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The following pen and page changes\to DoD Instruction 5000.2, “Defense Acquisition Management
Policies and Procedures,” February 23, 1991, are authorized:

PEN CHANGES
V'ﬁ'age 1-2

Development and Transition”

V’Pa W’? 2-1, References. After (d), add a new reference “(e\ DoD Instruction 5500.15, “Review.of _iegality
Tg—*o .

/] {-‘age 2-5, subparagraph B.4.a.(1), line 1, 'ther“‘eqilipinent,’ dd “(which may include multiple
systems, subsystems, and components)”

[ Pagé 3-1, References

acquijsition programs” to “Major programs: competitive prototyping”

L a%e 3-2, subparagraph 2.a,(1), lines 1, 2, and 3. Change “the Unified and Specifed Commands, the
Coniponent”
age 3-3

V Requirements Oversight Council (see Section 13-D) to assess joint potential.”

INSTRUCTIONS FOR RECIPIENTS

TABLE OF CONTENTS, PART 5
C. Change “Technology Development and Qemonstration” to “Science and Technology

D. Change “Technology Transition and Prototyping” to “Reserved for Future Use” L

]

eapons Under International Law,” October 16, 1974 anceled)”

(e) Line 1. Change “2365" to “2438”
Lines 1, 2, and 3. Change “Competitive prototype strategy requirement: major defense

Line 1. Change “2438” to “2439”

g) Lines 1 and 2. Change 2502, “Policies relating to defense industri®] base” to *2440,
chnology and industrial base plans” -

itary Departments, the Office of the Secretary of Defense, or the Joint Staff” toany DoD

Subparagraph 2.c.(2), line 4. Delete "Copies of these Statements are also sent to the Jd{nt
Subparagraph 2.d.(2), lines 2 and 3. Delete “, assigns a joint priority as appropriate,”

WHEM PRESCRIBED ACTION HAS BEEN TAKEFG, THIS TRANSMITTAL SHOULD BE FILED WITH THE BASIC DOCUMENT \

SD Form 106-1, MAR 84 PREVIOUS EDITIONS ARE OBSCLETE- mﬁ\
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INSTRULTIONS EQR RECIPIENTS {continued

Page 3-9
UISITION CATEGORY I PROGRAMS

ee Competitive Prototyping, lines 2 and 3, Change “approves a waiver and submits a written
notification to Congress” to i;ﬁetermines”, after “practicable”, delete the period, insert *and such
rationale is included in the Acquisition Strategy Regggt.”, and change “2365” to “2438”

s Competitive Alternative Development and Production, line 5. Change “2438" to *2439”

o Defense Industrial Base, line 2. Change "2502” to "2440"

UNIQUE REQUIREME 'TS FOR CERTAIN ACAT 1, I, AND OTHER PROGRAMS

After the existing entry, add a new entry e Arms Control Treaty Compliance. The acquisition

strategy must comply with all relevant arms control treaties.”

Page 3-10, subparagraph 3.c.(2), line 3. Change “Preliminary” to “Contract”

e3-12 '
ACQUISITION CATEGORY IPROGRAM
e¢ Competitive Prototyping, lines 2 and 3. Change “approves a waiver and submits a written
notification to Congress” to :‘Eetermines”, after “practicable”, delete the period, insert “and such
rationale is included in the Acquisition Strategy Report.”, and change *2365” to “2438”"
ee Competitive Alternative Development and Production, line 5. Change “2438” to "2439”
e Defense Industrial Base, line 2. Change “2502” to "2440"

UNIQUE REQUIREMENTS FOR CERTAIN ACAT I, I, AND OTHER PROGRAMS
After the existing entry, add a new entry e Arms Control Treaty Compliance, The acquisition
strategy must comply with all relevant arms control treaties.”

Page 3-13, subparagraph 3.d.(4) (b). Change “surge and mobilization requirements” to “production
rate requirements for peacetime, contingency support, and reconstitution objectives”

%g& 3-15 '
ACQUISITION CATEGORY I PROGRAMS

ee Competitive Prototyping, lines 2 and 3. Change “approves a waiver and submits a written
notification to Congress” to "determines”, after “practicable”, delete the period, insert “and such
rationale is included in the Acquisition Strategy Report.”, and change “2365” to “2438”

o Competitive Alternative Development and Production, line 5. Change “2438” to “2439”

o Defense Industrial Base, line 2. Change “2502~ to “2440”

UNIQUE REQUIREMENTS FOR CERTAIN ACATI, I, AND OTHER PROGRAMS
After the existing entry, add a new entry " Arms Control Treaty Compliance. The acquisition
strategy must comply with all relevant arms control treaties.”

Page 3-16, subparagraph 3.e.(4), line 4,

Add “The Director of Operational Test and Evaluation will determine the quantity of articles
required for operational testing for a major defense acquisition program and to be included in the low-
rate initial production quantity at Milestone II of that program (see Title 10, United States Code,
Section 2399, “Operational test and evaluation of defense acquisition programs” (reference (§)). For
acquisition category I programs, authority to proceed with low-rate initial production may require a
separate program review and milestone decision authority approval at a point specified in the
Milestone IT decision.”

Subparagraph 3.e.(5) (b) 4, line 1. Change *"mobilization production” to “industrial”
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1/ INSTRUCTIONS FOR RECIPIENTS {continued)
Page 3-19

WQ UISITION CATEGORY IPROGRAMS
Competitive Alternative Development and Production, line 5, Change “2438” to “2439”
s Manpower Estimate Report, lines 1 and 2. Change *Congress 30 days” to "Under Secretary of
Defense for Acquisition”
Defense Industrial Base, line 2. Change “2502” to “2440”

UNIQUE REQUIREMENTS FOR CERTAIN ACAT L II, AND OTHER PROGRAMS
. After the existing entry, add a new enfry “e Arms Control Treaty Compliance. The acquisition
st7'1tegy must comply with all relevant arms control treaties.”
Page 3-22 -
QUISITION CATEGORY I PROGRAMS :
*e Competitive Alternative Development and Production, line 5. Change “2438” to “2439”
¢ Defense Industrial Base, line 2, Change *2502” to *2440”

UNIQUE REQUIREMENTS FOR CERTAIN ACAT I, II, AND OTHER PROGRAMS
," After the existing entry, add a new entry “e Arms Control Treaty Compliance. The acquisition
strategy must comply with all relevant arms control treaties.”

Palge 3-23, subparagraph 3.g.(2) (e), lines 1 and 2. Change “surge or mobilization production rates”
?‘Econhngency support or reconstitution”

Pagé 3-25
QUISITION CATEGORY I PROGRAMS
ee Competitive Alternative Development and Production, line 5. Change *2438” to “2439”
¢ Defense Industrial Base, line 2, Change "2502” to "2440"

; QUE REQUIREMENTS FOR CERTAIN ACATI,II, AND OTHER PROGRAMS"

r the existing entry, add a hew entrye Arms Control Treaty Compliance. The acquisition
th?Kegy must comply with all relevant arms control treaties.”
e

3-28

’ rgu Eparagr;fa‘ph 3.1.(1), change to read: “A “modification” is a change to a system (whether for safety,

to correct a deficiency, or to improve program performance) that is still being produced. An “upgrade”
is a change to a system (whether for safety, to correct a deficiency, or to improve program perfor-
mance) to a system that is out of production. A "major modification” to a program isdefined asa
medification that in and of itself meets the criteria of acquisition category I or I or is designated as
such by the milestone decision authority., Major modifications require a Milestone IV decision unless
the decision to modify results from one of the alternatives considered as part of the Milestone I
decision process. Upgrades are part of the milestone 0 decision process.”

| bSubparagraph 3.i.(2), line 1. Delete “or upgrade”

Subparagraph 3.i.(5). Delete this subparagraph and renumber subparagraph “(6)" as
subparagraph “(5)"

Page 3-29
OBJECTIVES
Line 2. Change “upgrades” to "modifications”
Line 9. Change "modifications” to “upgrades”

DECISION CRITERIA, line 1. Delete “upgrade or”
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INSTRUCTIONS FOR RECIPIENTS {continued

Page 4-A-5, subsection 4, Points of Contact, General [column}, line 3. Change (OP-922)” to “CNO
(N22)” -

Page 4-B-2, paragraph 2.e., line 3. Add “The Chiefs of the Military Services and the heads of the other
DoD Components are validation and agproval authorities for other than acquisition category I D
programs and are not viewed as users.’

