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INTRODUCTION

The purpose of this Guide is to assis¢ Principal Development Activities
(PDAs) within the Naval Material Support Establishment (NMSE) in the
preparation of Technical Development Plans (TDPs) by providing guidelines
for the preparation of theso plans. Assuch, this document isintended to present
an outline of tho needs of the CNM, CNO, and the OSD to properly evaluate the
technical, managerinl, financial, and personnel plans for the development, ax...
all available information on procurement and production. While compliance
with this Guide is not mandatory, the Office of the Chief of Naval Material
(NAVMAT will usa it as a basis for reviewing specific TDPs.

In preparing a document of this type, the inclusion of all the specifics
related to the various developments that fall under the auspices of the NMSE
would result in an unwieldy and confusing document. Therefore, this Guide
was written around a particular type of development, but it is felt that the
general guidelines are applicable to many other types of developments. Where-
ever specific examples are given, they are not intended to be used as the only
approach or, necessarily, as the recommended approach,

Adherence to the genernl guidelines contained in this Guide will provide
desired uniformity among TDPs which wll facilitate review by all reviewing
echielons.

In addition, it is anticipated that a TDP will result which:

(1) nnalyzes nnd assesses the operational requirement;

(2) establishes the detailed nature of a development particularly in regard
to the specification of technical design characteristics which if met per-
mits & quantitative judgment of the success of the project;

(8) acts to provide a current document for coordinating the activities and
plans for several groups;

(4) states the management plan nesded to carry out the development pro
gram along with the required financial and manpower resources;

{5) sorves as the basic decision making documeni for all levels of manage-
ment throughout the development;

(6) once approved, constitutes the authority to commence or continue the
development and defines the technical, managerial, financial and
personnel criteria accepted by CNM;

(7) sets forth, at the earliest practicable date, information on production
quantities, production schedule, documentation, possibility of competi-
tive buys, contractors, contract type, and contract value.

Each section of this Guide is organized in accord with the general instrue-
tions for TDP proparation 0s described in OPNAVINST 39104 series. In
addition, instructions and reference documents are contained within the text of
the individusl sections ag appropriate. The PDA should emphasize the scope
of each section consistent with the magnitude of the particular development
project and the degree of advancement of the development.
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Enoh section ie conoluded with a check list which emphasizes the major
points of the seotion,

This Guide may be employed in proparing TDPs in response to a Specifio
Operational Requirement (SOR), Advanced Development Objective (ADO),or
In preparing revisions to existing TDPs. Comments are included in each sec-
tion indionting the applicability of thut section to each type of TDP. It should
be noted that certain portions of the TDP may not be required in a TDP which
i3 in response to an ADO. In most cases this dopends upon the type of system
or equipment being developed.

For the sake of clarity and continuity there may be an overlap of requirod
information among the various sections of the TDP as indicated in this Guide.
1t is not intended that material once included bo repeated, however, appropriate
referenco should bo made as to the location of this type of information in the
document.

The TDP is THE plea for the guidance and conduct of the RDT&E phases
of systems. It provides the R&D inputs to the Project Master Plan (PMP)
which is the plan for tho guidance and conduct of the whole life oycle of systems.
The PMP has been structured along lines best suited to overall project manage-
ment through the full-life cycle. Tho TDP is structured along lines best suited
for R&D Management. While the two structures differ, TDP seotions can, and
are intended to be, inserted intact in the PMP togother with comparable plan-
ning for the Production, Installation and Logistics Support phases when the
latter planning has heen accomplished.

This Guide is intended to provide assistancs to personnel responsible for the
proparation of TDPs. Its objective is to provide guidance for the evolution of
comprehensive planning sufficiently standardized to provide management with
sound deoision information. It is not & substitute for prudent engineoring and
management judgment.

It is intended that this Guide will be periodically rovised and updated to
medt the varied noods of groups with the NMSE. 1In view of this fact, com-
ments or recommendations concerning the content of this Guide should be for-
warded to the CNM at any time for consideration,

This publication has been reviewed and approved in compliance with

SECNAVINST 6600.16.

Deputy Chief of Naval Material for
Development/Chisf of Naval Devolopment
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SECTION 1

Cever Sheet and Table of Contents
TECHNICAL DEVELOPMENT PLAN FORMAT

1.0 Cover Sheet
A cover sheet shall be prepared using the following format :

TECHNICAL DEVELOPMENT PLAN—___ _ |
Supports SOR/ADO (rrOJECT NAME).
Element Number—.

*Praject Number—_____ |
Original Issue—.

Latest Previous Revision—
(omit if original or first revision)

Current Revision—

(omit if original)
Contract Definition completed— (date)

(omit if not appiicable)
Bureauof—____ and/or Project Office
Department of the Navy
Washington, D.C. 20360
Copy No. of

1.1 Table of Contents
The following table of contents shall be included :

Copies (For Seoret and Top Secret)

*Use only if Project Number is different trom TDP number.
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TABLE OF CONTENTS

1. Cover Sheet and Table of Contents

. TDP Summary

. Index of Effective Pages

. Marrative of Reqnivement and Brief Development Plan
Maneagement Plan

. Financial Plan

. Block Diagram

. Sub-System Characteristics

*9, Associated System Characteristics

*10. Reliability and Maintainability Plan

*11. Operability and Supportability Plan

12. Test and Evaluation Plan
*13. Porsonnel and Training Plan
*14. Production, Delivery and Installation Plan
Appendix A. Copy of SOR (or ADO) No. (SOR supported)

*In the case of A TDP responsive only to an ADO, some of these sections may not be
required (sev applicable section of this guide). Other gections are stil}l to be numbered
as indlcated here,

1.2 Page Xdentification

Pages shall be mumbered consecutively by section, i.6.; 1.1, 1.2, 2.1,2.2, 2.3,
etc. In addition, the TDP number, date, 2nd classification shall be placed at the
bottom of each page including the cover sheet and the table of contents.
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SECTICN 2

TDY Suminary
DIRECTIONS FOR COMPLETING THE TDP SUMMARY

20 Generxal

The TDP Summary (OPNAV Form 39i0-8) sxtracts the TDP data of
most significence to the ASN(R&D) end the DCNO(D) in the performance of
their RDT&E management responsibilities.

Page 2.1 of the TDP Sumivary (Figurs 2-1) is primarily descriptive, It
identifias a project and briefly describes its development ix terms of the most
significant processes and resource expenditures planned. The data on this page
i§ relatively static and reflects FYFS&FP targets. Minor changes may be de-
layed until the annual updating of the TDP. Significant changes require an
early submission. of & new page to veflect changes in time or money. When
different modsls under 2 TDP sre being developed with markedly differont
time or funding schedules, # separate Figure 2-1 is desired for each model.

Page 22 of the TDP Summary (Figure 2-2) is designed to assist in the
moasurement of progress. The most significant events for the entire develop-
ment and esrly installation periods and for the coming fiseal year are identified
and scheduled. _Actusl progress is measured against planned progress through
to comparicon of the Monthly Proiect Evaluation {(OPNAV Form 3910-4)
and subsequent revisions of the TIDP Sumamary against the original schedule.

Figure 2-3 is the Quarterly Project Reliability Summary, OPNAV Form
3910-5, adapted to serve as a part of the TDP Summary., JTn this summary
actual month by month progress is measured against planned progress through
the MPE's report of progress toward meeting the reliability engineering goals
stated for the project and summarized in this form.

The data from the hypothetical weapon system inecluded in the sample form
is intended to be illustrative and not restrictive. More detailed guidance is
contsined in the instructions which follow.

2.1 Specific Instructions for Completing OPNAYV Form $910-3

8. Block 1. Xngert a line drawing of the system, including the major com-
ponents. Inclunde a men silhouette to indicate reletive size. Place the TDP
number, Title, DOD Eleme.t Numbes in 2 prominent position, Show the
RDT&E project number only if it differs from the TDP number,

b. Block 2. Use brief statements to convey pertinent characteristics of the
system. Cover such areas as mission, performance highlights, dimensions, and
oporational description.

c. Block 3. TInsert the fiscal years on the time seals from the inception of
the project through the completion of RDT&E effort. If this span extends
over more than eight years, show initially the first eight years of functional

21
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activities. In each subsequent annual revision drop the year just completed
trom the time scale until the estimated finel year of major RDT&E activity is
shown. The final eight years will be displayed through the remaining revisions
of the TDP Summary.

List the major sub-systems. Under the time scale show the primary func-
tional activities: design, engineering development, fabrication and testing.
Identify the functional activities in the manner illustrated. Insert verticallines
at the approximate times that a new activity occurs. Omit the production phase
in the case of ADOs.

It is recognized that beginnung and ending dates for these activities are not
always precisely defined and that a certain degreo of overlap may exist for
different components within a sub-system. Portray only that functional activity
which is most dominant within the sub-system at one point in time.

d. Block 4. The objective of this block is to provide a financial profile of
the project funding which will give s continuous retraceable history and pro-
joction during the course of the development.

(1) Summarizein line 1 the RDT&E funding data from the latest approved
FYFS&FP. If these figures appear in & published FYFS&FP document, give
the date of this document in the line 1 blank. If the figures reflect an approved
Program Change Proposal (PCP) that has not yet appeared in the FYFS&FP
document, give the date of final OSD approval of the PCP. 1If the figures
reflect & Navy approved, below-threshold, reprogramming action, give the date
of this action. Each of these three items constitute a part. of the “Approved
FYFS&FP.” TUnless the funding data given is that shown in a published
FYFS&FP document, note the reference that effected the change.

(2) Show in line 2 the cumulative funding through each fiscal year as
based on line 1.

(3) Show in lines 3 and 4 the equivalent line 1 and 2 figures from the TDP
Summary of the TDP submitted on 1 Ayril of the previous year.

e. Block 6. I1dentify the PDA. This Bureau or Office is responsible for
subnission of the TDP,

f. Block6. Name the technical direction activity for the project.

g Blook 7. Name the principal contractors for the project. Distinguish
between prime and sub-contractors if such ha tha case,

h. Insert the TDP number, date of submission and page number at the
bottom of the page.

i. Block 8. Treat the time scale in the same manner as that in Block 3.
Include all of the following common milestones which may he appropriate to
the development project.

Initial TDP Approved

Personnel Research Started

Development Contract Awarded

Systems Installation Schedule Issued

Design Study Completed

Special Tube Davelopment Completed

Experimental Model Tested

Training Plans Conference Held
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Training Equipment Contract A warded

TECHEVAL Started

OPEVAL Started

Released to Fleet Production

o Final Technical Manuals Completed

o Treining Devices and Materials Completed

= Floot Deliveries Started

If the milestones extend boyond the eight years for which space is available, type
the planned datesin the last column.

; Intersporse among the common milestones additiona! milestones which
represont key events in the project. Such milestones should be clearly defined,
‘5 discrete, and unequivocal events, If it is desired, the additional milestones may
be listed by sub-system groupings immediately following the chronological list
of common milestones. Show no less ihan a total of 20 common and additional
milestones in Block 8.

‘When revising the chart, show completions and slippages according to the
logend beneath the chart. Show time gains by reversing the slippage symbols.
Each revision of the Block 8 major milestone schedule shoula contain the “O”
i marking of the original TDP and each subsequent revision, complete with
& appropriate slippage indication marking. Block 8 will therefore contain &
E time history of the development.

j. Block 9. Insert the fiscal year date. List the most significant events
plavned for the fiscal year. Include in this chart the appropriate events listed
in Block 8. Intersperse additional fiscal year milestones, including those for ~
porsonnel support as appropriate, so as to permit an approximate month by Co
month evalnation of progress. Show no less than 9 milestones. The Monthly
Project Evaluation (OPNAYV Form 3910-4) will be plotted agninst these mile-
stones to compare planned and actual progress. The last column is for use by
DONO(D) (Op-07) project monitors.

22 Specific Instruction for Completing OPNAYV Form 3910-5, (Used as
third page of TDP SUMMARY. For this use, the word QUARTERLY in the
title will bo blocked out.)

a. Blook 1. Project identifving date as per sample. The project number
shown lagt in parenthesis is to be omitted unless different from TDP number,
“Date” to be tho same as the date of the TDP it summarizes.

b. Opposite Block 2. The relinbility values called for in blocks 4, 5, 6,
and 7 are to be entered for the overall system as they become available through-
out the life of the development. If different values apply to different modes
of operation they should be listed separstely.

¢. Block 3. The sub-systems are to be listed. The appropriate reliability
values are to be shown opposite each sub-system.

d. Block 4. Here are to be shown the latest APPROVED Mirimum
Accoptable Reliability Requirements, In the initial TDP submission, these
ghould normally be thoze called out in the SOR or, if any, in the ADO, For
subsequent revisions the value callad out in the latest approved TDP should
bo shown together with any recommended change in this current revision.

e. Block 5. The “contract goal” values possibly may not be firm in the
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initial submission; however, the planned goals sl.ould then be shown and so
labeled.

f. Blocks 6 & 7. These blocks are to be filled in with the latest information
available at the time of preparation of the TDP revision.

g. Insert the TDP number and page number at the bottom of the page.

h, For further information on the features of this form, refer to the current
edition of the OPNAVINST 3910.1¢ series.

i, In the case of a TDP responding to an ADO not leading to experimental
hardware where a Reliability and Maintainability Plan, SECTION 10, is not
required, this form is not required in the TDP Summary.

23 Optimum Development Planning Suramary Sheets

A Supplementsl TDP Summary Sheat which reflects optimum development
planning and scheduling should be prepared and submitted concurrently with
TDP revisions as an attachment to the forwarding letter. This will bs in
addition to the primary TDP Summary Sheet which shall reflect FY FS&FP
targets. (This action will not be required for initial TDP submissions, which
shall cite optimum development planning and scheduling data on the TDP
Summary Sheets.)

When the Supplemental TDP Summary Sheet is not self-explanatory, an
explanation and justification of the supplement shall be provided in the for-
warding letter,

In those instances wherein the explanation and justification are contained in
the TDP, the forwarding letter need cite only the appropriate part(s) of the
TDP in lieu of reiterating this information in the forwarding letter.

In thoso instances wherein optimum development planning and scheduling
correlate with the FYFS&FP, the forwarding letter will so state.

To insurs that the above Suppiemental Summary Sheets are not inadver-
teatly confused with other TDP Summary Sheets, stamp or otherwise imprint
disgonsally across the face of each sheet the following information in bold letter-
ing: “PLANNING ONLY. THIS DOCUMENT DOES NOT REFLECT
FYFS&FP DATA?” (as shown in Figure 2-4).
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SECTION 3
Index of Effective Pages
3.0 General
An index of effective pages shall be prepared using the following format:
PAGE EFFECTIVE DATE PAGE EFFECTIVE DATE
1. 9.1
21 9.2
2.2 10.1
3 2.3 10.2
3 31 11.1
3 3.2 12.1
: 4.1 13.1
b.1 141
6.1 * Appendix A
3 71 (Submit & new list of effective pagss
8.1 with each revision)
In general, all pages of a paxticular revision shall bear the same dato.
i * SORs and ADOn are refssued as whole new replacement documents and do not nor-
- 5 mally have individual page changes.
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SECTION 4
Narrative of Requirement and Brief Development Plan

40 General

SECTION 4 is the nucleus of the TDFP which provides a basis for the entire
projoct as described in the other sections. As such, its composition must be
designed to provide a foundation for the other sections. (Throughout SEC-
TION 4, periodic references should introduce the other sections, tying them to
this section and to one another.)

Care should be taken in the writing of this section due to its critical role in
the TDP and due to the fact that reviewers will often peruse SECTIONS 4 and
6 to obtain a quick assessment of the scope of the development, the require-
ment(s) which gave rise to the development, and the cost of the project.

41 Statement of Requirement

The project development being described in the TDP will normally be in re-
sponse to a Specific Operational Requirement (SOR) or an Advanced Develop-
ment Objective (ADO). To set the stage for the project to be described, the
SOR or ADO is attached to the TDP as Appendix A. (Ses Appondix B—
Steps in System Development.) If inclusion of the SOR or ADO a3 Appendix
A will 1n itself raise the military security classification of the TDP, it should
be cited and provided separately on a need-to-know basis.

Specific requirements should be extracted from the requirement document
and technically analyzed with regard to the actual threat which exists and the
capabilities of the proposed development to meet that threat. A convenient
form for comparison is & table which lists the characteristics of the threat (or
operational requirement) and the proposed characteristics of the system, This
table should be compesed in such a manner as to make it a focal point of the
TDP. Uso exact quotations from the ADO or SOR, if possible, to strengthen
the presentation in this section.

(See OPNAVINST 3910.6 series, Specific Operational Requirements
(SOR) and Tentative Specific Operational Requirements (TSOR), instructions
for preparation of, for the detailed content of an SOR document.)

