provide a firm point of
departure on which to forecast capabilities in support of newly defined operaticnal require-
ments, Maintenance man-hour expenditures have a proportiorate relation to the consumption
of replacement spares, parts, snd consumables. As such they may provide a useiul index of
relative supply support costs. This readiness performance data provides inpuls to NM-2
and SM-3 as the first step in a series of data requirements which become more detailed as
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systemn 'support development progresses. Simulation techniques can provide a basis for
optimizing operational and support effectiveness.

MD-3 Input Usage Experience Into Supply Model

Simuiation techniques provide a basis for gross cost estimates for provisioning, follow-
on spares replenishment and supply support under various replacemer t or maintenance-
level repair alternatives. The appropriate Service's Nyvs‘ems/Support Cemaand should be
able to provide model inputs of historical usage data on comparable systenis of an earlier
generation. These inputs require careful evaluation of differences in doctrine, tactics, en-
vironment or mainterance concepts which may influence support of the proposed develop-
ment item. The management use of electronic data processing techniques req ires the
application of judgment based on collaterat knowledge from the Services or industry (S5-3).

MD-4 Establish Suppert Data Requirements

The support manager identifies management data requirements for:

(1) Maintenance engineering analysis control documentation. and support engineering
test and demonstration reports,

(2) Trackirng support program schedules and cost controls,

(3) Developing standard system/equipment support codes and item identification pro-
cedures 1n support of maintenance management and failure data systems and
maintenance engineering analysis control documentation,

(4) Identification of each functicnal support element’s specific data needs and prepara-
tion of necessary supporting data outputs,

(5) Direcied configuration management accounting and control procedures to support
engineering design, maintenance, and supply actions,

(6) Acquiring and evaluating suppert status reports listing Operational Readiness
(OR) rates, Not Overaticnally Ready Maintenance (NORM) rates, Not Opera-
tionally Ready Supply (NCRS) rates, Cannibalization rates, and

(7) Supply management effectiveness reporting systems which reflect current operating
level demand and usage data: e.g.. fill rates, fill times, and the per cent on-hand
of currently critical quantified line items. The on-hand percentage report of critical
line items depends upon coordinated inventory status inputs from supply and
maintenance. A “currently critical line item’ requiring this support management
attention is one which has either been cannibalized or gone NORS within the
last normal replenishment cycle, and which is still below established stockage
D1iNIMUImSs.
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MD-5 Pripare Data Collection, Analysis and Control Requirements

Based on specific data requirements in the support concept formulation package (SM-
4B), prepare requirements identifying specific responsibilities of Service and contractor
program management to:

Collect and report raw data,

Collate data for analysis,

Research relevant collateral information,

Disserninate data and reports,

. IEvaluate and analyze reported data in light of collateral knowledge,

k d

L]

.

« Selectively report hardware performance and deecicion back-up data for necessary
feedback and historical use.
The purpese is not to generate a demand for additional requirements, but to selectively
identify ita needs by time, place, and support specialist responsibility for inciusion in the
support plan and the RFP.

MD-7 Specily Data Requirements for the Bid Package

Break-out and define specific contractor responsibilities for the coilection, dissemination,
evaluation, and use of required maintenance and support management data/information.
Define Service furnished data to be made available to the support contractor and aprlicable
communications, proprietary and security considerations, Define other special data sources
and considerations as applicable.

MD-8 Evaluate Data Collection and Analysis Proposals

Rate contractor proposals in response to the data portion of the bid package for
adequacy. currency, simplicity, and validity.

MD-9 Update Data Specifications

A joint contractor/project management rewiew and sigu-off of individual and interfacing
data responsibilities is required. This insures a clear understanding of terms, conditions, and
definitions. It 1s a part of negotiations preliminary to award of the development contract.
A wethod for future retrieval and feedback of data information into Hhlock MD-4 of follow-on
svstems should be considered.

MD-10 Update Data Collection, Analysis and Control Plan

Both Service and contract support managers now update their respective data plans
in the form of control directives to provide required information and data services to project
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development activities. These directives identify who is responsible for collection, report
collation, dissemination, storage, retrizval. and analysis activities for each information/data
systent. They clanfy the manager’s eontinuing responsibility to validate data system logie.
his interface with supporting data proeessing services, run priorities, security needs, reporting
schedules, and any special dsta preservation, retention, and replacement requirement,

MD-11A  Develop Standard Syatem/Equipment Sunport Codes

As soon as designs are sufficiently definitized, a set of common codes describing hard-
ware subsystems and components in terms of work unit elements are assi,  d to support:
¢ T .ts and demonstrations,
» Maintenance managernent and failure data systems, and
« Maintenance engineering analysis control systems,
Codes are developed in accordance with DoD methods and standards to assure ap-
propriate commonality in terms of hardware reference.

MD-11B through 16  Perfurm Collection and Analysis of Test Feedback Data

System and subsystem test and demonstration measurements and performance results
are fed back to the separate functional support elements for evaluation of attainment of
assigned design objectives. Each change triggers a new evaluation cycle to define umpacts
and trade-off choices between design and support (SM-12B).

In complex development projects, data services support for maintenance engineering
analysis documentation can provide the support manager with a mechanized system to
control and recoird these iterations. In simpler procurements, this documentation control
can be done manually.

MD-21  Update Data Collection and Analysis Plan

Review test objective revisions for therw effect on elements of required data systems
(e.g.. data collection, processing, evaluation, and analysis procedures). Performance re-
purting incthodology for demonstrating attainment of contract specifications must be clearly
spelled out prior to the start of operational testing.

MD-29A  Cellect and Dissensinate Demonstration Test Data

Test results are compared with desien rarformance objectives. System readiness per-
formance below or significantly above design objectives, as well as support changes, are
reported to support management through n systems of contror documentati . This docu-
mentation records hardware and support deficiencies as well as tradeoff alternatives which
baek up change proposals.
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MD-29B Transition to Maintenance Management, Failure Data and Supply Management Effectiveness Systems

After turnover of equipmeny to operational units, continuous evaluation of its per-
formance in the use environment may be desirable. While test data (MD-22A) can provide
controlled hardware pertormance information during development, complete evaluation of
system performance requires consideration of the effectiveness of all supporting elements,
including command/support inanagement. Collection of test data is phased out as compliance
with the appropriate Service’s maintenaznce management and failure data system starts.
Concurrently, the senior materiel officer should provide his operational organization com-

mander with current operational readiness/support status and accompanying cumuiative
supply management effectiveness reports (subpar. 6 and 7 of MD-4). These and other
sinporting logistic reports, summarized as appropriate for the command or support echelons
involved, continue for the balance of the equipment’s life cycle.
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