1Page 4<B-7 - ' .
\ =r2';‘;&Epara%g:?ph 3.£.(2) (b). Delete this subparagraph and reletter subparagraph “(c) ” as sub-
agr (b
. Su aragraph 3.1.(2) (d). Reletter this subparagraph as subparagraph “(c)” and change “a

7

tion” to “an approval :
e?e__cticon 4.; Points of Contact, Specific [column], Line 8. Change (OP-07)” to *CNO (N8)”

age/d-C-1, subparagraph 2.a.(2), lines 1 and 2,
1ange “They” to “Critical system characteristics” and delete “electronic counter-counter-
asures”’ ,
r subparagraph 2.2.(2), add a new subparagraph, “(3) An assessment of a system’s electronic-
~Jeo ter countermeasures capabilities is required to identify a proposed concept or system’s vulner-

labilities and susceptibilities to electronic warfare.”

Pa ’{e 4-C-2 paragraph 2.b.,line 1. Atthe begining of this paragraph, insert “Critical system
\ c#racteri stics shall be identified beginning at Milestone 1.”

Page 4-C-5, subsection 4., Points of Contact
eneral [column], lines 2 and 3. Insert “DUSD(A)” between “DDR&E and ASD(C3I)”
Specific [column] '
Line 2. Change "DDDR&E(S&TNF)” to “Dir, S&SS”
d Line 3. Change “"DDDR&E(TWP)” to *Dir, TS”
Line 7. Change *X0X” to *XOR”
L/i/nvé 8. Change “J7/0RD” to “"J8/SPED”

Pa -1 s

ection . Change “Technology Development and Demonstration” to "Science and Technology
velopreent and Transition”
Seetion D. Change “Technology Transition and Prototyping™ to “Reserved for Future Use”

Page 5:A-1, Reference (d), lines 1 and 2. Change “Subpart 217.72, “Acquisition of Component Parts”
to p;i?jx D, “Component Breakout”

Page 5,B-1, References. After “(c)”, add a new reference *(d) DoD 5000.2-M, “Defense Acquisition
Management Documentation and Reports,” February 1991, authorized by this Instruction”

Pa%e 5B9 .
ubparagraph 3.a.(4), line 3. At the end of the subparagraph, add “Include risk reduction

sures in cost-performance tradeoffs, where applicable. Plan for back-ups in high risk areas.
Identify design requirements where performance increase is small relative to cost, schedule, and
performance risk.” :
Subparagraph 3.a.(5), line 3. At the end of the subparagraph, add “(see Section 4-E of DoD 5000.2-
¥ , “DeEznse Acquisition Management Documentation and Reports,” (reference (d))”
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INSTRUCTIONS FOR RECIPIENTS {continued)

{Page 5-8%3 subse/cﬁon 4., Points of Contact

eral {col 1, line 1. Change “DDR&E” to “DUSD(A)”
i umn]

7 Change “DDDR&E(TWP)” to “Dir, TS”

2. Change *DDDR&E(S&TNF)” to “Dir, 8&SS”

Pawze 8-A-7, subsection 4., Points of Contact
eneral [columnt, line 1, Change “DDR&E” to "D SD(A)Y"L—
Specific [column]
Line’l, Change "DDDR&E(TWP)” to “Dir, TS”
Lirie 2. Change “DDDR&E(S&TNF)” to “Dir, S&S8S”

" |Page’6-C-7, subsection 4., Points of Contact, Specific [column], line 1. Changp *“(L)” to “(PR)”

N ‘l/a e 6.D-1, References : : . '
1) Line 2, Change “Subpart 270.4, “Acquisitions Under 10 USC 2315 Authority” to “Part 239,
cquisition-of Information Resources™” .

)Fines 1 and 2. Change “Federal Acquisition Regulation, Part 39, “Acquisition of Information
Resoureces” to “Title 41, Code of Federal Regulations, Part 201, “Federal Information Resources
Ejlegulation (FIRMR)™

L

Add new references:
“(p) lic law 102-396, “Department of Defense Appropriations Act for Fiscal Year 1993,”

ectio 70" 3
{q) Assistant Secretary of Defense for Command, Control, Communications, and Intelligence
Memorandum, “Delegations of Authority and Clarifying Guidance on Waivers from the Use of Ada

Programming Language,” April 17, 1992”
% Page 6-2, subparagraph 2.a.(1), line 1. After “software,” insert “documentation”

'PA{ geSEE-S, subsection 4., Points of Contact, Specific {column], line 3. Change “DCNO (OP-04)" to
3 0 4) ¥

Page 6-F-6, subsection 4., Points of Contact
? rgeﬁ" ral [column], lines 2 and 3. Insert "DUSD(A)” between *DDR&E and ASD(C3D)”
ecific [column] TEOTE . - ’ !

Line 2. Change "DDDR&E(S&TNF)” to "“Dir, S&S8"

Tine 3. Change *DDDR&E(TWP)” to "Dir, TS"
~ Line 6. Change “DCNO(OP-07)" to “CNO (N8)” T

Fa/ e 8-G-4, paragraph 4.c., Points of Contact, Specific [column], line 4. Change “NAVOP 094” to
- Tﬁm[}/ |

Page 6-H-3, paWd., Points of Contact, Specific [column], line 1. Change “(RM&S)/MR” to
“R&R)TFR”

Page 6-1-8, paragraph 4.d., Points of Contact L
eneral [column], line 1. Delete “"ASD(FM&P)”
Specific [column] '
Line 1. Delete “DASD(FSE&S)/S&OHPE~"
Line 2. After “DASD(E)”, add “/S&OHP”{__~
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INSTRUCTIONS FOR RECIPIENTS (continued}

Pa/eB-K-3 subsection 4., Points of Contact, Specific [column], line 1. Change “(L)” to “(PR)z—
;a e 6-M-2,

subsection 4., Points of Contact, Specific [column], line 1. Change “SDM” to *MM”

bsection 4., Points of Contact, Specific [column]
Lipe-1. Change "DASD(PR);‘” to “Dir,”
%_Line 3. Change *DCNU (OP-04)” to to “CNO (N4)”

A -
ny

‘{ge 6-P-4, subsection 4., Pomts of Contact, Specific [column), line 1. Change "IPQ” to "TEQ’Y
Y/e Page 68-Q-4 paragraph 4.c., Points of Contact, Specific [column] 11ne 1 Change "SDM” to “MM/___
Page 6-R-3, subsection 4., Pomts of Contact, Specific [column], line 1. Change “SDM” to “MM”

Pg%e 7-A-5, subsection 4., Points of Contact, Specific [column]
ine 1, Change *(L)” to “(PR)”,

ine 3. Change “DCNO (OP-02)” to “CNO (IN4)”
N Pége 7-B-6, subsection 4., Points of Contact, Specifie [column], line 1. Change *(RM&S)/MR” to

(R&R)TFR™

(""‘V"“-'(’

Page 8-10, subsection 6., Points of Contact

/ l.t;eneral [column], line 1. Change "DDR&E” to “DUSD(A)”
-{_ Specific [column] L
Line 1, Change "DDDR&E (T&E)” to “Dir, T&E*

Line 4. Change "NAVOP 091" to “CNO (N091)” £~
Line 7. Change “J7/ORD” to “J8/SPED” L/

Page 9-A-1, References

(b) Fines 1 and 2. Change “483" to “973”and delete “Practices for Systems, Equipment, Munitions,
and Computer Programs” - . '
e), (D, (g), (h). Delete