Wherein the guidance received in the ADO or SOR is considered to be in-
sufficient to provide a sound basis for system development planning, the opern-
tiona] and engineering assumptions made by the PDA shall be cited ir this
subsection. The engineering sssumptions normally are not included in the
requirements docnments and thus should be included in most TDPs. When
operational assumptions have been confirmed or superseded by subsequent re-
vision to the sppropriate requirements document, they should be deleted from
this subsection in the subsequent revision to the TDP,

4-1
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42 Existing and Faoture Capabilities

In this subsection, the goals of the SOR or ADO should be thoroughiy
examined to dstermine if thess goals can realistically be attained in light of
financisl, personnel, schedule, and technical limitations which may exist. Much
of this analysis may have been previously conducted for the Proposed Technical
Approach (PTA) submitted in responss to & TSOR for this project. If such
i3 the case, reference to the PTA may be msade in lien of further documenting
thiy information in w.e TDP. However, due consideration should be given to
the discussion in the paragraphs below, regarding the importanee of this infor-
mation, before a decision i8 mado to merely reference the PTA,

First, describe any currently existing capability in areas relating to the
SOR or ADO. Make deteiled comparisons between goals of the SOR or ADO
snd such existing capability, A tabular form is again useful in summarizing
the axisting capability. This table should bs identical to the table used in Sec-
tion 4.1 in regard to SOR or ADO goals,

Wesxt, the differences in each characteristic between the existing capability
and ‘he required capability should be analyzed to determine if the goals are
realistic in light of the existing capability and the state of the Art. The feasi-
bility of achieving each goal should be explored in terms of the technological
position exieting and the new technigues which may be applied to the develop-
maent o achieve the goals.

In general, new techinology stems from basic and exploratory research and
development andertaken prior to the system developments which are the subject
of TDP’%s, Due to the risks inherent in achieving it, any new technology
required for the system development must be identified and discussed sufficiently
in the TDP to permit management decision on pursuing the propossd proiect.
If newly established technology is heing applied for the first time in the TDP
project, this fact should be stated and an assessment of the risks involved should
b precented.

If gystems exist which have closely related characteristics to the SOR or
ADQ goals, thees systems should be deseribed in regurd to these characteristics.
Some of these systems may be replaced by the new system, and, therefore, a de-
tailed comparison of old and new gystemc shonld be made with particular
emphasis on operating costs, vuinerability, maintainability, reliability, and re-
quived raanning level and training requirements, (At this point, the basis for
tho detailed descriptions in SECTIONS 10, 11 and 13 is cstablished. Sum-
marize these characteristica on & comparative basis,) NMSE and other sup-
port activities should have major inputs to this etiort.

Obvious aavantages can be achieved and considerable confidence in the out-
come of 8 new system development can be conveyed if the TDP roflects that
maximum possible use is made of existing, proven components, designs, or tech-
niques. Marginal improvements in components which may involve the ex-
penditure of considerable resources may otherwise be invelved.

If systems are in development which may sppear 10 meet the SOR or ADO
goals but in reality do not, they should be Gescribed herein, Particular emphasis
should be placed upon pointing out where the characteristics of these systems do
not meet established gosls of the SOR or ADO.

4-2
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The comparison of the characteristics of the new development system and
the charscteristics of existing or other development systems should be thoroughly
considered. It js in this area that potential critics will find arguments to
question the new undertaking. Only if the PDA is explicit in pointing out the
shortcomings of other systems can justification for the new development be
established beyond doubt. Aveid criticism of existing Fleet systems, compo-
nents, and techniques unless a significant purpose is served thereby and quanti-
tative comps:ison can be made. Give consideration to the fact that existing
systems are contributing to military effectiveness, wherens new development
systems are potential contributors only.

The last part of this subsection should be devoted to describing any special
features of the new system not discussed during previous comparisons. The
new system shculd be described in general, detailing its characteristics and its
ability to meet ail the SOR or ADO goals. Other characteristics which should
be considered are, for example, other applications to problem areas not defined
in the SOR or ADO, useful operational life and potential to grow to meet
expanded threats.

If certain goals of the SOR or ADO cannot be met within the frame of the
development, the cause of this problem, be it financial, personnel, technological
or schedule, should be statod. Possible alternate plans which may involve
revision of the funding level or schedule should be described. If parallel work
effort is a potential solution duse to the uncertainty of choosing or successfully
developing a particular plan of development at this time, this solution should
be presented. Certain problems may exist at the time of TDP preparation the
solution of which is dependent upon work in progress. A clear-cut pian for
solution of these problems may not be possible until this in-progress work is
completed. Problems of this type should be described here,

4.3 Design Characteristics

State the design characteristics of the new development in response to the
requirements of the refercnced SOR or ADO. Specifically ralate the design
characteristics to the SOR or ADO goals. (This is important; to constantly
relats to operational goals.)

Stete any additional characteristics of the new system which may have
evolved as a result of & detailed operational analyses or other studies which foi-
lowed the establishment of the requirement, These may include, for example,
any expansion of capabilities beyond the SOR to make the system more versatile,
accurate, or reliable, at moderate cost increase, thereby obtaining a high po-
tential return for low expenditure. Very often, capability in excess of SOR
or ADO goals can be achieved at no extra cost. This ndditional capability
provided by the new development should be described. The decision to include
or not to include this type of input should be made under cost eifectiveness
criteria,

The cost effectiveness ¢ the new development should ke explored to deter-
mine if planned expenditur ; are warranted and if a potential exists for increas-
ing effectiveness at moderate cost increrse, Any effort beyond minimum accept-
able goals ure justified only under cost effactiveness criterie.

Cortain design characterigtics may have been defined based upon essump-
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tions made in areas where the SOR or ADO i3 not adequately definitive. These
assumptions must be described and any tradeoffs considered when making these
assumptions clearly explained. The impact on system design caused by later
definition of the unknowns should be described. A plan should be described to
define oritical areas having great impact on system design and thersfora having
potential to sericusly effect overall program planning. These critical aress
must be clearly highlighted.

Examples of such critical areas are the explosive shock and blast resistance
required in system components exposed to combat conditions and ECM/ECCM
considerations. Where pertinent, the TDP should discuss requirements in these
areas whether or not speciied in the SOR or ADO document, both with regard
to the basis of decisions determining the requirements and, where applicable,
with regard to the technical approach for achieving and verifying the achieve-
ment of design capabilities,

Special attention should be given to those areas which require experimental
or investigative effort in the field of special competence of specific bureaus or
offices of the Navy not a pert of the NMSE. There are, for instance, certain
development projects which require specific oceanographic support during
RDT&E. The knowledge or special efforts necessary in direct support of the
development must bs identified and included in the TDP. The plamning for
obtaining the special support necessary shail be done in coliaboration with the
baresu or office of special competence; in this case, the Oceanographer of the
Navy, The TDP should clearly set forth the offort required and services antici-
pated. ‘The funding implications of the special support sffort should be set out
in SECTION 6, the Financial Plan. If the speciul support is so extensive agto
require especially complex planning, & SECTION 15 may be used in the TDP
appropriately titled to indicate its content.

4.4 Ristorical Brief

Give n brief description of the evolution of the project from its inception to
the date of writing of the TDP. Call out major milestones which have passed
during the course of the project stressing the relationship between these mile-
stones and their importance in achieving the goals of the development. Both
techunics] and administrative milestones shonld be deseribed. Mansgement con-
trols which have been initiated should also be included.

Any special correspondence from key officials relating to che project should
be suminarized or included among the appendices.

FOR TDPs WHICH RESPOND TO AN ADO SHOW A MILESTONE
AS TO WHERE POSSIBLE CHANGEOVER TO AN SOR TYPE
DEVELOPMENT MIGHT OCCUR. Similarly, «ll TDP’s should cite the
critical appraisal milestones where decision to continue, to select from alterna-
tive paths, or to cancel should be made,

4.5 DPevelopment Plan

Describe what has occurred in the project to date, making reference to the
milestone chart of Seatjon 2.1. Indicate all studies and developments which
are under way and the cognizant agency or contractor for each task.

Aftor establishing this frame of reference, describe the major developments,

44

S




J— . }

PP

N s’

test prograins, production, installation and construction programs which have
yet to be undertaken to complete the project. Specifically, point out areas of
interdependencs of tasks and show where parallel or serial effort can be
employed.

Where interdependences exists show hew this relationship affects each area
involved. If the course of any development can have serious impact upon the
cutcome of another development, plans should be described to monitor project
progress to prevent catastrophic events from cccurring. Show how the de-
pendent project can be redirected if the expected input from o related project is
late or possibly non-existent.

Detail esch of the major tasks to be accomplished, briefly describing the ulti-
mate goal of sach tagk, the potential solutions and the course to be followed to
complete each tasl. Esch task should be functionally grouped, i.e., develop-
ment, production, test, training, etc. (In this subsection, SECTIONS 12 and
14 of the TDP ghould be introduced to tie the TDP together. SECTION 5
is also introduced when describing the expected development plan and the
techniques for controlling the developments.)

Finally, stato the technique to be employed to accomplish ench task. Ifa
contractor will be employed, state the expected type of contract and if of the

incentive type, indicate which performance factors will be used to determine
incentive elements in the contract.
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3
4
8.
8.
7.

8.
9‘
10,

11.
12.

13.

4.
15,
16.
1.
18,

TDP Check List
SECTION 4

Narrative Requirement and Brief Development Plan

Haas the SOR or ADO been attached to the TDP as Appendix A ¢

Have specific requirements besn extracted and a comparison made between
requirements and threat? In tabular form#?

Have SOR or ADO goals been analyzed and determined to be feasible
and/or reference made to an applicable PTA %

Have existing capabilities been compared to goals! In tabular form$
Have improvemants over and sbove existing capabilities been pointed out?
Have existing systems bean describedt

Have systems in development been deseribedi

Have all special features of the development been itemized ¢

Have problems in mesting SOR or ADO goals besn defined ?

Have all pertinent design characteristics of the development been defined ¢
If special support outside the NMSE is required, has planning been done
including the preparation of SECTION 15 if deemed appropriate!

Has the cost/effectiveness characteristic of the development been analyzed ?
Are all sssumptions made and clearly defined

Have past major milestones been summarized in chart form ¢

Have major tagks which are underway been described ¢

Have major tasks yet to be wadertaken been definedt

Haas the interrelationship of various developments been cles  indicated?
Has the impaoct of interdependent tasks on ultimate project completion
been svaluated ¥

19, Have planned contracting awards been described?

20.

21

Have personnel and training requirements been analyzed for their effect
on buman resources feasibility «f the system?

Have explosive shock and blast requirements and other similar critical
areas been considered and discussed in the TDP from the standpoints of
decision basis and development planning?
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SECTION 5
Management Plan

5.0 General

The purposs of this section is to provide a description of the managemnent
techniques that will be used to manage the development, including the prin-
cipal factors considered in choosing techniques.

The various sections of the TDP are designed to (a) describe design charac-
teristics of the new development in response o the requiremen:ia set forth in
the SOR/ADO and (b) prepare a series of plans (Reliability and Maintain-
ability, Operability and Supportability, Test and Eveluation, Personnel and
Training, and Preduction Delivery and Installation) for verification that the
base-line objectives are obtained during the development, production, and
operational phases of the project. The Management Plan will set forth the
means by which the above mentioned plans are monitored and centrolled. It
is the technique used by the PDA. in planning, organizing, directing, and
controiling the parameters of time, cost, technicel performance and human
resources. Full use should be made of supporting activities in developing the
management plan in order to provide for the expeditious achievement of project
requirements.

PERT/COST, PERT/TIME, Expenditure Milestones, and Line of Bal-
ance are examples of management techniques used .o manage projects.

5.1 Progress Reporting and Control

There are many management contro] processes in use today on Navy proj-
ects. These range from formal and informal verbal and documented reports to
specialized control processes including automatic data processing and trans-
mission procedures. The PDA must determine the particular management sys-
temn best suited to the project for which it is responsible. Each development
project must be carefully examined as to budget stature and complexity in deter-
mining the management system best suited for the particular development
offort. The criteria for selection or design of a geod management control
system include:

(s) The menagement control system must satisfy the needs of the project;

{b) It must be flexible to project changes;

(¢) It must be understandable to those responsible for its implementation;

(d) It must be worth the cost of operation;

(e) It wmust provide timely and accurate information;

(f) It must show where and why failuras occur if corrective actions are

not taken,

52 Management Contro] Systems

The management system or combination of management systems selected by
the PDA should be described. The principal factors considered in making

5-1
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the selection should be enumerated. All new contracts of the cost-reimburse-
ment or fixed price incentive types estimated to exceed one million dollars are
strong candidates for the PERT/COST system. Contracts of less than one
miilion dollars of the cost-reimbursement or fixed price incentive type should
require expenditure milestone report or PERT/COST if this system is in
voluntary use as & regular company practice, New firm fixed price contracts
should require PERT/TIME or Line of Balance report as appropriate.
If PERT/COST is indicated and is not selected as the basis for manage-
ment control adequate, explanatory information should be submitted.
(a) GQuideline for PERT and Ewpenditure Milestones
Although when to use o specific management control system is often
determined by the type and complexity of the development project,
certain thresholds are applicable to PERT and Expenditure Mile-
stones. Detall implementation requiremenis for these two control
systems are defined in MIL-P-23189A and MIL-M-23127.
Figure 5-1 indicates the threshold requirements for the implemen-
tation of PERT and Expenditure Milestones.

52,1 System Description

Following is a brief description of the basic systems that are applied to
development projects.

(s} PERT/TIME

The PERT/TIME System is & management information system for

planning and control for evaluation of progress versus plan as to time

only, which is based upon a time dependency network of the project
plan.

It employs:

1. A product oriented work breakdown structure beginning with these
objectives subdivided inio successively smaller end-items;

2. A network plan consisting of all the activities and events that must
be completed or accomplished to rench the project objectives, show-
ing their plonned sequence of accomplishment, interdependencies,
and interrelationships;

3. Elapsed time estimates and identification of critical paths in the
networks;

4, A schedule which attempts to balance the objectives, the netwark

plan, and resources availability;

Analysis of the interrelated networks, schedules and slack values

as a basis for continuous evaluation of program status, forecast of

overruns, and the identification of problem areas in time for manage-

ment to take corrective action.

{b) PERT/COST ‘
The PERT/COST System, a complement to the basic PERT/TIME
System, was developed to provide planning and control for evaluation
of progress versus plan as to both time and cost, which is based upen
a time dependency network of the project plan and costs related to
work packages which are part of the network. This intexrelation, a
significant feature of the PERT/COST System, perm. s more accurate
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measurement of project status. Following is an abbreviated descrip-
tion of PERT/COST benefits:

1. Whether or not the current estimated time and cost for completing
“the entire project is realistic;
2. Whether the project is meeting the committed schedule and cost
estimate and, if not, the extent of any difference;
3. Whether requirements for manpower and other resources have been
planned realistically to minimize premium costs and idle time;
4. How manpower and other resources can be shifted to expedite
critical activitiee;
5. How manpower and other resources made available by changes in
the project tasks can be best utilized. E
(c) Milesione Ewpenditures
The Milestone Expenditures Plan consists of a series of clearly defined
milestones with the proposed achievement time and proposed cost of
each. Bach milestone is a predetermined point of accomplishment
whish is clearly recognizable as an event which either doss or does not
ocour at & predeiermined point in time which can be priced out. For -
example, “Complete fabrication” is subject of interpretation whereas :
“Ship the developmental model” is not. Areas or phases known to be
potentially controlling efforts or those known to be pushing the state
of the art shall be carefully identified and milestoned.
(d) Line of Balance
Line of Balance is a scheduling technique for presenting in graphic
form the current status (planned and actual) of the major elements of
‘ & production program. Utilizing the principle of exception, it permits

Ve el alall Wow

| TR

F menagement, at & glance, to identify thoso elements which are lngging
F and may delay delivery of the final product. It also shows what ele-
: ments are on time or ahead of schedule, Thus, Line of Balance enables
management to rapidly spot troublesome aveas of the project and to take
F timely corrective action, Successively updated studies provide checks
on the effectiveness of such action in order to keep the project on
schedule. Line of Balance involves a simple graphical construction
and requires no computations. It malkes use of three items of infor-
mation which are readily available. The first two are established at
the start of contract performance. The third is obtained periodically
from engineering and the factory. These information items are:

1. The contract delivery schedule which shows the cumulative number
of units to be shipped against calendar dates. This is the objective
of the project.

2. The production plan which shows the relative timing, within the
production cycle of a gingle unit of the major elements of the
manufacturing process.

3. The actual quantities produced of sach of thuse major elements at
the time the progress status is being evaluated.

A detailed description of the Line of Balance Technique and rules for

its implementation may be found in NAVEXO0S P1851 (Rev. 4-62).
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53 Organization Chart

An organization chart should be prepared showing cleatly the relationship
of the PDA with both NMSE Supporting Activities and Other Supporting
Activities,

Figure 5-2 illustrates the PDA’s relationship to Supporting Activitiea
64 Work Breakdown Structure (WBS)

The overall project should be broken down to an adequate level to assure
that the design characteristics deseribed in SECTION 4 in response to the SOR/
ADO arc identified. The WBS should then be further defined into lower levels
of summarization to assure that all sub-systems are included in the management
concept. SECTION 7 illustrates in pictorial form the relationship of the sys-
tem to other systems or functions. Assuch, SECTION 7 and the WBS should
be carefully compared to assure that all elements of the hardwars portion of
the project are identified.

In addition to the sub-system of the levelopment project, the nonhardware
portions of the project such as Personnel and Training should be included s
part of the WBS.