Page 9-A-2 (-
paragraph 3.a.(1), line 5. Change “(h)” to "(d)”
ubparagraph 3.c.(1), line 2. Change 4837 to “973”L/

a 3
%&ragraph 3.d., line 1. Change “483” to “978” &
Paragraph 3.e., line 2. Delete “MILSTD 480 or” and change "481 (references (e) and {f)” to “973
(reference (b))”

graph 3.f.-
L/af;ine 4. Charige “483,” to “973", delete the comma, and insert and”
f ine 5. Delzte “and MIL-STD- 482” after “(by’ delete the comma, add the word “and” and delete
h (g)n
Paragraph 3.h., line 4, Change "DoD- STD 2167 and MIL-STD-1521" to "MIL-STD-973 and DoD-
TD-2167" and change “(d)” to “(b)” and “th)” to “(d)”
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| INSTRUCTIONS FOR RECIPIENTS {continued}
Pages 9-A-4 and 9-B-7, subsection 4., Points of Contact, Specific [column], line 1. Change
“BASD(PR)/SDM” to “Dir, CALS”
Page 10-B-10, subsection 4., Points of Contact : U
R % eral lcolumn], line 1. Change "TASD(P&L)” to “USD(A)”
pecific [column], line 1. Change “DASD(P)” to “Dir, DefProc”
Pagé 10-C-3, subsection 4., Points of Contact, Specific [ecolumn], line 1. Change “SDM” to "MM” L

Page 11-A-3, paragraph 2.f.. Delete

<

-

Page 11-A:7 -
%uﬁ aragraph 3.e.(2) (a), line 5. Delete “for that phase” .
Mbottomof this page, add a new paragraph, “f. Additional Guidance. Additional explanation
¢ relationship between acquisition program baselines and exit criteria is given at Attachment 1.7

Page 11-A-8, Flush with the left margin and below the matrix, add:
] iE-Ki;tr:lc.hment -1

\— 1. Acquisition Program Baselines and Exit Criteria”

Page 11-C-1-4, ACQUISITION CATEGORY IMILESTONE DOCUWNTATWEQUMWNTS
|~ PURPOSE OF DOCUMENT [column], line 10. Change “2438” to “2439” :

{\ Page 11-C-1-5, ACQUISITION CATEGORY I MILESTONE DOCUMENTATION REQUIREMENTS
/ PURPOSE OF DOCUMENT [eolumn], line 9. After “by”, add “OUSD(A)/AP&PI and”

Page 13-A-1, Reference(g) .. : [/
Line 1, éhange *178-90” to 76-92"
Line 2. Change “September 14, 1990" to "May 19, 1992”

—

—

P/age 13-A;'2, aragraph 2.d., line 6. Change “178-90” to "76-92”
A p . -~ .
aPa/ ge 13-A-7, subparagraph 4.b.(1)(a) 3, lines 6 and 7. Delete “(or their designated representatives)”

7 |Page1s-B-9, subsection 6, Points of Contact i
%eneral [column], line 2. Change “DDR&E” to “DUSD(A)” L/
Specific [column] L
Line 2. Change “DDDR&E(TWP)” to “Dir, TS”
Line 3. Change “DDDR&E(S&TNF)” to “Dir, S&SS”+"

[

Page 13-B-2-1. COMMITTEE BLUE BOOK REQUIREMENTS, line 6. Before “PA&E”, insert
“USP(AYAP&PI and’ . -

agedd-A-2
_Fourth office symbol. Change “(FSE&S)” to “(E)”
Fourth full title, line 4, Change “Force Management and Personnel” {o “Production and Logistics”
I\;inieth office symbol. Change “(1)” to “(PR)” and place in alphabetical order according to the office
sympol.
\/Tenth office symbol and full title. Delete
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; INSTRUCTIONS FOR RECIFIENTS (continued)
Page/l4-A-3

ﬁj'irst office symbol. Change “DASD(P)” to “Dir, DefProc” and place in alphabetical order according
e office symbol.
First full title. Make the following changes and place the full title across from its realphabetized
office symbol:
Line 1. Insert “Deputy” before "Director”
Lines 3 and 4, Change “Assistant Secretary of Defense for Productions and Logistics” to
“Director of Defense Procurement”
Third office slymbol. Change “DASD(PR)/” to “Dir,” and place in alphabetical order according to
the office symbol,
Eighth office symbol. Change “(RM&S)” to “(R&R)”
Eighth full title, line 2. Change “Resource Management and Support” to “Requirements and
Resources” '
Nineth office symbol. Change “(RM&S)/MR” to “(R&R)TFR”
Nineth full title, line 1. Change *Military” to “Total Force”
Insert the following office symbol and full title in alphabetical order according to the office symbol:
“DASD(PRYMM Director for Manufacturing Modernization,
Office of the Assistant Secretary of Defense for
/ Production and Logistics”

Pa n./ 14-A-4
y /Fifth office symbol. Change “DDDR&E(S&TNF)” to “Dir, $&SS” and place in alphabetical order
according to the office symbol,

Fifth full title, lines 1 through 3. Change “Deputy Director of Defense Research and Engineering
for Strategic and Theater Nuclear Forces” to “Director of Strategic and Space Systems” and place the
full title across from its realphabetized office symbol.

Sixth office symbol. Change “DDDR&E(T&E)” to “Dir, T&E"” and place in alphabetical order
according to the office symbol.

Sixth full title, lines 1 through 3. Change “Deputy Director of Defense Research and Engineering
for Test and Evaluation” to “Director of Test and Evaluation” and place the full title across from its
realphabetized office symbol.

eventh office symbol. Change “DDDR&E(TWP)” to “Dir, TS” and place in alphabetical order
according to the office symbol. _

Seventh full title, lines 1 through 3, Change “Deputy Director of Defense Research and Engineer-
ing for Tactical Warfare Program” to “Director of Tactical Systems” and place the full title across from
its realphabetized office symbol.

Terllth office symbol. Change “PA” to “AR” and place in alphabetical order according to the office
symbol.

Tenth full title, lines 2 and 3. Change “Program Analysis” to “Acquisition Resources” and place
the full title across from its realphabetized office symbol.

Insert the following office symbol and full title in alphabetical order according to the office symbol:

“DepDlir, PM Deputy Director of Acquisition Policy and
' Program Integration for Performance
Management, Office of the Under Secretary of
Defense for Acquisition”

Page 14-A-5, Add the following office symbol and full title and place in alphabetical order according to
the office symbol:

“DUSD(A) Deputy Under Secretary of Defense for Acquisition”
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INSTRUCTIONS FOR RECIPIENTS {continued)

NUMBER DATE
Pagé 14-C-1

ighth office symbol. Change “DCNO (OP-04)" to “DCNO (N-4)”

Nineth office symbol. Change “DCNO (OP-07)" to *DCNO (N-8)”

Nineth full title, line 2. Change “Naval Warfare” to “Resources, Warfare Requirements, and
Asgsessments”

Page14-C-2
N %econd office symbol. Change “DNI(0P-922)” to “CNO (N22)” and place in alphabetical order
adcording to the office symbol.

Second full title Change "Director of Naval Intelligence, Office of the Chief of Naval Operations”
to"Director of Intelligence Division, Office of the Director of Naval Intelligence” and place the full
title across from its realphabetized office symbol. g

Tenth office symbol. Change "NAVOP 091" to "CNO (N091)” and place in alphabetical order
according to the office symbol.

Tenth full title, lines 2 and 3. Delete ™, Office of the Chief of Naval Operations” and place the full
title acrosg from its realphabetized office symbol.

Eleventh office symbol. Change “NAVOP (094” TO “CNOQO (N6)” and place in alphabetical order
accordifig to the office symbol.

Yeventh full title, lines 1 through 3. Change “,Command and Control, Office of the Chief of Naval
rations” 11;0 “and C4 Systems Requirements” and place the full title across from its realphabetized
e symbol.