The WBS will provide a basis for:

(a) defining and relating project objectives;

(b) summarizing cost;

(¢) planning and scheduling;

(d) network construction,

Figure 5-3 illustrates a Typical Work Breakdown Structure,

55 Respongibility Matrix

To assure that responsibility for each portion of the project has in fact been
recognized, & responsibility matrix should be prepared. Sigr “wwnt sammeury
items on the WBS should be matched to s functional activity. &n some cases
it may be determined that more than one functional activity has cognizance
over the summary end item in which cass a decision as to ultimate responsibility
should bs made and indicated.

Figure 54 illugtrates & Typical Responsibility Matrix,

56 Contractual Relationships

The means by which the project is contracted and the relationship of the
PDA to NMSE Supporting Activities will affect the flow of schedule, cost and
technical status informatior. The timeliness and reliability of status data tonds
to be degraded when the data passes through a number of organizational levels
before reaching the PDA. The contract structure for the prime contractor(s)
and sub-contractors, contract type, estimated contract value, and restriction
on contract changes should be described.

57 Concept Formulation (CF) and Contract Definition (CD)

Al new (or major modifications of existing) Enginesring Developments
and Operational Systems Developments as defined in DOD Instruction 3200.6;
Roporting of Research, Development and Engineering Program Information,
estimated to require cumuletive RDT&E financing in excess of twenty-five

5-5
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Figure 5-3. Typical Work Breakdown Structure.

million dollars, or estimated to require a total produci.on investment in excess
of one hundred million dollars, shall be conducted in accordance with DOD
! Directive 3200.9; Initiation of Engineering and Operational Systems Develop-
ment, unless this requirement is specifically waived by written approval of
DDR&E. This Directive requires that CF and CD be conducted.
CF describes the activities (formerly prerequisites to PDP) preceding o de-
cision to carry out Engineering Development. These activities include accom-
plishment of comprehensive systom studies and experimental hardware offorts
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under Exploratory and Advanced Development, and are prerequisite to a
decision to carry out Engineering Development.

CD (formerly Project Definition Phase) is that phase during which pre-
liminary design and engineering are verified or accomplished, and firm contract
and management planning are performed,

CD has been established as a logical procedural step for sccomplishing an
orderly transition from the conceptual to the acquisition phase. While the
objectives and requirements expressed in the SOR/ADO and expanded in the
TDP, have focused expanding technology and requirements in specific project
objectives, considerable additional detail is required to assure that the Acquisi-
tion Phass can proceed on a minimum risk basis. As such, the definition effort
represents an ovolution and iteration in depth of the Conceptual Phase products,
If the TDP is a plan for system development which is to be subjected to CF
and CD, then included in this section shall be a plan for CF, as well as, & plan
for the conduct of CD. Inthe past, the greatest number of problems and undue
delays in conducting CD have resulted from the lack of adequate advanced
planning. The importance of adequate advanced planning for CD cannot be
overemphasized. It is not expected that these plans will be very definitive
or detailed in the first issue of the TDP, however, subsequent revisions should
become more so as plans materialize. For example, the TDP submitted in
support of & Program Change Proposal for a project involving CD is necessarily
limited in dopth of planning and the CF will not necessarily have been accom-
plished. However, there should be firm plans for its accomplishment and the
TDP should provide suficient evidence that the CI will be completed prior to
the request to initiate CID. Preliminary plans for the conduct of the CD should
also be included in the TDP. When the request for approval for conducting
CD (development in accordance with DOD Directive 3200.9) is submitted to
DDR&E, an up-to-date TDP should accompany this request. This TDP
should reflect the letest results of study and development work by in-house and
industrial organizations and include & firm plan for the conduct of CD. As
the project development progresses, plans for CF and the CD may be deleted
when the plans are superseded by execution of these plans.

DDR&E has prepared a Department of Defense Guide to Contract Defini-
tion (Navy Publication No, 07P1). The PDA that is required to imploment the
CD offort should obtain a copy of this document.

It is not expected that plans and other materiel required by this section
which hes once been included in other sections of the TDP be repeated in this
section. However, appropriate reference as to the location of applicable
material within the T'DP should be made.

58 Planfor Concept Formulation

It is anticipated that plens for CF as required by DOD Directive 3200.9,
will probably be included in the Development Plan of SECTION 4, however, an
appropriate cross-reference to this material should be made in this section.
This plan shouid include information describing how each prerequisite requir-
ing study or development efforts will be satisfied, including but not limited to,
the tasks to be accomplished, methods of approach or technique to be employed,
rogponsible organizations, and target dates, as appropriate.

201-122 O-61—-13 59




59 Contract Definition

The plan for conducting CD should conisin, but not he limited to, the
following material:

(a) A narrative description of how it is planned to conduct CD, with
emphasis on:

(1) Participation of DOD and contractor organizations and their
relationship.

(2) A breakdown of sub-systems for which individual definition efforts
are planned, together with the number of CD contractors pianned for each and
the type of contract planned for Phase IT (e.g., fixed-nrice, fixed-prics incentive,
ete.).

(b) A summary of data supporting the projects’ status as an Engineering
Development or an Operztional Systems Development, along with specific infor-
mation showing that the prerequisites to CD have beer met during CF. This
may duplicate, amplify or reference the separate enclosures called for by DOD
Directive 8200.9.

(8) Xdentifieation of approvals by the OSD and the Department that are
required during CD,

(4) A schedule of inilestones during CD, including decision points and the
required approvals,

(5) Tradeoff stadies to be made during CD.

(8) CD funding requirements.

(7) Proposal evaluation and source selection plan,

510 Project Mansgement Flow

Each section of the TDP describes the plans that must be designed to pro-
vide effective response to the SOR/ADO. To tie together the various groups and
activities which will participate during the total acquisition eycle a “Flow Chart
for Project Management” Appendix E, has been prepared. This chart places
the Preliminary TDP and the Final TDP in their correct time-phase relative
to the total project and thus offers the opportunity to view the project as a
complete entity. In addition, a chast of the steps in system development,
Appendix B, is inaluded. This chart describes the relationship between the
major documents {(NRR, EDR, SOR, TDP) prepared for projects.
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TDP Check List
SECTION §

Management Plan

Does the management control system selected fit the project objectives?

. If developmeni contracts are estimated to exceed one million dollars was

PERT/COST selected ¢

. Has an organization chart been prepared indicating relationship of the PDA

to cther NMSE Support Activities?

. Hag 3 WBS been preparedt

Does the WBS correlate with SECTIONS 7, 8, and 91
Has a Responsibility Matrix been prepared {
How is the project to be contracted ?

. Is it required that the development be conducted in accordance with DOD

Directive 8200.9¢ If so, has a plan for CF and a plan for CD been formu-
lated and included?

5-11
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SECTION 6

Financial Plan

6.0 General

The Financial Plan is to include al’ of the costs assoc’ated with the develop-
ment, procurement, and operation of the system under development including
personnel training cost estimates, 7Nl:e financial plan should agres with the
latest approved FYFS&FP,

If the project is not in the approved FYFS&FP, the financial planning in
the TDP will be based on the funding given in the SOR or ADO. The figuresin
the SOR will generally be based on those set forth in the PTA for the technical
approach selected for development. If,in the preparation of a TDP to provide
the capability set forth in the SOR by the specific fleet introduction date, it is
found thet the funds needed are substantially more than the estimates which
went into the fortnuiation of the SOR, the CNO shall be notified promptly in
accordance with the “General” paragraph of the SOR. The notification shall
contair recommended methods of rectifying the funding deficiency or of modi-
fying the specified capability or project time schedule to fit the funding.

61 Sperific Requirements

The financial plan should be divided into three partsas follows:

I. A breakdown of planned RDT&E costs including the RDT&E cost of
personnel research and cost of training equipment.

II. A breakdown of production, delivery, installation, and operations cost
estimates exclusive of training equipment. (Cost of initia] coordinated ship
allowance support (COSAL) issue of repair parts made in connection with
fleet installation will be included in this part, if appropriate.)

III. A oreakdown of personnel training cost estimates for operator and
maintenance personnsl, szclusive of RDT&E costs of training equipment but
including production and installation costs of this equipment.

Each of the above three parts should consist of a tabulation of the appre-
priate cost estimates for each fiscal year under the applicable appropriation.
In parts IT and IIT of the Financial Plan, the sponsor of funds other than
RDT&E funds (OPN, SCN, OMN, etc.) should be indicated. In cases where
8 bureau or office not & part of the Naval Material Support Establishment is
involved in a project, the funds allocated to this burean or office should be
identified.

Figures 8-1, 6-2, and 6-8 are representative forms which can be used for the
presentation of the Financial Plan. These aro suggested formats and in some
cases alteration of them to fit specific development projects will be necessary.
However, the basic three part breakdown of the Financial Plan, as delineated
above, should be preserved.
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; 62 Gther Requirementa
| If in revising the TDP it is determined that RDT&E funding does not xe-
flect optimum planning and scheduling, an alternate TDP Summary (ses page
2-8), OPNAV Form 3910-3, should be prepared. This alternate Summary

? Sheet and any required justification should be submitted with the TDP revision
as an attachment to the forwarding letter and adequately identified as not rveflect-
tug preeont FYFS&FP status. Roference should be made in this section to the
siternate Summary Shest together with a discussion of the impact on the
project if action indicated by the alternate Summary Sheet is not favorable,
AEY punding or prejected PCP action on the project should also be noted.
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TDP Check List
SECTION 6
Financial Plan

1. Does the Financial Plan include all of the costs associated with the develop-
: ment, procurement, and operation of the weapon system, inclading per-
i sonnel training cost estimates?
? 2. Do the totals on the Financial Plan agres with the latest approved

FYFS&FP*

i 3. Has the three part breakdown of the Financial Plan been maintained as
: required ?

4, I funds have been, or will be, allocated to o bureau or offica not a part of
the NMSE, has appropriate notation been made?
! 5. In the case of a revised TDF, does the RDT&E funding reflect optimum
E planning and scheduling? If not, hes an alternate TDP Summary (OPNAYV

Form 8910-3) beon prepared and properly submitted ?
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SECTION 7

Block Diagram

7.0 General

The purpose of the block diagram is te illustrate in pictorial form, the rela-
tionship between major components of the system and the relationship of the
system to other systems or functions. In order ¢ ne effective it is important to
keep the diagram unecluttered of lengthy descriptions and most titling should be
kept to one or two words.

Each msajor sub-system or function should be shown as & block with its ap-
propriate title appearing within the block. To emphasize the importance or
physical size of any function, a larger block than others should be used. Fune-
tions which interface with each other should be connected by lines,

Interfaces may take on a number of forms which may be physical, such as
solectrical or mechanical interfaces, or non-physical, such as an information
flow. A single line should be used to connect each block which is related to
another block for each type of interface. Connecting lines should be codcd
on a legend on the drawing and a label placed above the line to describe the
characteristic of that interface. (Coding should take the form of solid, dotted
or dot-dash lines for each type of interface.)

Arrows should be placed on the connecting lines to show the direction of
energy flow for an electrical or mechanical interface or the direction of data flow
for an informational interfoce. The point of the arrow should terminate on &
block snd arrows on both ends of an interface line signify a two way exchange
between functional blocks,

The block diagram should be organized so that one can easily find the in-
put(s) to the system and follow the flow through the major functions blocks to
the resnlting output,

To achieve this facility, the block diagram should be constructed so that the
mejor line of internal flow runs from the top to the bottom of the page or from
left to right. One should avoid laying out a block diagram which requires
looping back and forth or up and down to follow the flow through the systam.
This means that the number of blocks should generally not exceed 6-8.

In designing the luyout of the block diagram, it may be that 6-8 blocks do
not adequately describe the system in the level of detail desired by the PDA. This
can be resolved by provided subsidiary block diagrams which are drawn on &
functional level which is part of the overall system function. For example,
the overall block diagram can have each of its component blocks broken dewn
with a sub-system block diagram for each block. This sub-system block dia-
gram should he constructed following the same rules as the overall block
diagram. This process may be repeated as often as desired but it is suggested
that & maximum of two levels should be employed even for the most complex
system.
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At times, it may be possible to eliminate the need for a second level of block
diagram by increasing the nuraber of blocks on the overall block diagram to
10 or 12. This practice is perferred since it results in a single page drawing
of the systom. Foldout pages can be smployed with a maximum size of
16x101% (2 double page).

Each block on the overall block diagram should be numbered for reference.
Blocks on sub-system block diagrams should be numbered with the number
of the block of the overall block diagram followed by decimal digits. For
exampls, the overall block diagram may contain a block labsled *Data Link”
and numbered 1.0. If a lower functional level drawing is construeted furthex
breaking down “Data Link” each blo.z should be numbered 1.1, 1.2, 1.3, ste.,
in the sub-system block Qiagram,

11 Overall Block Diagram

The overall block diagram should be constructed in such & manner that a
reviewer of the TDP may quickly ascertain the relationship of the system
to othor systerns and the major units of the system under development. In
addition to following the general guidelines described in SECTION 7.0, the
major flow through the system should be emphasized with a heavy connecting
Hne and arrows between blocks existing in the major flow puth.

All associated sub-systems shorld be illustrated as a single block for each
associated subsystem. Appropriate interface lines should be shown. Figure
7-1% . wrates a Typical Overall Block Diangram,

«ucluded in this section should be a goneral description of the system opera-
tion which follows the flow shown on the overall block diagram. This narrative
should be quite brief cnd is smployed to provide those reviewers who are not
technically oriented with ¢ general picture of the role of this system in relation
to overall DOD objectives ond programs. This description should refer to
specific characteristics of the SOB or ADO.

The blocks appearing in this dingram need not represent physically realiz.
abls units or systems but may represont functions which involve both equipments
and human actions. This is particulerly appliseble in nov-nutomatsd systems
where humau decision is an intag =l part of the system operation. The general
description of the system operation should include referance to the man-machine
interfuce and critica) points of operator informatinn requirements, information
flow, decision points, stored information, operator interveation and action
alternatives, The overals block diagram should distinguish between equipment
operation tasgs by phase as given in the genoral dascription of the stam. An
example is & command and cuntrol system wiich may be fully rutoraated in the
date acquisition and reaction control function. but may depend apon human
intervention to complets the ove.all action between acquisition and reaction.

72 Detailed Block Diagram

This diagram, as stated in SECTION 7.0, is used when further detailing of
the aystem’s deseription is required. There may bs detuited block diagrams for
some or all of the blocks of the overall block dingrnm. The degres . f detail ig
a decision to be made by the writer of the TP and will vary from system to
aysteir. General guidslines cannot be estoblished to aid in deciding upon the
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datail required. However, the detail illustrated in the diagram should relate
to the degree of detail employed in SECTION 8, Sub-System Characteristics.
That is, for every block appearing in the block diagram,a portion of SECTION
8 shall appear where that block is described.

No descriptive material should be included in this section relating to the de-
tailed block diagram since it will appear in SECTION 8, Flgure 7-2 illustrates
a Typical Detailed Block Diagram.

74

R e B e

A

o b e s o

e b o e e e e - ks e i a2}




Uy

Bl s o

AN3NEIN03
NOILO31Q
NCdVIM OL

VivQ
ORILNIOG

&
NOILdANIIQ

i

1
X371 1INNID

e R T g T T R A R

1

o
YINIBWGO

¥3AM1303y

(4]

S3A303W

am

™ R e

i
TWSLE-qug WY BI¥Q WHISRIQ HOoIE PIUTINQ [WISY, 3-1 IIn2g
] _
WENVYL i
! e “ HILSAS
— 3ONVINIANNE
xuwﬁwax NOLLAAYIND o NOY I
| stoem
! “ vivg
LINSNVYL |
i
!




T

i gt S, ST —

LS Rt

Pty

E——

[

AR T Ay A
el e

[

Ty T T T T N T W T e g g

o —  —————— 4 e

TPP Check List
SECTION 7

Bleck Diagram

1. Can the system bs illustrated using 6-8 blocks in cverall block diagram?
2. If answer to (1) is “no”, have detniled block diagrams been drawn$
3. Have all ralated blocks been connested by interface linest
4. Does each block contain its title$
5. Is each block numbered?
) on overall bleck diegram 1.0,2.0, ete.
b) on detailed block diagram 1.1,1.2, ete.
6. Is each type of interface coded and does a legend for the cods appear on
the block diagram$
. Are all interface lines labeled with arrows showing direction of flow1
8, Does the major flow through the system exist from top to bottom or left to
right ?
9. If detailed block diagrems ars drawn, can system be illustrated with an
overnll block diagram of 10-12 blocks?
10. Has the major tlow through the overall block diagram been emphasized
with heavy linest
11, Has a brief description of the overall block diagram been included ¢
12. Have all associated sub-systems end their interfaces with the development
system been illustratedi
13. Has each block diagram, overall and detailed, been labeled and numbered ¢
14. Does the labeling of the blocks in SECTION 7 correlate with SECTIONS
8 and 9§
15, Has the Block Disgram been carefully compared with the Work Breakdown
Structure to assure that all key elements of project hardware have been

identified !

7-6
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SECTION 8
Sub-System Characteristics

80 General

The purpose of this section is to provide o detailed description of the fune-
tional and performance characteristics of each block of the overall and detailed
block diegrans as illustrated in SECTION 7. It should also be used to report
the current status of each major development including any problam areas that
exist or that can potentially occur.