1
PI e 14-D-1, Insert the following office symbol and full title in alphabetical order according to the
oﬁme symbol:
\ “AF/XOR Director of Operational Requirements, Office
of the Deputy Chief of Staff for Plans and
QOperations”

PAGE CHANGES

/ . J e
Remove: Pages 2-9 through 2-11, 4-D-1 through 4-D—3,/5-A-3g15-ﬁ-4. 5-C-1 through 5-C-3, 5-D-1
through 5-D-3, 5-E-1 through 5-E-3, 6-D-3 through $-D-6, 6-L-1'though 6-L-4, 11-C-1-5&11-

C-1-6,11-C-1-9 through 11-C-1-12,11-D-1-9&11-D-1-10, 11-D-2-5&11-D-2
through 12-B-4,18-D-1 through 13-D-3J/15-9&15-10

&
=
o
v
foiy

Insert: Attgcgeld:gr%)lacement pages and new pages 4-D-4, 5-C-4, 5-C-5, 11-A-1-1 through 11-A-1-3,
12-B-5, 13-D-4 -

Changes appear on pages 2-9 through 2-11, 4-D-1, 4-D-3, 5-A-3&5-A-4, 5-C-1 through 5-C-3, 5-D-1,
5-E-1&5-E-2, 6-D-4 through 6-D-6, 6-L-1 through 6-L-4, 11-C-1-8, 11-C-1-9, 11-C-1-11, 11-D-1-10,
11-D-2-6, 12-B-1 through 12-B-4, 13-D-1through 13-D-3, and 15-9 and are indicated by marginal
asterisks.

EFFECTIVE DATE

The above changes are effective immediately.

NP oo/

AMES L. ELMER

Director
Correspondence and Directives
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Department of Defense

INSTRUCTION

SUBJECT:

Defense Acquisition Management Policies and Procedures

References: (a)

(b)

{c)
(d)
(e}

()
(g)

(h}.

(i)
(Jj)
(k}

Dol Instruction 5000.2, "Defense Acquisition Program
Procedures," September 1, 1987 (hereby canceled)

DoD 5025.1-M, "Department of Defense Directives System
Procedures," December 1990, authorized by DoD Directive
5025.1, "Department of Defense Directives System,"
December 23, 1988

DoD Directive 5000.1, "Defense Acquisition,”

February 23, 1991

Dol Directive 3150.1, "Joint Nuclear Weapon Development
Studies and Engineering Projects," December 27, 1983

DoD 5200.1-R, "Information Security Program Regulation,"
June 1986, with.Change No. 1, June 27, 1988, authorized by
DoD Directive 5200.1, "DoD Information Security Program,”
June 7, 1982

DoD Directive 0-5205.7, "Special Access Program (SAP}
Poliey," January 4, 1989 '

Title 10, United States Code, Section 2430, "Major defense

acquisition program defined”

DoD Directive 5134.1, "Under Secretary of Defense
(Acquisition)," August 8, 1389

Title 10, United States Code, Section 2302(5),
"Definitions: major system"

Office of Management and Budget Circular A-10%, "Major
System fAcquisitions,"™ April 5, 1976

DoD Directive 7750.5, "Management and Control of
Information Requirements," August 7, 1986

4. REISSUANCE AND PURPOSE

This Instruction and its enclosures:

1.

Reissue DoD Instruction 5000.2, "Defense Acquisition Program
Procedures” {reference (a)),.

Authorize the Under Secretary of Defense for Acquisition to publish
DoD 5000.2-M, "Defense fAcquisition Management Documentation and
Reports™ in accordance with DoD 5025.1-M, "Department of Defense
Directive System Procedures" (reference (b)}.

Q Februarié 23, 1991
*’C,ﬂ(_,\;\ \CL)((NC\ Q.!F’] % .NUMB R 5000.2.
UsB{a)



3.

Establish:

a. An integrated framework for translating broadly stated mission
needs into stable, affordable acquisition programs that meet the
operational user's needs and can be sustained, given projected
resource constraints; and

b. A rigorous, event-oriented management process for acquiring
guality products that emphasizes effective acquisition planning,
improved communications with users, and aggressive risk
management by both Government and industry.

B. APPLICABILITY AND PRECEDENCE

1.

This Instruction appiies to:

a. The Office of the Secretary of Defense; the Military Departments;
the Chairman, Joint Chiefs of Staff and Joint Staff; the Unified
and Specified Commands; the Defense Agencies; and DoD Field
fctivities (hereafter referred to collectively as "DoD
Components").

b. The management of major and nonmajor defense acquisition programs
.and highly sensitive classified programs.

DoD Directive 5000.1, "Defense Acguisition" (reference (c))} and this
Instruction rank first and second in order of precedence for
providing policies and procedures for managing acquisition programs,
except when statutory requirements override. If there is any
conflicting guidance pertaining to contracting, the Federal
Acquisition Regulation/Defense Federal Acguisition Regulation
Supplement shall take precedence over DoD Directive 5000.1 and this

Instruction,

The acquisition of nuclear and nuclear capable weapon systems are
additionally governed by DoD Directive 3150.1, "Joint Nuclear Weapon
Development Studies and Engineering Projects" (reference (d}).

C. DEFINITICNS

1.

ficquisition Program. A directed, funded effort that is designed to
provide a new or improved materiel capability in response to a
validated need.

Highly Sensitive Classified Program. An acquisition special access
program established in accordance with DoD 5200.1-R, "Information
Security Program Regulation" {reference {e}}, and managed in
aceordance with DoD Directive 0-5205.7, "Special Access Program
Policy" {reference (f)}.

Implementation. The publication of directives, instruetions,
regulations, and related documents that define responsibilities and
authorities and establish the internal management processes necessary

to implement the policies or procedures of a higher authority.
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Major Defenge Acquisition Program. An acquisition program that is
not a highly sensitive classified program (as determined by the
Secretary of Defense) and that is:

a. Designated by the Under Secretary of Defense for Acquisition as a
ma jor defense acquisition program, or

b. Estimated by the Under Secretary of Defense for Acquisition to
reguire;

{1) Aan eventual total expenditure for research, development,
test, and evaluation of more than $200 million in fiscal
year 1980 constant dollars (approximately $300 million in
fiscal year 1990 constant dollars), or

{2) An eventual total expenditure for procurement of more than
$1 billion in fiscal year 1980 constant dollars
(approximately $1.8 billion in fiscal year 1990 constant
dollars}).

NOTE: This definition is based on the criteria established in
Title 10, United States Code, Section 2430,"Major defense
acquisition program defined" (reference (g)) and reflects
authorities delegated in DoD Directive 5134.1, "Under
Secretary of Defense for fcquisition" (reference (h)).

Major System. A combination of elements that will function together
to produce the capabilities required to fulfill a mission need,
including hardware, equipment, software, or any combination thereof,
but execluding construction or other improvements to real property. A
system shall be considered a major system if it is estimated by the
Under Secretary of Defense for Acquisition to require:

a. An eventual total expenditure for research, development, test,
and evaluation of more than $75,000,000 in fiscal year 1980
constant dollars (approximately $115,000,000 in fiscal year 1990
constant dollars), or

b. An eventual total expenditure for procurement of more than
$300,000,000 in fiscal year 1980 constant dollars (approximately
$540,000,000 in fiscal year 1990 constant dollars).

NOTE: This definition is based on the criteria established in
Title 10, United States Code, Section 2302(5) “"Definitions:
major system" (reference (i)}.

Nonma jor Defense Acquisition Program. A program other than a major
defense acquisition program or a highly sensitive classified program,

Performance. Those operational and support characteristics of the
system that allow it to effectively and efficiently perform its
assigned mission over time. The support characteristics of the



system include both supportability aspects of the design and the
support elements necessary for system operation.