8.1 Deiailed Characteristics and Description

Eachblock of the block diagram (s) should be referred to in numerical order
and a detailed description provided. The deseription should contain the
following elements:

1. A brief lead sentence summarizing the overall function of that block.

2. A flow-oriented description starting with inputs and following the flow
throughto the outputs, Aseach input or output interfacing with another
block or asseciated sub-system is described, the interfacing element
should be referred to by section and paragraph number. Permissible

tolerances on all characteristics should be stated if these tolerances have
been defined.

Following this descriptive material shculd appear a tabulation of the crit-
ical charactaristics of the block being described. Pearticular emphasis should be
placed upon clearly defining and relating thoss parameters which have evolved
as s result of specific goals called out in the SOR or ADO. The critical
characteristics should include specific definition of the interface parameters
between this sub-system (block) and any other sub-system (block).

At times, certain critical parameters would require advanced development to
resolve. Where the parameter can be quantitatively defined, it should be, and
& statement made regarding the necessity for advanced development. A com-
plete description of the plan to determine the solutions to these problern areas
should alsobe described. Where potentially difficult technical problems exist be-
tween units of the system, the technical irade-offs in performance should be
described if the specified parameter cannot be achieved. If a problem area
oxists invo'ving the achievement of a difficult technical goal te which a forth-
right plan of attack cannot be resolved st the time of writing, attention should
be called to this problem. Although a specific plan may not exist, other re-
searches may be under way which could provide pertinent inputs. These
programs should be described and the potentialities of applying their results
should be pointed out.

Any special characteristics of the design should be stated. These include
special construction techniques employed or high relisbility or maintainability
goals, which although within the state-of-the-art, are somewhat unique. Other
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characteristics which shouid be stressed are adaptability to the solution of other
problems, long life, lack of requirement for special operator or maintenance
personnel training, and ability to meet current spare parts stocking. Emphasis
should be placed upon the steudardization of parts to MIL~-STD-242 if such is
& requirement of the design.

The section should conclude with a summary of the current status of the
development. Status should be reported in terms such as “specification only,”
“on the shelf,” “in development,” otc. Where specific contractors and/or gov-
ernmental agencies are charged with a particular development responsibility,
the responsible party should be named. (See Responsibility Matrix, Section
5). Included in this status repore should be an estimate of the teclnical risk
involved in zchieving the criticel technical goals of each development task.
This estimate should be made in ths form of a probability estimate, e.g. 93%
probability of meeting goals, 809% probability, etc, Each probability estimate
should indicate its associated statistical confidence factor.

82 Human Engineering

This section should be devoted to describing the human engineering which
has been or will be applied 1o each development described in Section 8.1, Char-
acteristics of sub-systenrs which aflect, or are affected, by human resources must
be clearly defined. This should include anv special requirements including
manpower utilization, skill levels, training and safety. These characteristics
should %e coordinated with SECTION 13, Personnel and Training Plan.

Those developments which result in equipment involving man-machine in-
terfaces in both the operating and maintenance areas should be defined. Defini-

tive plans for insuring the proper application and implementation of sound
human engineering principles should be specified.

Where the ultimate operating environment of any equipment imposes cer-
tain limitations upon normal human action, attention must be paid to overcoming
the deleterious environment. For example, if equipment may operate in a
possibly toxic atmosphere, adequate plans must be described to safeguard the
operator of such equipment,

In addition, general layouts of operating spaces should be described and dia-
grams of such layouts included. The plans for providing adequate lighting,
heat, air-conditioning, ete., must be indicated. Installation plans describing
whe will do the planning and who will be assigned actual installation respon-
gibilities should be included as part of this section.

Whers equipments will be continually manned, such as operator consoles,
sketches of equipment arrangements in the console along with the location of
key operating controls should be included, For comparison purposes, a draw-
ing of & man should be shown next to the console.

8-2
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TDP Check List
SECTION 8

Sub-System Characteristics

. Has a portion of this section been allotted to describing each block of the

overall and detailed block diagram?

. Does the description adequately define the functions of that block?

Acre interfaces with other blocks pointed out and quantitatively defined with
permissible tolerances?

. Have all critical performance characteristics of each block been tabulated

and reference made to SOR or ADO goals where applicable?

. Have those characteristics requiring advanced development been identified

and a plan included for achieving this developmental goal¥

. Have problem areas to which no immediate solution is evident been

identified ¢

. Blave the special features of the design been enumerated ¥
. Has a summary of current status been included along with an estimate of

probability of nchieving the technicel goal
Has a section been devoted to the human engineering factors imposed upon
the equipment and the operating environs of the equipment$

Have all participating contractors and/or government agencies been identi-
fied and their responsibilities defined ?
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SECTION 9

Associated System Characteristics

96 General

In SECTION 17, the required block dingram of the system was discussed
which illustrates the functional relationship between the developmental system
and othersystems. These otier systems, which interface with the developmental
system, are termed associated systems.

It is the purpose of this section to completely define the interfaces and other
possible interdependencies between the developmental system and associzted
systems. Where concise definition of the interface is not possible, pians should
be described for resolution of the problem areas.

The associated systems should be listed at this point together with a refer-
euce to the particular sub-system of the developmental system with which they
interface., Later, the detailed charscteristics of the interfaces with these associ-
ated sub-systems will be defined. The current status of these associated systems
in relation to whether they are operational or developmontal should be indicated
on this summary listing. The cognizant agency for each associated sub-systeins
should also be included in the table.

The role of the associated sub-systems in regard to aiding the developmental
system in meeting its SOR or ADQ goals should be described, This description
should only extend to the relationship between the developmental system and
its associated systom. Other characteristics of the associated system not
specifically related to the developmental system should not be defined or de-
seribad. The aseociated systems can be genernlly grouped into two categoriss:
Physically associsted systems and functionally associated systems,

9.1 Pl sically Associated Systems

Thess systems are those which have electrical interfaces with the develop-
mental system. They will interface with one or more of the sub-systems defined
in SECTION 8.

In this section, the detailed characteristics of the interface(s) shall be de-
scribed. The degres of detail employed shall be adequate to assure the reviewer
that & compatible interface will exist. If the interface is with an organization
over which the PDA does not have control, e.g., other services, the technique for
controlling this interface shall be described.

A particular example is where the developmental system conld have an inter-
face with a Defense Communications Agency circuit. The vequired number of
circuits, their capacity and the detailed electrical interface should be specified.
Also, & plan shall be described to coordinats the satisfactory compliance with
the interface definition. Any working groups established to coordinate this
type of activity should be mentioned.

Consider and describes whether or no: significant changes to existing ships or
other facilities will result from successful systom development.

9-1




Also, indicate what changes in mancuvering characteristics, safety provi-
sions (including notably the water-tight integrity of submarines), vulnerability
to explosive shock or weather, etc. may be entailed if the system is utilized in the
Fleet.

If a particular interface has not boon resolved at the time of writing of the
TDP, a plan shal] be outlined to resolve the problem. At times, this may in-
volve field measurements or laboratory investigation. If this is the case, the
contributing agencies, both industrial nnd government, shail be named and their
specifio responsibilities shall be defined.

For those electronic interfaces which can be defined, the specific sub-system
of SECTION 8 with which the associated sub-system interfaces, shall be defined.
The intorface shall be completely sad quantitetively specified including toler-
ances on all values, Inadditon,if eny mechanicel interfaces exist, the character-
istics of these interfaces shall be defined and shall include tolerances.

As in SECTION 8, a tabulation of these critical interface characteristics
should be included for convenionce of reference. This will enable any interested
party to quickly assess the contribution of other systems to the operationnl per-
formance of the developmental gystem. A sample format for summarizing the
characteristics of each interface is included as Appendix F.

In this section, any plans for test and evaluation to ensure interface com-
patibility shall be referenced. These plans should be described in detail in
SECTION 12, but the particular interface to be tested shall be introduced
herein in regard to its relationship to the developmental system.

9.2 Functionally Associated Systems

These systems are those which do not have direct mechanical or electrical
interfaces with the developmental system but which either supply inputs to, or
take outputs from, the developmental systam,

These systems may either interface with the operational mode of the devel-
opmental system or in the support mode.

Examples of these are the following:

(a) A logistic system which supplies support material for the operational
system. The doevelopmental system may be intended to opernte in &
geographical area requiring special facilities to enable supply to be
schisved,

(b) An associated system which either supplies input information to, or
uses data cutpnts, of the developmental systom.

{¢) An existing maintenance system which will be employed during the
operation of the developmental system.

The interfaces botween this type of associated system and the developmental
gystem should be defined in as quantitative a manner as possible, Often, this
type of interface doos not lend itself to exact definition in the quantitative sense;
however, the interface should be defined if in only a functional manner.

As in the case of physically associated systems, any interface requirement
which has not been met should be pointed out. A plan for resolving the prob-
lem should be promulgsted to assure the reviewer that adeguate management
attention is being directed towards the solution of the problem.
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Although personnel are not identified ac a separate entity, the man and his
functions can be treated as having unique interface effects on associated systems
because of potential problems in interface control and synthesis, Efforts should
be made toward defining operator relationships by a review of data available
from SIXCTIONS 7 and 8.

9.2 Summary

The adequate resolution of interface problems can often be a major prob-
lem: to the PDA. This is especially true in controlling interfaces with associ-
ated systems over which the PDA does not have cognizance. To insure com-
potibility, o design interface specification should be +written and signed by wll
parties who may institute interface changes. A program to control each inter-
face should be described and an individual or group of individuals should be
assigned responsibility for this control.

This urea, of interface definition and control, is a potential source of added
expenditures requiring backfitting, field modifications or major design changes.
This section of the TDP should define an adequate program for interface control
to minimize the potentially costly effect of an interface change which was made
without the kiiowledge and consent of all interested parties.

9-3
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TDP Check List
SECTION 9
Associated Sub-Systems

. Hag the role of all associated sub-systems been summarized in 2 reference

tablo?

. Have the detailed interface characteristics of sll associnted systems been

described? Have tolerances been included? (See Appendix F for sample
format.)

. Has an Interface Control Group been established and its responmsibilities

defined in the TDP

. Have plaus been described to resolve interface problems?

Has the portion of the developmental system having external interfaces been
identified ?

Are the details of each interface included in a tabulation

Has the Test and Evaluation section been referenced in regard to its impact
upon the testing of interfaces with associated sub-systemns?

. HEave all functionally associated systems been listed with concise definitions

of the interfuces with the development system
Has funding support been established for interface engineering, design, test
and support?
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SECTION 10
Reliability and Maintainability Plan

100 General

The purnoss of this section is to outline a plan for assuring that the systom
being developed is capable of meseting stated relizbility and maintainability
objectives. Relizbility and mairtainability are two major factors contributing
to System Effectiveness. (Table 10-1 illustrates the elements in an overall
plan.) These objectives should be defined quantitatively herein and should be
based upon the Operational Readiness goals as stated in the SOR. The
objectives should be examined carafully for feasibility of achievement.

This section should earry as much emphasis as any other section in the TDP
as reliability and maintainability are, in fact, performance parameters of the
system. Since every element of the systern, both man and machine, contributes
to the overall reliability and maintainability, & program of definition, design,
prediction, monitoring, and evaluation must be included to minimize any possi-
bility of producing a technically acceptable but operationally unacceptable
srstein,

If the TDP is in response to an ADO, the reliability and maintainability
objectives do not need to be defined if the system being developed in response to
the ADO is not to be a prototype model. Nevertheless, a plan should be
described to provide some degree of reliability assurance during the research
phese. This plan need not be definitive in the quantitative sense but should
describe & program which makes both reliability and maintainability factors
to be considered in the experimental development progiam. A minimum re-
quirement is a clear statement of the reliability and maintainability philosophies
to be followed.

Tasre 10-1. Elements in Relinbility and Mamiainability Plan

Reliability

Feasibility Analysis for Parameter Values in SOR/ADO

Mission Profile

Reliabiiity Goals

Reliability Modeling

Reliability Apportionment

Reliability Predictions

Reliability Measuremeonts

Component Fart Reliability
Environmental Effects
Storage Considerations

10-1
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Maintainability

Feasibility Analysis for Parameter Values in SOR/ADO
Maintainability Qosls

Maintainability Modeling

Allocation of Repair Responsibilities

Predictions

Measurements

Repairability Status

Repair Techniques

NorE: These elements apply to man segments of the system as well as to machine
segments,

Therefore, this section should define plans for both reliability and maintain-
ability assurance. Each plan should indicate the steps to be followed, the
general techniques or specifications to be applied, the major milestones in the
program and the responsible parties charged with establishment of goals and
monitoring of progress toward these goals. The plan should include a reporting
method to be imposed upon contractors in support of the plan. The quantitative
objectives for reliability and maintainability for each sub-system should be
stated as well as the overall system performance in all of its operating modes.
It is recognized that quantitative objectives may not be available for some sys-
tems under advanced development, for those systems assumed quantitative
objectives should be provided.

The overall availability of the final system is a function of its quantitative
reliability expressed as Mean Time Between Failure (MTBF), and its quanti-
tative maintainability expreased as Mean Time To Repair (MTTR). Because
of this relationship and because of the ultimate interest of the operating forces
in System availability, the PDDA should define plans for reliability and main-
tainability assurance which complement each other in such a manner as to
insure the achievement of the overall aveilahility objective.

101 Reliability Assurance
1011 Reliability Plan

Figure 10-1 ii.ustrates the major phases of a reliability progrem. In the
detailed reliability plan the Project Manager must describe the procedures and
techniques to be employed during each phase of the reliability program.

Furthermore, one must inake certain decisions which will be reflected in the
TDP in regard to whick phases of the reliability program may be downgraded
and which may be emphasized in the particular reliability plan being applied
to the system,

Prior to establishment of a detailed reliubilicy plan, the PDA must answer
the following question: “Is reliability prediction en adequate technique for
assurance of reliability or will a reliability demonstration be required$” The
answer to this question will establish the overall philosophy of the reliability
plan and & number of important factors should be weighed when considering
the question.

To evaluate these factors, it is best ¢o examine a typical reliability plan as
illustrated in Figure 10-2. The figure illustrates major events occurring in

10-2
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i Figure 10-1. Phases of a Typical Rellability Program,

i the course of the plan and the following sections explain the events in more
detail.

; Figure 10-2 presents an outline for a plan which can act as a basis for most
! reliability plans. The degree of empha<is piaced upon any event must be
evaluated in light of each program by the PDA. The events, however, are
the same and fit within the overall framework of any reliability program; i.e.,
definition, design, prediction, monitoring and evaluation.

10.12 Establishment of Overall Reliability Goals

It is the responsibility of the Project Engincer to determine the reliability
goals for the various operating modes of the system in response to the Avail-
ability and Operational Readiness goals established in the SOR. (A useful
roforence guide in assisting Project Engincers in this task is NAVWEPS
g 00-65-502 Reliability Handbook, 1 June 1964, This document describes the
L various factors to be considered and the mathematical techniques to be employed
: in establishing the overall MTBF for the system.)

1013 Dstermination of System Configuration
In response to the technical and operational requirements of the SOR, a sys-
tem configuration is determined. This configuration is illustrated in block dia-

10-3
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Figure 10-2. Events in a Reliability Plan.

gram form in SECTYON 7 of the TDP. From this overall block diagram,
the Project Engineer will devise functional or model diagrams which will
illustrate the system in its various operating modes.
1014 Apportionment of Sub-System Reliability Objectives

The overall system reliability goals are applied to the various functional
models of the system and sub-system and unit MTBEF’s or other measures (i.e.,

cycles, ete.) of succass are arrived at by the Project Engincer. These objoc-
tives ars determined by cousidering relative complexity of each unit or sub-
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system and tho stato-of-the-art for that particular type of dovico. At this
timo the Project Engineor may consider the use of redundancy either in cir-
cuits, units or sub-systems if his experience indicates that state-of-the-art
limitations dictate a neod for such redundaney in order to achieve the system
relinbility goal.

Figure 10-3 illustrates a technique of reliability apportionment. Asan ex-
ample of the application of this technique, assume that a system ronsists of
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sub-systems A, B and C which function as shown in Figure 10-3 and that the i

overall, P,, mission reliability for the system for a 10-hour mission is 0.95. . 1

H (Tho mission duration and reliability gonl are established in the SOR.) - i
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= 0,99 1000 hours !

1

= Q.98 500 houra p

» = 2. (079" 476 hours N ;

i

=,95 196 hours !

¥ g 15 the quantity to be determined C

Figare 10-8. Apportionment of Rellability Goals,

This Pg is the product of the probability of survival of each sub-system. If
P, is the probability of survival objective for system A, and P is the proba- )
bility of survival for system B, etc., then Ps can be expressed as

P3=PA><P3XPC
10-5
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Besed upon experience and stdto-of-the-art, assumoe that P, oan be set at
0.00 and P, st 0.88. The detormination of the reliability goal for eystera C, Pe,
oaa be found from

CTPIXPs
Using the figures from above

P 95 .05
Pe=pxp=moxm— o970
Now the MTBY for ench sub-system is relatod to the probability of survival
and the mission duration by the relationship*

In Ps
¢

where Py=probability of survival
e=Dbase of natural logarithms, 2.718

A= !
MTBF in hours

t=mission duration in hours

By substituting the allotted P, and Py, and the computed Py in this equa-
tion, the MTBF goal for ench sub-system may be arrived at, yielding

MTBF,=1,000 hours

MTBFjz==500 hours

MTBF,=476 hours

These figures will be used as & design puarameter in the specification of
each sub-system.