8. Supplementation. The publication of directives, instructions,
regulations, and related documents that add to, restrict, or
otherwise modify the policies or procedures of a higher authority.

9. Additional definitions are contained in Part 15 of this Instruction.

D. POLICY AND PROCEDURES

The policies and procedures of this Instruction implement:
1. DoD Directive 5000.1, "Defense Acquisition" (reference {e)},

2. The guidelines of Office and Management and Budget Circular A-109,
"Major System fcquisitions" (reference (j)), and

3. Current statutes.

E, RESPONSIBILITIES

1. Heads of DoD Components shall ensure that the policies and procedures
in this Instrueticn and its enclosures are followed by their
respective Components.

2. Offices proposing changes to individual sections of this Instruction
shall coordinate proposed changes with the Director, Acquisition
Policy and Program Integration, Office of the Under Secretary of
Defense for Acquisition prior to DoD-wide staffing of the change.

F. INFORMATION REQUIREMENTS

The reporting requirements contained in this Instruction have been
licensed in accordance with Dol Directive 7750.5, "Management and Control
of Information Reguirements" (reference {k)}. See Section 11-D,
attachment 1, for the correct report titles, Report Control Symbols, and
Office of Management and Budget Control Numbers.

G. SUPPLEMENTATION AND IMPLEMENTATION

Unless prescribed by statute or specifically authorized herein, the
policies and procedures set out in this Instruction shall not be
supplemented without the prior approval of the Under Secretary of
Defense for Acquisition.

2. DoD Component Heads shall distribute this Instruction and DoD
5000.2-M, "Defense Acquisition Management Documentation and Reports”
to the Program Manager and appropriate field operating command level
within 60 days of receipt.

3. Implementing directives, instructions, regulations, and related
issuances shall be kept to the essential minimum as deemed
appropriate by the DoD Component Acquisition Executive. Copies of
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all such issuances shall be provided to the Director of Acquisition
Policy and Program Integration, Office of the Under Secretary of
Defense for Acquisition within 10 days of publication.

H. WAIVERS

Requests for exceptions or waivers to any of the mandatory provisions of
this Instruction must be submitted to the Under Secretary of Defense for
Acquisition via the DoD Component Acquisition Executive unless specific

waiver authority has been granted below the Under Secretary level by this

Instruction.

Statutory requirements way not be waived.

I. EFFECTIVE DATE

1. This Instruction is effective immediately for planning purposes.

2. Defense acquisition programs scheduled for milestone reviews 6 months
after the date of publication of this Instruction are subject to the
new review procedures and documentation requirements identified in
this Instruction,

For all matters in this For all matters in this
Instruction relating to Instruction except operational
operational test evaluation, test and evaluation.
et O lone ) AL
Robert C. Duncan Donald ocke;uj}’F
Director, Operational fcting Under Secretary of
Test and Evaluation Defense for Acquisition
Enclosures - 16

1. Part 1 Document Background and Table of Contents

2. Part 2 - General Policies and Procedures

3. Part 3 - Acquisition Process and Procedures

L, Part U4 - Requirements Evolution and Affordability

5. Part 5 - fAcquisition Planning and Risk Management

6. Part 6 - Engineering and Manufacturing

7. Part 7 -~ Logistics and Other Infrastructure

8. Part 8 - Test and Evaluation

§. Part 9 - Configuration and Data Management

10. Part 10 - Business Management and Contracts

11. Part 11 Program Control and Review

12. Part 12 - Special Situations

13. Part 13 - Defense Acquisition Board Process
14, Part 14 - Office Symbols and Titles
15. Part 15 - Definitions
16. Part 16 - Major Subject Index
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PART 1

DOCUMENT BACKGROUND AND TABLE OF CONTENTS

DoD acquisition management policies and procedures have traditionally been
published in numerous separate Directives and Instructions. These documents
were typically supplemented by the DoD Components. Qver time, this practice
resulted in a heavily cross-referenced maze of guidance that stifled
creativity and individual judgment and defied practical use.

This Instruction seeks to remedy that problem by establishing a core of
fundamental policies and procedures that can be implemented down to the
Program Manager and field operating command level without supplementation.
The subject matter information in this Instruction was condensed from over 45
separate DoD issuances that have been canceled and countless DoD Component
publications that are being canceled.

The contents of this Instruction must meet the diverse needs of Program
Managers, milestone decision authorities, and their respective supporting
staffs. Accordingly, the policies and procedures are corganized along
functional and organizational lines.

Individual sections within subsequent parts of this Instruction identify
references appropriate to the subject matter being addressed and are
structured to be self-contained. Cross-references to subject matter In other
sections are provided to facilitate the effective integration of effort that
is essential to success.

When appropriate, references to other sections of this Instruetion are shown
in the text as "{see Section 4-F)." This reference would be to Section F of
Part 4,
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CONFIGURATION AND DATA MANAGEMENT
A Configuration Management
B Technical Data Management

BUSINESS MANAGEMENT AND CONTRACTS
A Cost Estimating
B Selection of Contractual Sources
C Acquisition Streamlining

PROGRAM CONTROL AND REVIEW

Program Objectives and Baselines

Contract Performance Measurement

Milestone Review Procedures and Documentation
Periodic Program Status Reports and Required
Certifications

E Program Plans

oo

SPECIAL SITUATTIONS
A Defense Enterprise Programs and Milestone Authorization
B Joint Programs
C Assignment of Program Oversight

DEFENSE ACQUISITION BOARD PROCESS
A Defense Bcquisiticn Board Review Procedures
B Defense fcquisition Board Committee Review Procedures
C Cost &nalysis Improvement Group Review Procedures
D Joint Requirements Oversight Council Review Procedures

OFFICE SYMBOLS AND TITLES

& Office of the Secretary of Defense
B Department of the Army
C Department of the Navy
D Department of the Air Force
E Chairman, Joint Chiefs of Staff and Joint Staff
F Other Dol Components
DEFINITIONS

MAJOR SUBJECT INDEX

1-3
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PART 2

GENERAL POLICIES AND PROCEDURES

References: (a) DoD Directive 5000.1, "Defense Acquisition,"

February 23, 1991

(b) DoD 5000.2-M, "Defense Acquisition Management Documentation
and Reports," February 1991 authorized by this Instruction

(c} DoD 5200.1-R, "Information Security Program Regulation,"
June 1986, with Change No. 1, June 27, 1988, authorized by
DoD Directive 5200.1, "DoD Information Security Program,"
June 7, 1982

{d} DoD Directive 0-5205.7, "Special Access Program {SAP)
Policy," January 4, 1989

) SRee cJ»a«r\,%szJ 4, A, Q¢ e 9193,
A. PURPOSE :

This Part establishes general policies and procedures for managing major
and nonmajor defense acquisition programs and highly sensitive classified
programs. The key features and characteristics of the acquisition
process are deseribed more fully in Part 3 of this Instruetion.

B. POLICIES

Acquigition Process. The five major milestone decision points and
five phases of the acquisition process, illustrated below, shall
provide a basis for comprehensive management and the progressive
decisionmaking associated with program maturation.

ACQUISITION MILESTONES & PHASES

I' PHASE O PHASE 1 PHASE I PHASE 1lf \ PHASE IV

| DETERMINATION os '

| MISSIDNNEED | CONCEPT DEMONSTRATION ENGINEERING 3. PRODUCI‘ION opsnmoris
H | expLoramON & & MANUFACTURING :

1 ‘I DEFINITION VALIDATION DEVELOPMENT DEP‘LOYMENT 1 SUPPORT

MILESTONE +] MILEST‘ONE 1 MILESTONE If m MILESTONE IV

CONCEPT CQUCERT MAJOR
STUDIES DEMONSTRATION DEVELOPMENT PROCUCTION MODIFICATION
APPROVAL APPROVAL APPROVAL APPROVAL APPROVAL

! ASREQUIRED I

a. Milestone 0, Concept Studies Approval, marks the initial formal
interface between the requirements generation and acquisition
management systems. As a result of this review, studies are
conducted of alternative materiel concepts to identify the most
promising potential selution(s) to validated user needs.



2.

Milestone I, Concept Demonstration Approval, shall mark the start
of a new acquisition program.

(1) The results of the studies shall be evaluated and the
acquisition strategy and proposed concept with cost,
schedule, and performance objectives must be assessed in
light of projected affordability constraints.

NOTE: ™"Performance" is defined as "those operational and support
characteristices of the system which allow it to
effectively and efficiently perform its assigned mission
over time. The support characteristics of the system
ineclude both supportability aspects of the design and the
support elements necessary for system operation.™

(2) The products of the requirements generation; acquisition
management; and planning, programming, and budgeting systems
must he effectively integrated prior to initiating a new
acquisition program. '

Subsequent phases and milestone decision points facilitate the

"orderly translation of broadly stated mission needs into system-

specific performance requirements and a stable design that can be
produced efficiently.

Milestone Decision Authorities. All acquisition programs, excluding

highly sensitive classified programs, shall be placed into one of
four categories. This initial determination shall take place at
Milestone I.

a.

These categories determine the level of milestone decision
authority.

The four categories are highlighted below and defined in the
chart on page 2-3. ‘

(1) Acquisition Category I. These are major defense acquisition
programs. They have unique statutorily imposed acquisition
strategy, execution, and reporting requirements. Milestone
decision authority for these programs shall be:

(a) Acquisition category I D: Under Secretary of Defense
for Acquisition or, if delegated by the Under
Secretary,

(b) Acguisition category I C: Cognizant DoD Component Head
or, if delegated, the DoD Component Acquisition
Executive.

2-2
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ACQUISITION CATEGORIES {(ACAT) AND MILESTONE DECISION AUTHORITY

ACAT

SELECTION CRITERIA

DESIGNATION AUTHORITY

MILESTONE DECISION
AUTHORITY

® Aprogram not classified as
highly sensitive by the Secretary
of Defense that has:

## Been designated by the
Under Secretary of Defense
(Acquisition) as an
acquisition category |
program or is

se Estimated by the Under
Secretary 1o require:

- An eventual expenditure
for research, development,
test, and evaluation of more
than $200 million in fiscal
year 1980 constant doliars
{approximately $300 million
in fiscal year 1990 constant
dollars); ar

- An eventual expenditure
for procurement of mare
than $1 billion in fiscal year
1980 constant doliars
{approximately $1.8 billion
in fiscal year 1990 constant
dollars)

* UnderSecretary of Defense

{Acquisition)

» Acquisition category | programs

are further designated by the
Under Secretary of Defense
(Acquisition) as either requiring
decision by the;

*% UnderSecretary- ACATID

*¢ Component Head - ACATIC

& ACATID - Under Secretary of
Defanse {Acquisition)

* ACATIC- DoD Companent Head
or, if delegated, the DoD
Component Acguisition
Executive

®* A pragram not meeting the
criteria for category | that has:

#*¢ Beendesignated by the DoD
Component Head as an
acquisition category |
program or is

s Estimated by the DoD
Companant Head to require;

- An eventual expenditure
for research, development,
test, and evaluation of more
than $75 millian in fiscal
year 1980 constant doliars
{approximately $115 million
in fiscal year 1990 constant
dollars); or

- An eventual expenditure
for procurement of more
than $3G0 mitlion in fiscal
year 1980 constant dollars
{approximately $540 million
in fiscal year 1990 constant
dollars)

¢ DoD Component Head or, if
delegated, the DoD Component
Acquisition Executive

# DoD Component Head or, if
delegated, the DoD Component
Acquisition Executive

fit

* Programs not meeting the
criteria for category | and 11 that
have been designated category
111 by the DaD Component
Acquisition Executive

* DoD Componant Acquisition
Executive

® Lowest level deemed appropriate
by the designation authority

* All other acquisition programs
for which the milestone decision
authority shauld be delegated to
alevel below that required for
category !l

* DoD Component Acquisition
Executive

® lowest level deemed appropriate
by the designation authority

2-3




(2} Acquisition_Category II. These are major systems. They
have unique statutorily imposed requirements in the test and
evaluation area and may have statuborily -imposed
requirements in other areas such as Defense Enterprise
Programs and multiyear procurement. Milestone decision
authority for these programs shall be delegated no lower
than the DoD Component Acguisition Executive.

(3) Acquisition Category III and IV. The additional distinction
of acquisition categories III and IV allow DoD Component
fcquisition Executives to delegate milestone decision
authority to the lowest level deemed appropriate within
their respective organizations. These programs may also
have statutorily imposed requirements in areas such as Live
Fire Test and Evaluation and multiyear procurement.

fcquisition Strategies, Exit Criteria, and Risk Management. Event
driven acquisition strategies and program plans must be based on
rigorous, objective assessments of a program's status and the plans
for managing risk during the next phase and the remainder of the
program. The acquisition strategy and associated contracting
activities must explicitly link milestone decision reviews to events
and demonstrated accomplishments in development, testing, and initial
production. The acquisition strategy must reflect the
interrelationships and schedule of acquisition phases and events
based on a logical sequence of demonstrated accomplishments, not on
fiscal or calendar expediency.

ACQUISITION PHASES AND MILESTONE DECISION POINTS

| OVERALL ACQUISITION STRATEGY I

L J

MILESTONE MILESTONE
— [ ]—(X)~ (st ] -(Q)—— o J—

WHERE ARE WETY WRERE ARE WEY

& EASEORE . & REFINED BASELIRE
- COsT — COsT
— SCHEDINE = SCHEDULE
— PERFORMANCE — FERFORMANCE

#  EXECUTION $TATUS + EXECUTION 3TATUS

WHERE ARE WE GEHNG?

WHERE ARE WE GOINGT

» PROGRAM PLANS RISK MANAGEMENT

« EXITCRITERLA,

‘|8 PROGRAM PLANS

# EXITCRITEALA

WHAT RISKS EXISTT WHAT RISKS KEMAINT
= CO5T = COST
+ SCHEDULE - SCHEDULE
+* PERFORMANCE » PERFORMANCE

2-4
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At each milestone decision point, assessments shall be made of
the status of program execution and the plans for the next phase
and the remainder of the program. The risks associated with the
program and the adequacy of risk management planning must be
explicitly addressed. Additionally, program-specific results to
be required in the next phase, called exit criteria, shall be
established. :

Exit criteria are critical results that must be attained during
the next acquisition phase. They can be viewed as gates through
which a program must pass during the phase. They can include,
for example, the requirement to:

{1) Achieve a specified level of performance in testing or
conduct a critiecal design review prior to committing funds
for long lead item procurement, or

(2) Demonstrate the adequacy of a new manufacturing process
prior to entry into low-rate initial production.

Contracting activities must support the acquisition strategy by
imposing the linkages bhetween contract events and demonstrated
accomplishments in development and initial production and the
milestone decisicns. The events set forth in contracts must also
support the exit eriteria for the phase.

The eritical review of both the near and long-term aspects of the
acquisition strategy and program plan is fundamental to
establishing realistic objectives for cost, schedule, and
performance, given affordability constraints.

This eritical review is essential to ensuring that the
acquisition strategies developed are consistent with statutorily
imposed regquirements regarding competitive prototyping,
competitive developments and production, low-rate initial
production, ete.

Total System Acquisition. Acquisition programs shall be managed with

the goal to optimize total system performance and reduce the cost of
ownership.

d.

The total system includes:

(1) The prime mission equipment, { $Le. GJ\@M%L..L _)

(2} The soldier, sailor, airman, or marine who will operate or
maintain the system,

{3) The logisties support structure for the system, and

(4) The other elements of the operational support infrastructure
within which the system must operate.



b. Total system performance and cost of ownership considerations
shall be addressed in the constraints imposed by the requirements
generation and planning, programming, and budgeting systems; as
part of cost, schedule, and performance trade-offs and the
systems engineering process; and by baseline parameters, source
selection factors, and test and evaluaticn objectives.