If, as the developmont progresses, tho expected Ps of system B is deter-
mined to be 0.97 rather than 0.98, a reapportionment of roliability objectives
will take place.

Either P, or P; or both could be increased to accommodate the deficiency
in the performance of system B or as an additional alternative, svstom B oan be
made recundant as iflustrated an Mgure 10-3. The choico of alternative must
be mede considering the relative cost of each.

If, for example, the choice i3 made to increass the reliability objective for
system O, the following apportionmeont will result:

P3=6-M, A=—

(See Appendix D for Reliability Nomograph)

S

Probability of Survival MTBF Objective for a 10-Hour Mission
Py=.97 (revised) .. ... ... 333 hours
Py=.99 (unchanged) . ... ..._____..._ 1,000 hours
Pom=? (989) revised. .o oo oo aoeaas 910 bhours
Py=.95 (unch uged) - ceeeemoaaaaaan 196 hours

*An oxpcuontial relationship is assumed to apply. Specifio cases may require other
distributions.

10-6
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10.1.6 Determination of Applicablo Reliability Prediction and Evaluation
Techniques

Tt is at this point that the PDP must decido the answer to the question pre-
viously posed; “Is reliability prediction without evaluation adequate?”

A program of relinbility demonstration of nucessity will involve increased
program cost and possibly o lengthy testing period. To menoura the MTBF
of o sub-system or unit with high confidence, tho sub-system must Lo operated
for long periods with enough failures occurring to provide & largs enough
statistical sample to determine tho mean operating time.! As an alternative to
this, many sub-systems or units may be built and operated concurrently, thus
cutting down the overnll time to colleot reliability data. DBut the latter alterna-
tive involves the increased cost of construction of additional equipments.

If reliability prediction is felt to be adequate, then an extensive testing pe-
riod or the time and cost of constructing additional equipments are avoided.
However, an uncertainty will exist conecsrning the ability of the final system to
meet the required reliability goals,

Depending upon the value of the predicted MTBF relative to the required
MTBT and the confidence in the basic relinbility data and techniques employed
in the prediction, the level of uncertainty will vary, Certainly, o predicted
menn life exceeding the requirement by 50 percent or greater would influence the
PDA towards reducing the relinbility testing if one is considering such a course
of action. On tho other hand, a prediction close to the requirement mny prove
influential towards the opposite decision.

‘This then is the decisicn to be made by the PDA. One must assess the
cost/time vs. confidence level tradeoff to determine the type of reliability plan
to be implemented.

To make this decision the Project Engineer should provide the PDA. with
the basic data concerning number of units required for a reliability demonstra-
tion, expected test periods, and anticipated confidence levels.

If the PDA decides that reliability prediction is adequate for his needs, he
should discuss the factors influencing this judgment and his assessment of their
cost effectivencss in this section of the TDP.  Any other factors, such as urgency
in obtaining equipment, which inigh* infiuence such a decision should be ox-
plained as well.

Once this decision on basic philosophy has been made, the PDA should indi-
cate which documents will be invoked in implementing the reliahility plan. Fou
example, hio must decido if he will require contractors to provide predictions
according to MIL-STD-756 (The DOD Standard), or if he will permit cen-
tractors to submit their predictions based upon other military or commerecial
standards. The method of reporting of contractor pradictions and ovaluations
must be established and a failure reporting program should be imposed upon

' As an Indication of the amount of testing involved, let us assume that one wishes to
measure tho MTBF of a system with a confidence level of 30%. If teats are run until 30
fallures occur and if tho measured MTBF after 80 failures is 100 bours, one can be 509
confident that the actual MTBT Is between 76 and 189 bours. For higher levels of confidence
or to decrease the expected range of the mean, tnore faiiures must be exporlenced hence
lohger testing pertods or increased equipment quuntities are required.
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the contracter whioh requires him to roport and anelyzo tho sause of all fuilures
ocourring during equipmont development. Rather than satablishing a -eli-
abillty plan for the contractor, the PDA may elect to require the contractor
to submit his proposod reliability plan to the PDA for approval. The TDP
should indicate whioh course of action will bo chosen, If this course of action
is chosen & schedule for submission, review and approval of the contractor’s
plan should be established.

Figure 104 is & chart sammarizing most of the military spucifications and
standards svailable to the PDA es supporting documeutation. By familiariz-
ing himsolf with tho documsnts defining reliability program requirements and
those defining reliebility teohniques to be employed in design, development
ond production, the PDA should be able to invoke an existing specification which
will olosely raeet his partioular program needs. MIL-STD-785 Reliability-
General Speocification should be revieswed for applicability to most programs.

10.16 Preparation of Equiptent Specification

After cstablishing tho general philosophy of the reliability plan and de-
termining the npplicable documents, a section invoking these doouments and
procedures is included in the equipment specifieation.

The required MTBF should be included in the section of the specification
defining performance parameters but the methods to be employed in predic-
tion and evaluation as well as any spesial requiroments ok contractor monitor-
ing, reviaw and reporting should be included under quality assurance provi-
sions, Tho speocification also should detail the environmental, relinbility and
other tests which will be performed on tho equipment. The Design Specs
listed in ¥igure 104 inoclrde as a rule environmental requirements which
should bo considered for the particular type of equipment under consideration.
Careful consideration should be given to the expected shipping, storage and
oporating environment of the equipment so that the environmental tests which
are invoked are compatible with the conditions of the actual environment,

A method of failure reporting and analysis should be invoked within the
speocification to assure the PDA that the contractor is continunlly applying a
program of quality assurance to his design.

1017 Froposai Submission and Review

The next step in any reliability plan is the review of contrnctor proposals.
As an aid 1n evaluating the contractor’s submission of his reliability programs,
the PDA should refor to Figure 8- 3, Pages 8-11 and 3-12 of NAVWEPS
00-65-502 Reliability Handbook which offers a convenient checklist.

This chart indicates the major points of interest to the Projeot Engineer
when evaluating proposals and determining the responsiveness of proposals.

1018 Contract Award

Included in the contractual documentation should appear the requirement
to follow a reliability plan as agreed upon during contract negotiation. The
roquirement may appear as an applicable document or reliability plan in the
spocification or it may appesr as & separate contract item where deliverable
roports are required.

10-8
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1019 Initial Reliability Prediction

Each contractor shall be required to submit for PDA approval, an initial
estimate of sub-systemn reliability immediately upon his completion of the
poaper design of his equipment. The submission shall be in sufficient detail
as to permit the PDA to evaluate the validity of his prediction technique, its
application and its results. MIL~STD-756, should be reviewed by the PDA
for applicability in this phase of the program,
10.1.10 System Reliability Prediction

A fter evaluating each contractor’s submission, the PDA will use theso pre-
dictions to estirnate the reliability of the system in its various operating modes.
Comparisons will be mads between the predicted reliability in each mode and
the reliability goals which were described in Section 10.1.1 herein.

10.L11 Possibie Reconfiguration of System

As a result of the comparison between predicted system reliability and the
reliability goals, it may be necessary to consider a reconfiguration of the system.
If the goal exceeds the prediction, one may consider the use of redundancy of
units or sub-systems or a redesign of equipment &g means toward increasing
the overall predicted reliability. Another possible slternative is & review of
the goals to reduce them to meet the prediction. This alternative should be
considered in light of the potential increased cost in providing redundancy
or improving the squipment design to enable the system to meet its initial
reliability objective.

The prediction should always exceed the goal, If the prediction exceeds the
goal by a margin of over 2 to 1, & potential over-design situation exists,
This conclusion is dependent upon the confidence lerel placed in the prediction.
This confidence level must be based upon sctual prior measurements on other
projects which employed the same basic failure rate date and prediction tech-
niques. Svch a review of pravious results should provide the Project Man-
ager with ax indication of the confidence he m. y place in the prediction. For
example, a compilation of actual vs predicted MTBF’s may indicate that the
prediotion is generally about 75% of the measured MTBF. If this factor,
applied to the prediction, still results in a weighted prediction substantially
exceeding the goeal, the basic design should be reviewed to determine if any
modification can be made which, although it reduces the predicted MTBF,
may slso reduce the cost. Do not reduce the MTBF by design changes unless
cost or other benefits are evident. At this point a cost/eflectiveness study should
be performed to provide the basic tradeoff data upor which such o decision
may be made.

The review and updating of system configuration should be a process which
is employed after completing significant events in any phase of s project.
It should occur during a reliability program whenever predictions or meas-
urements result in overall system performance which is not in accord with
systemn reliability goals.

101,12 Reliability Design Reviews

As the design of the equipment progresses, each contractor should be re-

quirad to perform at least one critical reliability design review before freezing
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the design. Any changes in equipment configuration or major component com-
plement should be nppraised and a new reliability prediction should be pro-
duced The critical itemns of appraisal to be considered during such a review
are described in Paragraph 3.2.2.6 of MIL-R-22732B (SHIPS).

As a result of this review, it may be necessary to reconsider the system con-
figuration as described in Section 10.1.10 herein. The PDA should carefully
monitor and evaluste the predictions and failure revorts frem all contractors.
Since these predictions will, in general, not be available concnrrently, the PDA
should carefully weigh the impact of each contractor’s prediction upon the
reliability goals established by specification for each other contractor.

10.1.13 Final Sub-System Reliability Prediction

When all design changes have been incorporated into the equipment and a
final configuration exists, the contractor should perform a final reliability pre-
diction, This prediction should be appraised for its effect upon overall system
reliability, as are all predictions.

If required, the system configuration should be reviewed for possible modi-
fication.
10.1.i4 Sub-System Reliability Demonsiration

When & program of reliability demonstration is to be undertaken, both
under development and/or production contracts, the resulting data should be
evaluated in light of the reliability objectives.

At this point confidence levels in the measured MTBF can be quantitatively
determined. (For details of this technique see NAVWEPS 00-65-502 Re-
liability Handbook-Appendix 3.)

A final computation may now be performed, using actual data on sub-system
reliability, to predict system reliability. Again, a review of system configura-
tion based upon a comparison of goals and extrapolsted measurements should
be made.

As each succeeding prediction and appraisal is performed during the relia-
bility program, the impact of each of these upon system configuration should
diminish. It is to be expected that major changes in configuration may occur
as & resulb of the earlier prediciions but the evalnation of the effect of the relia-
bility demonstration on overall relprbility should result in littie if any alteration
to the system.

A. number of techniques of reliability demonstration are available for use
during this phase of the program. MIL-STD-781, “Test, Levels and Accept/
Reject Criteria for Reliability of Non-Expendable Electronic Equipment,” out-
lines a series of environmental test levels which can be employed for the purpose
of relisbility demonstration NAVWEPS 00-65-502, “Reliability Tlesting,”
Sections 6 and 7, provide useful data for the design of tests for reliability
demonstration,

10.1.15 System Reliability Demonstration

This phase measures the validity of all assumptions, predictions and snaly-
sis techniques previously employed.

In the case of a developmental equipment, tests and evaluations, us described
in SECTION 12 of the TDP, are the vehicles through which systom rolisbility is
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demonstrated. In the case of production equipraents, the final in-serviee opera-
tion provides the moans for measuring system reliability. Regardless of how
closely conditions are simulated, and perfornance tests are planned it is opera-
tion under actual service condmons which provides the technique for full
evaluation. It is here that the maintenance procedures and operating pro-
codures are employed to stress the equipment with factors not existing in o
laboratory or factory.

Failure reports and equipment logs should be prepared in accordance with
MII~E-i6400T, Amer dment 4, Paragraph 8.1.8, General Specification, Eiec-
tronie Equipment, Naval Ship and Shore,

Theso reports provide a mewns for measuring system reliability with high.
confidence and assist in the detr ~nination of the “true” MTBF.

10.1.16 Determination of Ove. all System Reliability

After the “true” reliability and “true” maintainability of the system have
been determined as desoribed in part in Section 10.1.15, the system availablity
may be determined from the following formula:

. MTBF
Availability=yrrrr TR % 100% (s:eﬂf; Kﬁggfipf“ Avail-

where MTBF (Mean-Time Between Failures) is the mean operating time
and MTTR (Mean-Time to Repair) is the mean down time, for each opera-
tional mode of the system.

This is the final step in the reliability plan.
102 Maintzinability Assurance

10.21 Maintainability Plan

The Events in a Maintainability Plan outlined in Figure 10-5 can be used
a8 a basis for most maintainability plans. As in the Reliability Plan, the PDA
must describe the procedures and techniques that will be employed during each
phase of the project and the degree of emphasis to be piaced on each event. The
major events of a typical maintainability plan are described in the following
paragraphs to guide the PDA in making maintainability decisions which will be
reflected in the TDP,

1022 Establishment of Maintainability Geals

1t is the responsibility of the Project Engineer to determine the system
quantitative maintsinability goal within the framework of the operational and
plenning information outlined in the SOR. A suitable reference guide for this
task is NAVSHIPS 04524, “Maintainability Design Criteria Handbook for De-
signers of Shipboard Electronic Equipment.” This document describes the
various factors affecting maintainability and the mathematical techniques to be
employed in establishing system MT'TR values,

1823 Maintenance Philosophy

In addition to providing essential data for the Supportability Plan, and the
Personnel and Training Plan, the maintenance philosophy provides useful in-
formation for predicting maximum sad miniraum requirements foo MTTR

10-12
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and for the allocation of the overall system maintainability measures (o various
functiona] levels. The responsibility for developing the system maintenance
philosophy is assigned to the Project Engirear. Useful information on the
relationship of elements in the maintenance eycle to maintainability design can
be found in NAVSHIPS 94324,

1024 Qualification of Maintainability

Development of numerical measures of maintainability for inclusion in the
TDP can ba accompiished by predictive methods based on information provided
by the gystem maintenence ‘losophy. Typical prediction methods and ex-
pected ranges of MTTR for ...rious repair methods can be found in the main-
tainability evaluation procedures of MIL-M~23313A(SHIPS) or MIL-S-

23608,
Since system availability (A) is a function of Loth MTBF and MTTR,

(A= MIBE ,
MTEF+MITR

mazimum and minimum values for MTTR should be stated whepever fixed
values are not spesified. This will afford some degree of tradeoff between
reliability and maintainability design for a specified value of A. Information
regarding MTBF-MTTR tradeoff possibilities is contained in NAVSHIPS
94324,
1025 Maintainability Apportioninent

The allocation overall system measure of maintainability to lower order ele-
ments of the system can be accomplished by prediction methods described in
MIL-M-23313(SHIPS), or MIL—5-23603. Cleneral information requirements
and the mathematical techniques for determining maintenance task times re-
lated to each functionsl lovel of the system are provided in this document.

1026 Determination of Maintainability Prediction and Evaluation Tech-
nigue

At this peint, factors which will influence the PIxA. decisions regarding re-
linbility prediction and evaluation will also affect decisions concerning maintain.
ability prediction and evaluation. The alternate approaches to maintainability
assurance which will be possible once the basic philosophy decision has been
mado, parallel those described (see Section 10.1.4) for implamenting the relia-
bility plan. Some of the maintainability documents which may be invoked
are listed in Figure 10-4.

1027 Preparation of Equipment Specifications

All maintainability documents and procedures 2o be invoked must be in-
cluded in the equipment specification. In defining performance parameters in
the specification, the required measures of MTTR should be included end the
quality assurance provisions should include prediction, evaluation, monitoring,
review and reporting methods and requirements. Maintainability specifications
must glve due consideration to human factors which aifect system performance.
Contractors should ba cautioned to incorporate human resource constriints in
their design for maintainability. The specifications for maintainability re-
quirements ¢ontained in MIL-M-23313A (SHIPS) are typical,
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102.8 FProposal Submission and Review

The maintainability program submitted by the contractor should be re-
viewed jointly by the Project Manager and the Project Engineer to determine
responsivensess to specifications,
1029 Contract Award

Maintainability requirements should be included in the contractual docu-
mentation in the manner described for reliability requirements (see Section
10.1.7).

10210 System Maintainability Predictions and Design Reviews

Initial maintainability predictions submitted by the contractor(s) during
the design planning stage of the system research and development phase are used
by the PDA for early estimates of overall systeln maintainebility. Methods
and schedules of evaluation to be used during the early design stages are usually
left to the contractor providing compliance with specifications in the final design
isassured. Maintainability design reviews, whether independent or integrated
with reviews for other purposes, provide the means for implementing main-
tainability design control necessary to assure (1) meeting the specific human
factors criteria for the equipment or system in compliance with contract require.
ments, and (2) changes affecting maintainability design are handled expe-
ditiously. The final maintainability prediction(s) by contractor(s) should be
analyzed and the overall system maintainability prediction to determine if the
specified requirements will be met. System reconfiguration that might occur
will require a continuing effort of maintainability throughout the preproduc-
tion and servics evaluation test stages. Techniques and conformance/non-
conformance criteriz are provided in maintainability specifications listed in
Figure 10-4. MIL-M-23313A (SHIPS) is typical of those imposed throughout
system development and production programs.