Acquisition Program Content and Tailoring. A primary goal in
developing an acquisition strategy shall be to minimize the time it
takes to satisfy an identified need consistent with common sense,
sound business practice, and the provisions of this Instruction and
DoD Directive 5000.1, "Defense Acquisition" (reference (a)).

a. The number of phases and decision points must be tallored to meet
the specific needs of individual programs.

b. There are core activities that must be accomplished for every
acquisition program, inecluding highly sensitive classified
programs,

(1) These core activities establish and document the threat and
operational requirements, affordability, the acquisition
strategy and program baseline, cost and operational
effectiveness, production readiness and supportability, and
developmental and operational testing.

" (2) Tailoring shall focus on how these activities are conducted,
the formality of reviews and documentation, and the need for
other supporting activities.

e. Tailoring must be based on objective assessments of a program's
status, risks, and the adequacy of proposed risk management
plans.

d. Tailoring must give full consideration to statutorily imposed
requirements regarding the development of acquisition strategies
and other aspects of the program (e.g., live fire testing, low-
rate initial production limitations, etc.).

Facilitating Accountability and Effective Decisionmaking. Higher
level staffs have two related but distinct roles to play with regard
to the milestone review process. '

a. First, they must support the Program Manager of the program being
reviewed by providing advice and assistance on review and
documentation reguirements and the technical aspects of the
program. :

b. Second, they must provide an independent assessment to the
milestone decision authority of the program's readiness to
proceed and the adequacy of the approach being proposed.

c. The distinction between advice and assistance, independent
assessment, and milestone decision accountability must be

2-6
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understood and strictly enforced at each level of review.
Programmatic direction shall only be issued by the accountable
persons in the streamlined chain of authority established by DoD
Directive 5000.1, "Defense fcquisition" (reference (a)).

C. PROCEBURES

Milestone Review Documentation Concept. Milestone reviews require
rigorous assessments of a program's status and plans for the future.
The information needs of the milestone decisien authority and
supporting staffs at each level, however, must be satisfied without
creating an undue burden on the Program Manager. Accordingly, the
milestone review documentation concept established by this
Instruction, highlighted below and described in more detail in

Part 11, provides for:

a. Stand-alone supporting documentation requirements, and
b. Two standardized information displays, the Integrated Program

Summary and the Integrated Program Assessment.

MILESTONE DOCUMENTATION CONCEPT

STAND-ALONE DOCUMERTS -

* TEST & EVALUATION MASTER
PLAN * * STATUTQRILY IMPOSED REQUIREMENT

* PROGRAM COST ESTIMATE

INDEPENDENT COST ESTIMATE ~

= COST & OPERATIONAL
EFFECTIVENESS ANALYSIS

+ ACQUISITION PROGRAM INTEGRATED
BASEUNE * PROGRAM ASSESSMENT
« MANPOWER ESTIMATE REPORT®
o WAVERSREPORTS* 1. EXECUTION STATUS
T 2 THREAT HIGHLIGHTS-
I SHORTEALLS OF EXISTING
T SYSTEMS
INTEGRATED | 3. ALTERNATIVES ASSESSED &
PROGRAM SUMMARY H RESULTS
7 |4 MOST PROMISING ALTERNATIVE
2. TUREAT HicHIGHTE A RATONALE
ANNEXES " SHORTFALLS OF EX/£TING 5. ACQUISTTION STRATEGY
A PROGRAM STRUCTURE SYSTEMS 6. COSTDROI:FE:S L MAIOR
TRADE-
B PROGRAM LIFE-CYCLE COST 3. ALTERMATIVES ASSESSED &
BT R ErLE C RESULTS : 7. RSK ASSESSMENTS & PLANSTO
. OUCE RI
ACGUI STRATEGY & « | |5 MOSTPROMISING ALTERNATIVE
CD ntsl:l;:sn:?suumr EPORY L RATIONALE 8. AFFORDABILITY OF SELECTED
b ENVIROMMENTAL AMALYSIS * 5. ACQUISTION TEGY et
NTA & COST DRIVERS & MAJOR 9. RECOMMENDATIONS
£ AFFORDABILITY ASSESSMENT TRADE-DFFS
G COOPERATIVE OPPORTUNITIES 7. RISK ASSESSMENTS & PLANS TD
DOCUMENT * REDLUCE RISK

5. AFFORGABIUTY OF SELECTED

ALTERNATIVE

\9» RECOMMENDATIONS
b L
L

(1) The purposes of the stand-alone supporting documentation are
to comply with applicable statutorily imposed requirements,
such as the Test and Evaluation Master Plan and Independent
Cost Estimate, and to meet the information needs of the
milestone decision authority, supporting staff, and review
forums,

2-7



{2) The purpose of the Integrated Program Summary is to provide
a succinct integrated picture of the program's status for
use by the milestcne decision authority, supporting staff,
and review forums.

(3) The Integrated Program Assessment summarizes the results of
the independent assessments conducted by the supporting
staff and review forums. It is a major issue oriented
document and provides the basis for the milestone decision
review agenda.

Ma jor Trade-off Decisions and Solicitations. Solicitations
inherently involve determinations regarding cost-schedule-performance
trade-offs. This is particularly important in the case of

Milestone II, Development Approval, where significant decisions on
major trade-offs must be made prior to formal solicitation release.

The milestone decision authority must carefully weigh the proposed

ma jor trade-off content of formal solicitations as sunmarized in the
Acquisition Strategy Report. Formal solicitations may net be
released until the milestone decision authority has approved the
program Acquisition Strategy Report. The following approach,
illustrated on page 2-9, should be used for approving Acquisition
Strategy Reports.

a. At Milestone I, the milestone decision authority will approve the
Acquisition Strategy Report (Annex C to the Integrated Program
Summary) concurrent with approval of the Acquisition Decision
Memorandum. The formal solicitation for Phase I, Demonstration
and Validation, shall be released after the Milestone I review
and program new start approval.

b. For Milestone II, the Acquisition Strategy Report shall be
approved by the milestone decision authority prior to release of
the formal solicitation for Phase II, Engineering and
Manufacturing Development. This approval should ocecur as a
separate major event prior to the formal Milestone II review.
The approved Acquisition Strategy Report shall be included as
Annex C to the Integrated Program Summary which is submitted for
Milestone II.

¢. For Milestone III, approval of the Acquisition Strategy Report is
required prior to formal solicitation release for Phase III,
Production and Deployment ONLY if a revision to the ficquisition
Strategy Report approved prior to Milestone 1T is reguired. A
revision may involve a change in acquisition strategy for
Phase III or a major trade-off deecision.

d. This approach allows the milestone decision authority to
determine the major trade-offs and ensures that the solieitation
reflects these judgments.

e. On an exception basis, the milestone decision authority may
require a formal review meeting on the Acquisition Strategy

2-8
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Report prior to approval.

f. The milestone decision authority will review solicitations and
contracts before their release or execution for the Demonstration
and Validation Phase, the Engineering and Manufacturing
Development Phase, or the Production and Deployment Phase
(initial production contract only).

(1) No release of a solicitation, contraect award, or announcement
of the winner of a contract may be made until completion of
the. review.

(2) For acquisition category I C programs, the Under Secretary of
Defense for Acquisition will be notified 30 days in advance
of a planned solicitation issuance, announcement of selected
offeror, or contract award. Immediately after notificationm,
the Under Secretary will notify the appropriate Component
Acquisition Executive whether the Under Secretary intends to
review the solicitation or contract.

g. Contractors will not be required to commit to prices for a
substantial portion of the production requirement before the
start of system development, particularly when a competitive
situation exists, unless justified and approved in the
acquisition strategy.