10.2.11 Scheduled Maintenance Considerations

This section has appropriately emphasized the unscheduled aspects of main-
tenance. Since all maintenance requirements must be considered in the
Maintainability Plan, the Project Engineer is enjoined to include in his con-
siderations, scheduled maintenance aspocts such as:

(1) Cycling or turn-around time requirements.

(2) Provisions for concurrent servicing of the verious subsystems.

(8) System reaction time requirements.

(4) Troubleshooting and fault diagnostic rnethods desired.

(5) The system maintenance concspt and what it should include (levels
of maintenance and associated maintsnance tasks and functions).

(6) Periodic (scheduled) meintenance requirements, including calendar
time or operational lim.:~tions governing inspection and rework of
the system.

(7) Mbaintenance manhour requirements or objectives per operating hour,
por {light hour, or other measure of time or events.

(8) Maintenance and operating factors for personnel requirements
determinations.

(9) The requi~d or desired degres of system readiness (availability).

10-15

e it .
o A Sidet s L

ISR

P IRPIR YOI




| =,

£ L

[

4

E

'} -

s

£

x

.

|

|

: (10) Times required for fault identifioation, isolation, correction and repair

- verification,

! (11) Maintainability verification schedules and methods used during

A development effort,

¢ (12) Types of missions, mission ducation and frequency, or modes of op-

; eration, duration and frequency.

: 10212 System Maintainability Demonstration

; The validity of all maintainability assumptions, predictions, and analysis

] techniques for developmental equipment is measured during the planned tests
and evaluations of SECTION 12. Data devised from thesystom maintainability

i r and reliability demonstrations are used to determine the overall system avail-

4 ability as described in Section 10.1.15,
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14.
15.

16.

18,

TODP Check List
SECTION 10
Reliability and Maintainability Plan

. Is the TDP in response to an ADO?
. If “yes”, does the TDP impose soine requirement for reliability assurance

during research?

. If the TDP is in response to an SOR, has a detailed reliability plan been

described?

. Has the question of reliability prediction vs. reliability demonstration

been considered?

. Have reliubility goals been established for ench maode of system operation

using the SOR goals ag a basis?

. Have reliability objectives been established for esch sub-system of the de-

velopment and are these objectives quantitatively defined in tecms of
MTBF?

. Has a specific reliability prediction and evaluation technique Mwn selected

from those available as illustrated in Figure 10-4 §

. Has the type of reliability program selested by the Project Manager been

justified it the TDPY

. Has the intended operational environment been considered when selecting

types of reliability demonstration testst

Has a complete plan been described covering the definition, design, predic-
tion, moniworing and evaluation of reiiability performance?

Has o thorough cost/effectivencss analysis been performed using the SOR
a.a1lability goals s s basist

Have quantitative .naintainability requirements boon stated ?

Have maintainebility objectives for sach stags of system development been
stated ¢

Has responsibility for implementing each part of the maintainability plan
been assigned?

Does the maintainability plan establish a schednle whereby all maintain-
ability efforts are reviewed and evalnated by the responsible activity ?

Is the maintainability plan flexibls enough to allow for modifications and
in.provements based oh updatad information?

. Will implementation of the maintainability plan assure enrly prediction

and ultimate formulation of a roalistic and workable maintenance program
which is in accordance with stipulations of the SORY

Have human factors considerations been made integral to the design for
meintainability 1
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SECTION 11
Operability and Suppertability Plan

11.0 General

The purpose of this section is to assure that adequato consideration has bernt
given early in the development phase of a new system to:

1, The capability of the new system to be elfectively operated by the planned

availablo personnel ;

2. The logistic support aspects associatod with the system; and

8. The feasibility, suitability, and acceptability of the planned support

program,

To achieve the purposo of this section, interfaces butween the man and the
machine (i.e, system hardware) must bo considered. Ttwo major arcas are
involved; Operability Assurance, which oxamines the “operator”/machine in-
terfaces and Supportability Assurance which includes the *maintenance man”/
machine interfaces.

Safety requirements must be consistent with oporational requirements. The
Operability and Supportability Plan shall examine the application of appro-
priate safety engineering prinoiples.

11.1 Operability Assurance

11.1.1 Man-Machine Interface

The objective here is to set forth the manuer in which the system configura-
tion has beon and will be analyzed from the standpoint of the interfaces between
the oporator and the system hardware. Include a brief description of the foliow-
ing (correlating with information which may bo stated in the Peorsonnel
Recommendations soction of the SOR document) :

1. Personnel Interface Points and the Operational Sequence Flow Dia-

gram;

2. Human Cepability Considerations—Operator and maintenance skili
lovels and associated capabilities for each personnel interface point.

These preliminary man-machine interface determinations form the basis for
planning the activities that will assure optimum operability and for assigning
responsibilities of participating organizations during each phase of system
development.

Plans for accomplishing the following objectives during the design stage of
system development should be stated:

1. Continued refinemont and updating of the human factors data essential
to assure personne] feusibility and optimum utilization of personnel. To
this end, RFP’s should contain human factors specifications and other
background information necossery to enable contractors to consider
specific qualifications of Naval personnel with regard to the following:
a) Physieal interface betwean porsonnel and equipment;

11-1
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b) Design of diaplays and controls;
¢) Arrangement of working spaces:
d) Considoration of support aud safaty factors,

2. Tho Bureau of Naval Personnel should provide specific information
about the quantity and capabilitics of personnel and the teaining facili-
ties availablo which affrot the operability and supportability of the
gystom,

Plans for accomplishing the following objectives during the prototype

phase of system davelopment should bo stated :

1. Detormination of the operability of systam equipments;

2. Conduct of human factors evaluations of the prototype systom

8. Validation of quantitative and qualitative manning and training
estimates,

Plans for final validation of systems operability during the test and evalua-

tion phase of system devalopment should be stated. Reference should be made
herein to SECTION 12 of the TDP.

1112 Operation Manuals

The manner in which the operation manuals will be developed should be
stated. (The vorifiention of these manunls may bo covered in SECTION 12.)

11.1.3 Operator Training

The manner in which training courses will be developed should be stated.
(The details of the personnel training program will be covered in SECTION
18.)

1.2 Supportability Assurance

1121 General

This section of the plan sots forth the manner in which the system configu-
ration has been and will be analyzed from the standpoint of the interfaces be-
tween the maintennnce man and the system hardware. Also included should be
the manner in whioh the required logistic support resources are to be determined
and provided for the total intagrated support of the system.

1129 Initial Rasniraments

1122 Initial Requirements

An initin] requirement for impletaenting offectivo support planning is the
establishment of an information generntion, collection, processing nnd analysis
systom. It is assumed that tho central control point for such a system will be
provided by tho PDA with certain information generntion responsibilities
delegated to other organizations. Two primary reasons for this assumption
are;

1, Access to a computer program and computing equipment wili be pro-
vided by the PDA.

2. Tho contracior must generate and document basic design information
coneurrently with design development. Since this information is already
peid for in the purchass price of the equipment, the PDA would simply
capitalizo on the information availability.
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1123 Assignment of Responsibilities

There are numerous ways in which the supportability planning responsibil-
ities miny be shared between the Navy and Industry. Lffective use should be
munde of in-sorvice capabilities and duplicatior of efforts must be avoided. Final
decisiona will necessarily depend on the number of information requirements
and time constraints. An important fect, however, lies in the recognition that
considerable information does come into existence during the planning and
development phases. It remains only to extend information requirements whers
necossary and provide a plan outlining time-phasing and documentaticn
procedures.

11.24 Time-Phased Support Actions and Predictions

Since complote support planning is based on inherent equipment and sup-
port system characteristics, it is realized that, at the time of submission of the
TDP, much of the information pertaining to operational support cannot. be ac-
curntely stated. Howover, during each stage of system planning and develop-
ment, certain additional information becomes available. As a result, at some
time during each stage, decision capabilities develop which enable progressively
greater dofinition of the support plan. This section of the TDP should contain
a tabular display of logistics and maintenance information availability, and
decision capabilities referenced to each stage of system development.

Booauss there are ahvays elements of uncertainty in research and develop-
ment programs, time commitments should always be referenced to the contrac-
tual time-phasing or proposed time gonls rstablished for the system under devel-
opment. The standard Program Evaluation and Review Technique (PERT)
offers an oxcellent starting point for time-phasing. With such a monitoring
scheme provided by the PDA, logistics and maintenance planning information
requirements ¢an be incorporated into the system dovelopment program at con-
tract award. This concept could bo extended such that the proposer incor-
porates in his PERT program proposed information availability dates in accord-
ance with dictated information requirements. The important aspect that must
be maintained is that certain information must be available at a specified time
prior to initiation of intonded work effort in order that evaluations of decisions
be made without deleying the work progress.
1L25 Information Flow

The basic functional activities involved in supportability planning along
with information flow lines are shown in Figure 11-1. Detailed responsibilities
should be developed for each activity along with techniques of prediction and/
or measurement and decumentation procedures. Typical roles played by each
activity are briefly described below :

Logistic parameters as stated in the SOR document nre provided to the
hardware centractor whe will establish:

1. Prediction and/or measurement of those olements of iogistics that relato

o the operational readiness of the total system.

2. Documentation of this information in a forrn compatible with project

management requiraments.

11-3
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The PDA will be responsible for:

1. Reduction of the information t5 & form compatible with and expedi-
ent for the particular computing machinery.

2. Computer processing of the information.

The ITsmg Agency will be responsible for:
1. Analysis of the printout of the information.

2. Derivation of a support plan.

3. Establishment of purchase guantities and time-phasing for purchas-
ing of required commodities.

4. Providing a feedback loop to the contractor for go-ahead decision on
superior design where alternate design configurations are being
ovaluated.

11.2.6 Facility Reguirements

Xdentify all new and modifications to exisiing facilities required to support
the system. Facility requirements for all phases should be included; i.e.:

Development

Evaluation and Test

Assembly, Installation and Checkout

Repair and Maintenance

Distribution and Storage

1f facility requirements are given elsewhere in the TDP, make appropriate
reference as to section and paragraph.

1127 Sparesand Repair Parts

State the plan for the determination and depth and scope of repair parts, the
method of acquisition, and the distribution according to the maintenance
echelons involved, Irclude specific mentio.1 of the plan for augmented support
when applicable,

1128 Packaging and Handling Equipment
Determine and state the packaging ard handling equipment requirements

.......

essentinl for tho preservation, facility of transportation and storage, ete., for
the various elements of the system.
1129 Support Equipment

The plan for dstermining the requirements for tast equipment, special teols,
and calibration equipment must be stated, and definitive plans for the develop-
ment, test, acquisition, apd distribution of support equipment must be
formulated.
11210 Operational Logistic Factors

Indicate any imown or snticipaied factors that wil) or could aflect under-
way, in port, or edvanced base replenishment processes related {o the system, and
provide alternative means of accomplishment whenever possible.
112131 Contraetor Technicrl Services (CTS)

Indicate the requirements for CTS during the life cycle of the system.

11-5
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112,12 Mzintenance Personnel and Training

Stete the relationship of personnel and training requirements to the Sup-
portabitity Plan and make reference to the personnel and training plans con-
teined in SECTION 13.

11213 Integrated Logistic Support

Describe the overall integrated logistic support management approach and
the manner in which logistic information will be generated and will flow between
the contractor, the PDA, and the supply activity.

11,214 TDP Sectional Interface

The Supportability Plan is directly related to the Maintainability Plan
(SECTION 10) and the Test and Evaluation Plan (SECTION 12). The
specific nature of these relationships should be described.

11,215 Relationship to Procurement Documents

Since the planning information contained in this section of the TDP de-
seribes how the operability and supportability of the systemn will be assured, the
substance of the plan must bs communicated to the contractors participating
in the definition and development of the system. This responsibility should

be specifically assigreed.
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TDP Check List
SECTION 11

Operability and Supportability Plan

1. Does the Operability Assurance Plan include the following?

a) Identification of the expected or foreseeable man-machine interface prob-
lems and a discussion of the possible npproaches to the solution of these
problems.

b) Establishment of features of human engineering design to assure optimum
operability.

¢) Relationship of quantities, capabilities and treining of available per-
sonnel to the operability of the system.

d) Indicate consistency of safety requirements with operational require-
ments.

. Does the Supportability Assurance Plan include the following?

a) A statement concerning the feasibility and the extent of support required
during all phases of the system life cycle, including human resource
feasibility.

b) Schedules, quantitative figures, estimates, objectives and responsibilities
related to the following support actions:

(1) Facility requirements

(2) Repair parts avquisition and distribution
(3) Test equipment, special tools, etec.

(4) Packaging and handling

(8) Technical information

(6) Operational logistic factors

(7) Contractor technical services

(8) Safety requirements

(9) Integrated logistic support

281-122 O-67—6 11-7
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SECTION 12

Test and Evaluation Plan

120 General

‘The purpose of this section of the Technical Development Plan i to present
plans for major tests, including experimental trials, investigations, working
environmeni appraisals, and formal evaluations wherein the objectives may
encompass one or more of the following:

(1) to supply knowledge and exparience for the deternrinasion of feasibility
for continued development or for design checking;

(2) to establish assessments of the status of development of the system or
one of its critical components;

(8) to determine the suitability of and to provide the basis for certification
that the developed system is suitable for formual operational evaluation
(OPEVAL) as conducted by the Oporational Test and Evaluation
Force (OPTEVFOR) ; and

(4) toprovidaelogistic, technical, and planning support and services asmay
be required during the OPEVAL.

Ths presentation of plans for test and evaluation should cover: funds;
schedules; assignment or indication of proposed responsibilities; provision of
facilities, equipment and personnel; training and indoetrination of civilian end/
or military personnel; geographical test site requirements; requirements for
Flest services, including aircraft, ships, shore facilities, and personnel ; descrip-
tion of the test and evaluation rationale whereby system performance, reliabil-
ity, maintenance, operationability, and supportability will be established in the
operational environment; <nd liaison between the PDA and ifleet activities.

Tests and evaluations involving Fleet services are the subject of OPNAV
Instruction 3960.1 series which is a comprehensive guide recommended for the
use of PDA’s in preparing plans for SECTION 12.

It is important that standards for judging acceptability of the finally devel-
oped sysiem be established esrly in the project developmont to enstre the concen-
tration of thee standards. Once egtablished, these standards should only be
changed by 1ormal action in writing which has been concurred in by both the
user and the producer organization after the consequences of such changes in
terms of operational capabilities or resourcas are fully considered, The test
and evaluation program should therefore be oriented towards measuring these
parameters in an environment as close to final as is possible. The TDP should
set levels of acceptance or rejection of the system so that the plans may be
oriented towards determining these system characteristics. Definitive quan-
titative levels of target and minimum acceptable performance should be statel.

Since the number of equipments to be svaiuated is generally small in con.-
parison to the ultimate production, care must be taken in interpreting the results
of the tests. The sample size should be chosen with an eye towards measuring
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performance with a specified confidence level, In this section, the PDA should
specify the number of equipments to be tested, the time to be allotted for testing
and the expected confidence level in the test results, An evaluation of one
squipment, for examp'y, & radar system, may not quantitatively establish a
meaningful confidence level since the operating period may be too short,

In numerous developments final test and evaluation is found te consist of two
phases: the technical evaluation (TECHEVAL) and the OPEVAL. The
TECHEVAL is the ). rimary responsibility of the PDA with assistance in con-
ducting the oporational planning from COMOPTEVFOR, The OPEVAL is
the primary rwsponsibility of COMOPTEVFOR. The PDA, however, must
plan to assist COMOPTEVFOR and provide sontractor assistance as requested.
Since the results of the OPEVAL are generally of decisive importance, COM-
OPTEVFOR will formally report tests results as and when directed by the
CNO.

Figure 12-1 illustrates a typical relationship between the participants in the

test and evaluation program and indicates their contributions and responsibili-
ties, It is possible to delegate these responsibilities to other agencies, both
governmental and indvstrial. The PDA should define the actual participants
and their responsibilities in this section. Not only should the scope of each
perticipant’s contribution be defined, but a schedule should be established de-
fining when the output from each participant is required.

The PDA should include in the TDP a plan covering the general areas of
what must be done, when it will be done and who will do it. The plan should be
concurred in by the Fleet operational activities involved.

121 Detaiied Plan Outline

The degree of detail provided in this section in regard to the Test and Eval-
uation Plan is necessarily a function of the status of the project at the time the
TDP is written. If the project is in the early stages of development, this section
should describe a general program for test and evotuation. If the developments
are almost completed then the emphasis of the entire project will be on test and
evaluation and SECTION 12 of the TDP should reflect this emphasis.

The Brief Developinent Plan described in SECTION 4 should detail the
project events leading up to final test and evaluation phases. This section
(SECTION 12) should describe plans for the detailed test and evaluation
ovents.

An iliustrative outline for a test and evaluation plan is described in the fol-
lowing paragraphs. Although the actual plan will vary among projects, the
outline should be considered as a guide in generating the detailed plan.

TEST AND EVALUATION PLAN OUTLINE

Part1.0 Objective of Test

This section should briefly describe the objective(s) of the test and its rela-
tionship to the overall project development. It should state who has respon-
sibility for what and when.

12-2
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Part20 Scopeand Limitations

In this part, the PDA should indicate the extent to which the planned tests
will provide reliable results, including confidence lovels where applicable. For
example, tho TECHEVAL may not be totally conclusive due to & lack of one or
maore of the associated systems as described in SECTION 9. It will be neces-
sary to simulate the interfaces with these systems and as a result of this simula-
tion, howover acourate it is, an uncertainty as to final interface compatibility
will axist which should be discussed and estimated as to its importancs.

The plan should describe the charactaristics and operational features of the
system which can be evaluated with & high degree of confidence while pointing
out those aspects of system performancoe and operation which can only be
ovaluated on a simulated basis.

Part3.0 Eguipment tobe Evaluated

This section shonld include & tabulation of all equipment to be evaluated.
As a subsection of this section, the plan should identify other factors such as
operational procedures, maintenance procedures, adequacy of training courses,
safety considerations, and human factors compatibility which will be evaluated
with the equipment. Special emphasis shoud be placed upon creating an arti-
fisial operating environment clossly approximating the final environment where
new operating procedures and new operatiug and maintenance skills required
for satisfactory final system operation can be evaluated with the aquipment.
Requirements to be included will often be generated by other sections of the TDP
such a3 SECTIONS 8,10 and 18,

Part4.0 Test Locations and Special Facilities

This section should identify the geographic location(s) which will be con-
sidered test sites, Any special facilities required for the successful conduct and
completion of the prograin should be enumerated.

Included in this sestion should be an estimate of the number of personnel
associated with the test who will require living quarters on site. Any specisl
transportation needs, military vehicles, airplanes, or site maintenance personusl
required should be indicated.

The PDA should specify all facilities and services which it is proposed that
local commanders will supply.

Part5.0 Description of Test Phases

In goneral the test and evaluation program will have a number of phases
such as equipment installation, unit checkout, sub-system interface test, sub-
system operational test, overall system test, and, importantly, final reporting.

The scope of each of these test phases should be defined and their interde.
pendence clearly established. Where applicable it should be pointed out that
unforeseen problems arising in, for example, a sub-system interface test may
require equipment redesign cr field modification and could result in a change
of scope and schednle in later test phases.

This seotion should tie in closely with Part 6.0 helow.
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Part6.0 TestSchedule

A chart illustrating the overall test schedule and its various phases should
bo prepared. The schedule should include at least the following oritical events
and periods:

a) Arrival on sito of each equipment

b) Expected installation period for each equipment

¢) Estimated checkout times

d) Milestons indicating “equipment ready for test and evaluation”

o) Arrivalon site of test equipment and simulators

f) Estimated period for interface tests

£) Sub-system TECHEVAL

h) Reporting of results

i) Start of sub-system operational tests

i) Start of overall system operational test

In SECTION 14 of the TDP, Production Delivery and Installation Plan,
provision should be scheduled to allow adequate time for specification rewrite
and review based on OPEVAL findings.

Part7.0 TestOrganizationand General Manpower Requirements

This section should describe the entire organization and personnel respon-
sibilities for the test and evaluation program, This is especially important
since the plan may bring together many different contractors and governmental
agencies, many with overlapping interests, hencs, thers is & need for definitive
planning. The PDA responsible for the test program should designats one
of its project engineers as the test and evaluation director.

When the tests will be conducted in an area under the cognizance of a local
military commander, the plan usually should indicate & need for a liaison
officer from the local activity who will be responsible for arranging for local
services, personnel, and facilities as required in the test plan,

If the PDA plansto anploy contractor tachnical services to assist in the test,
the organization chart should show the reiationship of the contractor to other
contractors or agencies involved. A single contractor representative should
bo designated for each contractor for the purpoys of providing a single contact
point for technical and administrative problems associated with the test and
evaluation program.

An organization description should complement the organization chart.
This description should clearly delineate the lines of authority and responsi-
bility. Of particular importance is the need to establish the procedures for con-
tractor/government liaison especially in regard to contractor/military working
relationships.

Part80 General Data Logging Requirements

This section should desecribe the general logs which will be kept during the
tests. Examples of such logs presented here for consideration are the
following:

Operating Log—This log would note the date of operation, the personnel
and the period of their participation and the nature of the work performed, i.e.,
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operation, maintenance, training, debugging, etc., and any remarks poriinent
to the particular item or time period.

Ohange Log—This log would record any changes, classified as temporary or
permanent, made to any equipment, module, display or cable, procedure o
personnel requirement, the reason therefor, and the results of the change.
The date of the ochange would be noted and in the case of temporary changes,
the time the change was installed and the time it was removed.

Recommended Changs Log—This log would contain & list of changes
recommended for future application or review and which would require modi-
fication(s) to equipment or system specifications or pereonnel and training
requirements, The record shall contain sufficient descriptive detail and any
necessary diagrams and sketches so that subsegnent review need net depend
upon the memory of parti~ipating personnel,

Such logs, together with the test data, would record the output of these por-
tiong of the test and evaluation plan which are under the cognizance of the PDA
and could be used for roference when production specifications are being
modified.

Part 9.0 Detailed Test Procedure Requirements

This section should not contain the detailed test procedures, Howover, it
should establish basic requirements as to the scope of each test phass.

Part10.0 Reporting Requirements

In order to provide the operational users, the PDA, and other groups swith
the data from which & technical and operational evaluation of the systetn con-
cept and hardwars ean be formulated, the following reports or their equivalent
should be considered for preparation at the conclusion of any major portion of
the test and evaluation program:

8) Sub-system Test Reports—to be issued at the conclusion of sub-system
test phases. These reports will be of an interim nature and will include
the following:

(1) A decription of any deviation required from the detniled test plan,
equipment configuration or test procedures

(2) AD' equipment logs, test results, equipment modifications, main-
wnance reports, oto.

(3) Recommendations for equipment or system changes.

b) Sub-system Summary Report—to be issued at the conclusion of all
sub-system tests. This report should present a distillation of all equip-
ment and sub-system test results and preliminary recommendations.

¢) Interim System Operational Report (OPTEVIFOR cognizanco)—to
be issued at o point in the OPEVAL where a valid evaluation of pro-
posed operational, maintenance and training procedures can be made.

d) Final Report—to be issued at the completion of the program. This
report will summarize all the test results and oporational evaluations
and should present recommendations for incorporation into produc-
tion specifications, personnel and training plans, relishility and main-
tainability plans, operability and supporiability plans and, if applicable,
into the production and installation plan. The impact of the test
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results on finrl operational dates should be evaluated if the conclusions
of the tost indicate a need for major redesign or modification.

Part11.0 Test Equipment Requirements

A tabulated summary of all standard and special test equipments requires,
for system operation, calibration and maintenance should be included in this
section, Plans should bo deseribed indicating the method by which each item
will be made avnilable, o.g., off-the-shelf purchase, special construction or
standard equipment to be supplied by local authorities.

‘The table should be cross referenced to ths Test Schedule, Part 6.0, indieat-
ing the required availability dates for each test equipment and the test in which
it will be employed.

Part12.0 Glossary and Abbreviations
All specinl terms and/or abbreviations used in the text of the Test and
Evaluation Plan should be defined in thissection.

12-7
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TDP Check List
SECTION 12

Test and Evaluation Plan

. Have overall levels of acceptable performance been included ¢
. Havo test and evaluation criteria (target and minimum acceptable) been

oited ¢

. Hzs an estimate of confidence level in test resuits based upon the number

and durstion of trials and the number of equipmnents evaluated been made?
Does the plan clearly delineate the responsihilities and relationships of all
ageicies, contractor and government, in preparing for the test and ovalu-
trion phaset

. Does the plan agree with the development scheduie in regard to the test and

evaiuation detail provided?

. Have training programs been plenned and scheduled for test, evaluation,

installation, end maintenance personnel §

. Hasearly liaison with test activities been planned ¥
. Have provisions been made for annlysis of test results, the publication of re-

sults, and the drafting and reporting of recommendations based on the tests?
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SECTION 13
Personnel and Training Plan

13.0 General

Tho personne] and training section provides planning estimates of the mili-
tary and civilian personnel and training requirements necessary to the successful
development of dleet introduction of & given equipment system. This section is
not normelly required of TDP’s responding to an ADO.

131 Responsibilities

The Chief of Naval Personnel (CNP) determines the feasibility of support-
ing equipment and system developments within the scope of the Navy’s current
and future personnel potential, provides the personnel to man and maintain all
systems developed and (for training other than Aviation, Medical, and Reserve)
acts as overall manager for the details of implementation and execution of the
training plan. Since the CNP is solely responsible for providing personnel
to man systems approved by CNO snd is the training authority to the extent
indicated above, it is obvious that SECTION 13 of a TDP must have the
concurrence of the CNP to be valid and effective. If it does not contain the
plan which the CNP is following, the TDP is misleading with regard to this
critical element.

The preparation and development of SECTION 13 of the TDP requires
olose coordination between personnel of the NMSE ancé Burean of Naval Per-
sonnel (BuPers). To insure that training and personnel regquirements are
determined prior to the introduction and operational use of new development
systems, timely and closs liaison is required.

The PDA having responsibility for the design, development nr moderniza-
tion of technical equipment for service use has the following specific respon-
sibilities in tho personnel and training areas:

1, Insuic that techmical documentation is provided to snpport initial

training.

2, Provide estimates for personnel of industrial organizutions to insure
efficient installation and checkout.

3. Provide and budget for training equipment and related materinl and
aids for purposes of training or instruction in operation and maintenance
of such equipment.

4, Coordinate, clear and obtain internal technical bureaw approval of per-
sonnel and training aspects of new developments under its cognizance.

5. Provide and coordinate with the CNP continued opportunity to develop
and refine personne] a~ training estimates, and supporting data until
Fleet introduction iscc ipleted.

To assure close coordination of personnel requirements and the training
program with material developments, the CNP has, with the support of the host
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bureaus, situated personne]l research groups in BuShips (Code 742C) and
BuWeps (Code PRG) and the Special Projects Office (Code SPPE). These
offices are available to assist in the preparation of all ssctions of the TDP in
which personnel and training requirements or information are necescery, and
specifically to clear SECTION 13 with the Assistant CNP for Plans {Pers A)
and the Director, Personnel Program Management Division (Pers A4).
Figure 13~1, adapted from “The Bureau of Novel Personuel New Dovelop-
ments Human Factors Program,” Personnel Research Report Number 64-51 of
February 1964, shows the interface points between the PDA and BuPers. The
functions of various codes within BuPers in the preparation of SECTION 13
ars also shown, It must be emphasized that daterminstion of personnel sup-
port cannot be finally accomplished without prior det:rmination of the main-
tenance requirements, which affecte the skiils and knowisdge unique to the
system at sach maintenance level.
13.2 Procedure

The forms for SECTION 13 are to be completed with the best information
available at the time of initial submission of the TDP and estimates included ars
to be refined on each subsoquent review and resubmission. Guidelines for
developing a training plan and the follow-cn training plan work sheets are
contained in OPNAVINST 1500.8 series. Information being developed
concurrently for the TDP sections concerning sub-system character-
istics, associated system charcteristics, and, particularly, the dependability,
operability and supportability plans should be referred to during the propara-
tion of both the initial and succeeding submissions, Relatedly, information
developed for SECTION 13 will usually be directly applicable to information
required for SECTIONS ¢, 4, 5, 6, 8, 10, 11, 12, and 14,

The key to all information contained in this section is the estimated man-
ning for the equipment or system. In sstablishing the number of each Jovel of
personnel who will operate and maintain the system, several sources may be
employed. The SOR will provide an indication of the proposed mission.

From the mission, operational requirements are defined, organized and

“  analyzed in order to identify system functions and implied equipment sub-
systemns. Knowing system functions, the next step is to reinte these functions
to the man-machine interfaces which they comprise and to desceribe those func-
tions to be performed by man. External workload must be analyzed in order to
determine the peak simultaneous Joad that the system will be required to handle.
Task requirements are then determined in terms of the specific interastions of
men with machines and the system environment as they relate to the accomplish-
ment of the system mission. The time required to perform each task and the
frequency thereof are estimated. Estimates for meintenance positions wiii be
more difficult to obfain than those for operator positions, in that time is a
function not only of the time required for a given maintenance task area, but
alse of thoe frequency with which the task must be done and the skill of the
individual maintenance technician.

Total workload imposed on operator end maintenance personnel by the

combination of sxternal load and task reguirements can then be established.
Tasks and associated equipment components are examined to establish the logi-
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oal tasks groupings that can be accomplished by a single position, and thereby
the pesition hiersrchy and structure are developed.

Knowledge and skill requirements are thew related to the tasks that must be
periormed at any given position. Based on the operating and maintenance
concepts and the results of the aforementioned previous analyses, the number
of operator and maintenance personnel required to man the system is deter-
mined. Since those estimates are difficult to derive, and detailed system infor-
mation is not yet available at initial TDP stages, the best source of data is from
existing comparable systems and common or comparable units or subunits.

The current BuPoers training program is reviewed in order to determine the
extent and coverage of existing pertinent training programs, and new training
requirements are identified for Factory, BuPers, and Fleet Schools.

The process of estimating required personnel should be accomplished within
the following guidelines:

1, Manning must provide for performance of all day-to-night activities
required of the porsonnel in the system.

2. Organizetion and manning must comply with stipulations in such
directives as U.S. Navy Regulations, NWP50A and NWIP50-1.

3. Manuning must provide for scheduling of normal work periods and off-
time, with sufficient personnel to keep the system in operation for long
periods of time.

4. Manning must provide for performance of all emergency actions that
can feasibly be anticipated.

5. Manning should incorporate as few different jobs as possible.

6. Manning should require & minimum of training time in order to fulfill
and maintain the fully manned strength of the unit.

Examples of detailed procedures developed by BuPers for determining per-
sonnel and treining requirements can be found in the “Bureau of Naval Person-
nel New Developments Human Factors Program” Parsonnel Research Report
ND 64-51, Fobruary 1964, “Bureau of Naval Personnel New Developments
Personnel Planning Information Documentation Procedures and Formats,”
Personnel Research Report ND 65-10, November 1964.

133 Contents

The following specific items should be included in the Personne} and Train-
ing Plan:
1. A summary of personnel requirements.
. A list of planned equipment installations.
. Indications of new skill and mowledge requirements.
Required training facilities,
, Operation and maintenance billet requirements per equipment/system
and Navy unit.
6. Information on necessary training at factories and service schools,
7. Staff requirements at service schools including contract instruetor
services,
. Equipment and test equipment needs for service schools.
. Training device and training aid requirements.
. Projected contract engineering service requirements.
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11. The necessary curricula, training material and technical publications.

12, Required training and personnel studies.

13. Budgetary actions essential to the timely implementation of Personnel
and Training Plans, (All funding informatie. necessary to support
the personnel and training requirements shown in this section must also
be included in SECTION 6, Financial Plan, in sufficient detail to permit
correlation.)

TDP’s frequently state that a new Navy Officers Billet Code (NOBC)
and/or a new Navy Enlisted Classification (NEC) will be required. It is
essential that this need be established and listed in the TDP. This is particu-
larly true of NEC’s which can be established for requirements and training
planning only and placed in Part IT of the NEC manual.

The TDP must define, within the training requirements, the proposed allow-
ances for new equipment or systems. These should,as accurately as possible, list
the minimum manpower requirements of the systemn or equipment and must re-
flect approved staffing criteria. Review of proposed allowances through CNO
(OP 10) prior to publication in the TDP will greatly assist in meeting these
objectives.

This section should contain a list of installation dates of new equipments or
systems. For effective manpower requirements planning, the installation of
each unit of equipment must be specified by activity snd fiscal year and the
month within the fiscal year if possible.

134 Suramary of Input Requirements

TDP development is an iterative process which overlaps both the planning
and design phase of a system. The personnel and training analysis which
forms the basis of SECTION 13 is a developing process which provides suc-
cessively more accurate and comprehensive data. Certain inputs are necessary
to such an analysis. ‘These inputs include the following :

1. Detailed system and mission description.
2. Specific sub-system descriptions and specifications.
3. Operational readiness requirements (including MTBF, MTTR, man-
power and load).
. The operating and maintenancs voncept (e.g., level of shipboard repair).
. The echelons of maintenance and support.
. The sub-system functions allocated toman.
. The similarity of human functions to those in existing systems,
. A description of the existing Navy classification structure as relevant to
the planned system.

If all TDP’s are properly prepared and kept current, as directad by
OPNAVINST 8910.4 series, constructive long range plans for BuPers managed
schools should be effective in providing adequate personnel to meet the future
Navy needs.

13.5 References

Many guides exist for accomplishing personnel and training requirements
determination. An extensive bibliography is found in “The Bureau of Naval Per-
sonnel New Davelopments Human Factors Program,” Report Number 84-51 of
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February 1984, Current editions of the following reference and instruction

documents are among those that are helpful and/or necessary to complete
SECTION 13 properly :

13-8

(a) Manual of Qualifications for Advancement in Rating—NAVPERS
18048 series.

(b) Manual of Navy Officers Classifications—NAVPERS 15839 series.

(¢) Manual of Navy Enlisted Classifications—NAVPERS 15105 series.

(d) Manual of U.S. Naval Training Activities and Courses—NAVPERS
91769,

(e) Organizationa® Planning for Navy Units—NAVPERS 18371,

(£) Financial Responsibility for the Training and Instruction of Mili-
tary Personnel—NAVCOMINST 7110.8 series.

(g) Staffing Criterin Manual for Activities Afloat—OPNAVINST
P5310.6.

(h) Stafing Criteria Manual for Activities Ashore—OPNAVINST
P5310.5.
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TDP Check List
SECTION 18

Personnel and Training Plan

. In determining the personnel and training requirements, have the following

items been considered ¥

(a) the number and type of operatcr stations

{b) the anticipated operating and maintenance tasks and loads

(¢) the criticel and/or unique tasks and the skills and pm ficiency involved
in each

(d) the environmentsl conditions and their possible effects upon performance

(@) the possible trade-offs which may exist among the personnel and train-
ing variables

. In preparing the TDP, has adequate information concerning those items

listed in Section 13.3 been provided

. In the preparation of SECTION 13, has provision for all standard and

special test equipment required for the systom been made?

. If the TDP requir:s new billets, has this fact been included in a PCP action

for approvalt

. Are the schedules for personnel training consistent with development, pro-

duction and installation schedules delineated in SECTIONS 4 and 14¢

281-122 O-67—1 13-7
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SECTION 14
Production, Delivery and Installation Plan

14.0 General

The purpose of this section is to establish o method of providing the infor-
mation required by operational and logistics planners responsible for fleet
introduction and operational use of the systom. The SOR will generally in-
dicate the number of systems required to support the mission requirements
analyzed and described in SECTION 4. Every effort should be made to include
in this section the estimated lead time, planned actual production, classes of
ships or units to receive the equipment, shipyards and facilities involved, and
when determined, the estimated dates for installation in specific ships or units,
Estimated unit costs, unit installation costs, and annual unit maintenance
cost, and recommended economical buy should be included, particularly if
production quantity estimates are not given in this SOR. This section is not
normally required in TDP’s responding to an ADO.

NOTE: WHEN SECTION 9 OF THE FMP HAS BEEN DEVELOPED AND AP-
PROVED, IT MAY BE INSERTED AS SECTION 14 OF THE TDP. IT IS INTENDED
THAT SECTION 14, AS DESCRIBED HEREIN, WILL SERVE AS THE SKELETON
WHICH WiLL BE FLESHED OUT IN THE PMP, SUFFICIENT INFORMATION MUST
BB INCLUDED IN THE TDP TO PERMIT MANAGEMENT DECISIONS TAKING AC-
COUNT OF THE PRODUCTION, DELIVERY AND INSTALLATION IMPLICATIONS
OF THE PROJECT DEVELOPMENT EFFORT.

14,1 Procurement and Production Planning
The procurement and production planning associated with a particular
SOR will vary from the simple to the complex depending upon the degree of
accuracy that can be projected in the aress of :
a) BEstimating rumber of systems to be procured.
b) Estimnting annual production rate,
¢) Determining inventories at the end of each year.
d) Determining development and cost adjustments necessary to accelerate
basic schedule.
o) Estimating earliest operational capability date,
f) Determination of time phasing and plan for transition from develop-
ment to production.

142 Administrative and Development Lead Time
The principal development activity should indicate the lead times associated
with the proposed development. There are two lead times that roquire defini-
tion to provide an overall picture of the time {rame in which the program will
be funded.
#) Administrative Lead Time—The period of time elapsing from the date
tho initial operational requirement document (SOR/ADO) is issued
until the contract for RDT&E eifort = awarded.

14-1
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b) Development Lead Timo—The period of time elapsing from the date
the RDT&E contract is awarded until the production contract for
service use items is awarded.

143 Planned Production

A variety of charts can be developed depending upon the need for establish-
ing the required data for the user. Figure 14-1 illustrates the simplest form
that such scheduling can be accomplished. More detail scheduling of proposed
production would inelude:

8) Delivery schedule by month/year

b) Proposed installation schedule

¢) Inventory accumulation

DELIVERY FY

FUNDING FY 65 66 61 68 69 TOTAL

65
66

67 L’_
8 //-‘ N
29 |

/

/
/ Figure 14-1, Production Schedule Plsn.

Figure 14-2 illustrates a recommended format for preparing data for pro-
duction planning which includes the above,
144 Transition From Development to Production

A brief plan describir.g the transitioning from development to production
should be prepared. A br-akdown of key milestones to be attained during this
period and the time phasing for their nccomplishment should be developed To
this end an Advanced Procurement Plan (APP) should be included as an
appendix to the TDP.

145 Program Acceleration

In the ovent of an emergency, which would justify ncceleration of the intro-
duction of this system, indicate what action and estimated costs would be re-
quired to effect an early operational availability. What would be the earliest
estimated operational availability date? What would be the special operator
and maintenance personnel and training implications of such an accelernted
introduction into service?
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TDP Check List
SECTION 14

Production, Delivery and Installation Plan

. Is estimated developient lead time indicated ¢

. Has the planned actual production schedule been prepared ?

. Does the SOR estimate of the uumber of systems required ngree with the
planned production ¢

. Have inventory levels been dstermined ¢

. Has an installation plan been developed ?

. Have estimated unit costs been prepared ?

. Check to be sure that estimated unit cost mulitiplied by the number of systems
or units ngree with the projected cost figure prepared for SECTION 6,

8. Has an APP been included ?
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APPENDIX A
GPNAVINST 39104 Series

[PDA is to insert copy of the current edition of
OPNAVINST 3910.4 Series here as a part of
this guide. It isnot to beincluded as Appendix
A of the TDP.]|
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APPENDIX C

Availability Nomograph
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APPENDIX D
Reliability Nomograph

A
ralLUAES

PROANITY or e PuLIRE (e V0 BV
05 31 o8 ighy LE00 TIRN 001 00
BRUABLITY GAEATER THAN 659 V¢ A @ 1o A

D-1

]
MUY

L2 g

[, J aad

Srp—

-
Py
i]l"r’]l”'lﬂli['ll'llilII LI l i I

BRI

Lt b apd i e A,

it e Adaa




L R e N T TR | TS TN VT 3T T T T TR caals e L R T 8 = T T o A P oY Y, T T VYT WO, YUY, L P T W

T Y T T AR PR TN P B T T T e T T N T A T T T e

Lttt IAR e, 1 T R e 3, B

R RTINS NSO 41 AR RGN WO Mt s e Qe R R

&
201690
N-gauﬁd I ONINIVEL
(xno) sSmas A
AT 4 v,
= = , s e | A
2T i X4
| vosmizac , N sy 5 ey
e P e , b [ | uswens IA e ) (o
20airs I | e s (ameozs)
P - o7} (&)
{surang)
(M) .
(Y30} LITHOHINY T
s TrANLY Fu- T I S Jﬁuh
108 TIans ITIET rauae [
S, ISIEY L7 (o) ome (om9) = i aeue
- B & B | e
sorzses: e {rone) P— (amecec) () i
(TYAIRA.
FIX(K bl 32IYATAS (1eas (a50} (OTEE/M0)
) ) LD
rm} asu dal e
w1l ac
{ olo..‘. iR _uﬂn“v - nnﬁ
i HCITIN)
Sroy be-d—] surmev (U} mme T oo
marnd o APUTEN
ﬁ i (e i ALY
et il cameoa} (avrie )
o e
p: wIsis  pe—m] W
" ¥ A6 A“W - .. ISi6 s o)
orry: W) {¢s0) wltaq
st o) ) weon
3] w
B LT 3 ROTIONG
IO $2raK A n.u_._”\ﬁd T oo Jﬂlﬂi » iﬂwﬂk A.“MG-&.: QHWI..J. .Ln-ewsl P
WEIIDO0OT MV LTI o ©02a52001 b Mﬂww DeviToe I 75
() ) ) ) () ) (@)
0%0]
1804d0S NOILYNIVISHI B -.ku_.:.—m._th.éﬁ ’ NOILYATYAI NOILYINIWIIIWI ONY
1vsOdsia 1333 ‘AAMOVINNYW INIWRINOOYd 2 1931 'INIWEO13AIC ONINNY1d ‘NONVYNDISIA 103708 39vIS
1230084-3%d

INIWIOVNVW 1037r0¥d ¥Od 13VHO MO
g X1GN3ddV

@ e @




o P ——— BT AL TR T (T T e T SO : : - ™ T TR = i e I L TP LTI PR B T WS iR T Bniths T T T T
____,W.,;,
4

L

=
s 43HL0 : 3OVAHILANI TVIISAHL
_ 1 180d4dNS ONIONNA : INZWNOUIAN2

i ¢ NOLLINQOHd ~ G3MIND3Y 31V 1 JONVHE3T0L '

¢ {38 ¥-33YIND3IY 31va L AJVMNIIVY
¢SALYLS 1331C¥d :3dALl TUNIIS TWIIRLD3T3
aNv T NW3lsasens
: S3ONIHI 43 T "ON 103rQud
34vd N33m138 3DVIYIING ST T AON39V

zo_.rdo._.m_ommm 3JVAYN3ILNI NOISIQ i

- d

1VWXO0d I1dNVS g

| uon3eogIRdg vjINuU] uBdsdg—jewrio dwes &

Jd XIENGddY
o - \!.r,_
- - - - e - i )

=¥ e e ot o - e

I T L e o a1 e e 2 1 P ekl b enh A st S b A

gl ;gL ey s o e e e e 2 G




APPENDIX G
Supplementary Guidelines fer the Preparation of TDPs

The list of supplementary guidelines presented below are not specifically
inchided elsswhecw in this Guide but are considered of value to those personnel
inveived in preparing TDPs. The listed guidelines stem principally from
numercas reviews of TDPs conducted within NAVMAT, however, items are
also includes which weve suggested by various activities of the NMSE, OPNAV,
SECNAY and OSD.

The user of these guidelines should bear in mind that all of the guidelines
presented may ot pertain to n given TDP and are not offered as a substitute for
sound judgment which must be exercised to insure a well prepared TDP.
Within this context, the use of these guidelines is recommended. While there
is no assurance that adherence to these guidelines will produce fully adequate
TDPs, past evidence strongly indicates that those TDPs which do adhere to the
listed guidelines, where applicable, are generaliy reviewed and processed more
quickly than those which do not, eliciting fewer delaying questions or criticisms,

1. Write for the technically competent, but non-specialist, reader. Be
concise,

2. Avoid the use of jargon. Where the “technical terminology or char-
acteristic idiom of a special activity or group,” i.e., jargon, is necessary, ensure
that terms are defined. Jargon is here considered to include word-coded items
and “AN” nomenclatured items. Consider the incorporation of & glossary if
jargon must be used.

3. Respond to each urd every requirement statement contained in the
applicable (SOR) or (ADO).

4, Elaborate on, expand, or add to the ADO/SOR requirements as required
to cover all important development goals. Identify any objects added to the
roquirements listed in the SOR or ADO.

+. Avoid references to the use of coinmercial proprietary materials or equip-
ment items unless a useful purpose is served thereby and a brief justification is
presented. Considerations of possible premature aad unjustified commitnients
to the acceptance of such items for production procurement are involved ai
various levels of TDP review and approval.

6. Point up coordinative actions being taken or to be taken to insure:

(1) maximum utilization of development knowledge and end produets
achieved in other developments and

(2) dissemination of information to groups outside of the present de-
velopment.

7. Point up actions being taker or to be taken to insure use of existing Fleet
know-how in the operation and maintenance of the system to be developed.
Include considerations of Fleet use in strategic and tactical operational applica-
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tions and where applicable point out how use of the new system will improve
these arens.

8. For each of the major sections of each TDP, i.e., technicel, manngerial,
financial, and personnel; list the name, organization, and phone number of
responsible contact(s).

9. Avoid roferences to other documents or to correspondence unless you in-
clude a synopsis of or quotation from those portions of the references which
make them useful. In important eases, include copies of the correspondence as
enclosures.

10. Never refer to past tests associated with the development without in-
dicating broadly the results or stating conclusion(s) reached from the tests.

11. Discuss briefly the feasibility of achieving the development objectives.
Identify risk areas and estimate their importance to the achievement of objec-
tives. Cite available alternative developmentai approaches in those cases where
risks are high and the risk areas nre vital to achieving objectives. Alternatively,
cite the reduced capabilities (lowered objectives) which may result from a
lesser achievement in a vital risk area.

12. Give consideration to including the PT'A document basic to some TDPs
as an enclosure. The PTA often contains material of importance to the overall
project which can be utilized effectively as enclosed reference material,

13. Wherever tho TDP is directed to the development of a systera which in
itself is a component of a still larger system, and where this fact is not already
addressed in the basic requirements documentation (ADO, SOR), describe
the development as being of ithat nature. Also, consider and describe what, if
any, additional requirements are placed upon the present development by
virtue of its role in the larger system, An example of such a development would
bo a detection system which in turn supports subsequent navigation, kill, and
possibly other functions of the “larger” system. The TDP for the detection
system should supplement the requirement documentation as required to insure
that the support requirements to be furnished the larger system are identified
and accounted for in development objectives.

14. Describe and give credit to past exploratory research and exploratory
development activity, which indicate thet the present development is feasible.
Where the origin of a concept for system developments can be clearly established
identify such origins. Use of personal names and the names of commercial
concerns should be avoided for various reasons, including legal.

15. Consider the implications of patent ownership to the Navy’s production
and application of the system under development. Point up decisions made in
the past or to be made in the future which depend upon such patent ownership
and reflect importantly either on the direction and execution of the development
or later production and use.

16. Do not predict or anticipate the future award of a contract to a speci-
fied company or to any among a plurality of specified companies unless it is un-
avoidable to do so and justification is presented.

17. Consider and, if applicable, describe any friendly foreign government
interests in the development which could be of importance to review and ap-

preval authorities.
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18. Consider and, if applicable, describe any U.S. Army or U.S. Air Forco
interests in, perticipation in, or potentinl future applications of the deveiopment.

19. In cases where TIXP's contain proprietary informarion which is known
to be or may be reasonably presumed to be a matter of commercial rights or
ownership, the fact that such information is contained therein should be promi-
nently indicated on the outer cover. The location(s) of occurrence of such
information should afso be indicated in the text.

20. An approved TDY comprises a bilateral agreenent hetween the prinei-
pal development nctivity and higher autliorities. Any changes to the develop-
ment plans, which affect technical objectives, funds, or schedules should boe docu-
mented by tho parties at the time of occurrence and reported by the development
activity in TDPs at the time of next revision.

21, The bilaternl ngreoment nature of an approved TDP affords a stabiliz-
ing influenco on the planning and sxecution of devolopiments insofar as the de-
seriptive maeterial in the plan permits a mutually understood and recognized
devolopment to bo established. Give consideration to this fact in establishing
the content of TDPs. See that important matters which can affect the develop-
ment, but which are subject to controversy or opinion, or which are otherwise of
such & nature as to be likely to change without considered and valid reason, are
defined and agreed upon at the start.

22. Anticipate the scope and content of TECHEVAL and OPEVAL tests.
Consider the bearing such tests have not only on the development in terms of
development objectives which must be established and met, but also in terms of
describing any special laboratory or Fleet capabilities which will be required
to evaluate the system,

23. Ensure that problems, difficulties, obstacles, troubles, etc., are discussed
sufficiently to ensure that they are not indicated as insurmountable barriers,
unless such is the case, in which event be very explicit in stating the facts,
Review authorities will be keen to know your estimate of the overall importance
of such items in meeting chjectives and what is being done by whom to solve,
by-pass, or otherwise overcome or “live with” them.

24. If future action by review authorities outside of the NMSE is recom:-
mended or expected, be clear in saying so, referring to the iten: in covering cor-
respondence such as the forwarding letter in those cases where such items are
first announced in the TDP.

25. Make known the professional competence of the development tenm.
Examples usually exist among in-house personnel or organizational units, lab-
cratories, committess, consultants, commercinl activities, and personnel or units
of the Fleet or other non-NMSE activities, including those of other military
services. Do not assume that competence, which may often be of a unique
nature, e.g., past successful exporience in a field having no industrial counter-
part, is already apparent to reviewers.

26. Describe the ways and means which are being exploited to inject orig-
inal thinking, new idens, alternative concepis, and the lutost technology into the
development.
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27. Avoid anbiguous words and phrases, especially thoso having a con-
certed local use aud meaning which may not be clearly understood elsewhere.
Some potential examples culled from TDPs avo:

advanced, quantum jump,
integrated, identify,
concurrency, classify,
breakthrough, electronic.

28. Clenrly show in milestone charts, in the text of SECTION 4, and olso-
whete, ns approprinte, what action constitutes the end of the project. This is
especially important in cases where the TDP is in response to an ADO and stud-
ies or experiments to determine feasibility, financial nccoptability, ete., are in-
volved. Ins.ch cnses, n formal report of findings and recommendations for pos-
siblo further development action often satisfies the end requirements of the ADO
and this fact should be made clear in the TDP., Plans extending beyond such
& tertainal poing (e.g., plans showing issuance of an SOR followed by enginesr-
ing development, secvice tests, ote.) should be clearly identified as being interim
Pbroposals subject to future approval and subject to change when final results
are in hand.

29. Consider industrial participation, interest in, and application of the
dovelopment in whole or in part as applicable. Where past, present, or future
industry-sponsored research and development will be capitalized upon with
attendant advantages in time, costs, planning, ete., identify such areas and
advantages, Show where, for example, cost sharing contracts will be sought,
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