I T T B - R R T R S ]

ACQUISITION STRATEGY REPORT APPROVAL
(Mystrative Example)

MILESTONE B
DEVELOPMENT
APPROYAL
COMPETING :
COMTRACTORS

PHASE |
|nsmusraa*r|m1 & w.mnoul

| 18 MONTHS —— | | ucmecing 4 NANOPACTURMG DEV |

PHAGE |
— Inmumnmoﬁ e..vnm.moul N\,

] | | e
H AA

N € MONTHS (MIN)]| ¢ MILESTONE Il
o =? i REVIEW

§manca

FORMAL
AFPROVAL
ACQUISITION
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FOR PHASE Il

SOLICITATION — S ———— -
‘_-""---_. COST-PERFORMANCE TRADE-OFFS MADE BY DECISION &
AUTHORITY ARE REFLECTED IN THIS DOCUMEWT %

3. Tailoring of Acquisition Procedures and Documentation. The policies
and procedures described in this Instruction shall apply directly to
acquisition category I programs and will be tailored as defined in
subsection B.5., above, for acquisition category II, III, and IV
programs subject to the approval of the milestone decision authority.

#First Ameadment (Ch 1, 2/26/93) 2-9
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a. Documentation requirements for all acquisition categories are as
specified in Part 11 of this Instruction.

b. Documentation and report formats are contained in DoD 5000.2-M,
"Defense Acquisition Management Documentation and Reports™
(reference (b)) and must be used for acquisition category I
programs and for acquisition category II, III, and IV pPrograms as
required by statute. These formats will be used as guidance for
acquisition category II, III, and IV nonstatutory documentation
requirements.

¢. DoD Component Acquisition Executives will establish uniform
implementing guidelines and procedures for their respective
organizations that define the decision reviews and the
nonstatutory reporting and documentation format requirements for
acquisition category II, III, and IV programs and that permit
tailoring of program content, as defined in subsection B.5.,
above, by milestone decision authorities.

d. These guidelines and procedures must use the standard terminclogy
and titles that apply to acquisition category I programs (e.g.,
Mission Need Statement, system threat assessment, operational
requirements document, Acquisition Strategy Report, acquisition
program baseline, Integrated Program Summary, etc.).

4. Highly Sensitive Classified Programs. Highly sensitive classified

programs shall comply with the policies and procedures specified in
this Instruction for the acquisition category of programs with
equivalent dollar value, subject to tailoring as described in
paragraph C.3. above, .Specific deviations to these policies and
procedures requested under DoD 5200.1-R, "Information Security
Program Regulation," (reference (c)), or DoD Directive 0-5205.7,
"Special Access Program (SAP) Policy” (reference (d)}, must have the
concurrence of the milestone decision authority. For documentation
requirements:

a. The pilestone decision authority may waive the milestone
documentation requirements of Section 11-C, except those required
by statute for all programs or specifically for highly sensitive
classified programs. Unless so waived, documentation required to
be prepared (and in some cases submitted to Congress} by statutes
which exclude highly sensitive classified programs will be
prepared and submitted to the milestone decision authority for
internal DoD use,.

b. The only periodic reperts of Section 11-D required for highly
sensitive classified programs are program deviation reports and
those explicitly imposed by the milestone decision authority.

5. Review of the Legality of Weapons Under International Law. All
actions of the Department of Defense with respect to the acquisition
and procurement of weapons, and their intended use in armed conflict,
will be consistent with the obligations assumed by the U.S.
Government under all applicable treaties, with customary
international law, and, in particular, with the laws of war.

a. The Head of each DoD Component will insure that the Judge
Advocate General of the Component conducts a legal review of zll
weapons intended to meet a military requirement of the Component

N N A ¥ O N % N *
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to ensure that the intended use of the weapon in armed conflict
is consistent with the obligations assumed by the United States.

(1) The legal review will take place before the award of the
engineering and manufacturing development contract and before
the award of the initial production contract of that weapon.
The Judge Advocate may require further legal review of any
weapon as the Judge Advocate General determines to be
necessary. All Dol Components having data relevant to the
legal review will provide such data to the Judge Advocate
General concerned upon request.

(2) Each Judge Advocate General will maintain permanent files of
opinions issued by him in implementation of this Instruction.

b. The General Counsel of the Department of Defense will review any
opinion issued by a Judge Advocate General in implementation of
this Instruction if requested to do so by the Secretary of
Defense, Under Secretary of Defense for Acquisition, or any DobD
Component Head.

c. Paragraph C.5. replaces DoD Instruction 5500.15, "Review of
Legality of Weapons Under International Law" (reference (e)),
which has been canceled.

% % o N W N N Ok N F W 3k R NN R %O F N

D. RESPONSIBILITIES AND POINTS OF CONTACT

The matrix below identifies the offices to be contacted for additional
information on this Part. The full titles of these offices may be found
in Part 14 of this Instruétion.

Points of Contact
DoD Component
~ General Specific
0sDh Dir, AP&PI DepDir, ASM
Dept of Army ASA(RDA) SARD-RP
Dept of Navy ASN(RDA) Dep, APIA
Dept of Air Force ASAF(A) SAF/AQX
CJICS {(Joint Staff) DJ8 J8/SPED

#First Amendment (Ch 1, 2/26/93) 511
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PART 3

ACQUISITION PROCESS AND PROCEDURES

References: (a) DoD Directive 5000.1, "Defense Acquisition," February 23, 1991

(b} DoD T7290.3-M, "Foreign Military Sales Financial Management
Manual," September 1986, authcrized by DoD Instructicn 7290.3,
"Foreign Military Sales Financial Management," June 29, 1981

{c) DoD 5105.38-M, "Security Assistance Management Manual,"
October 1988, authorized by DoD Direective 5105.38, "Defense
Security Assistance Agency," August 10, 1978

{d) Title 42, United States Code, Sections 4321-4347, "National
Environmental Policy Act" Q435 l)

{e) Title 10, United States Code, Section 2365+ 1C9mpeti:iu£;. (S£1~e}“3
B .

programs'— MAGOR. p/0 Glens  Com pctat p/w#?w\?,
{f) Title 10, United States Code, SectloneiLas— "Major' program

competitive alternative sources“

{g) Title 10, United States Code, Sectlon»25021fﬁf5&ie&€5~f€ia%&¥¥}
Jx}4ia£ense_43uhrstriaétému%#L (See. oF )

{h) Title 10, United States Code, Section 2350a.{e), "Coocperative
opportunities document"

(i) Title 10, United States Code, Section 2400, "Low-rate initial
production of new systems"

(j) Title 10, United States Code, Section 2399, "Operatiocnal test
and evaluation of defense acquisition programsg"

(k) Title 10, United States Code, Section 2366, "Major systems and
munitions programs: survivability testing and lethality
testing required before full-scale production”

(1) Title 40, Code of Federal Regulations, Parts 1500-1508,
"National Environmental Policy Act Regulations"

{(m) Defense Federal Acquisition Regulation Supplement (DFARS),
Part 207, Subpart 207.1, "Acquisition Plans"

{n) Title 10, United States Code, Section 2435, "Enhanced program
Stablllty“

{0) Title 10, United States Code, Section 2434, "Independent cost
estlmates operational manpower requlrements"

PURPOSE

a, This Part highlights the key features and characteristics of the
acquisition process.

b. The acquisition process described establishes a basic framework for
managing acquisition category I, II, III, and IV programs and highly
sensitive classified programs.

(1) Objectives, decision criteria, minimum required accomplishments,

and the information to be reflected in acquisition decision
memoranda are hignlighted in chart form.
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(2) The content of these charts, coupled with the specific policies and
" procedures contained In Parts U through 13 of this Instruection,
provide a uniform basis for implementing the policies established
in DoD Directive 5000.1, "Defense Acquisition" {reference {(a}} and
Part 2 of this Instruction.

Unique requirements applicable to managing acquisition category I and
other acquisition category programs are highlighted.

When foreign military sales requirements are imposed on an acquisition
program, DoD 7290.3-M, "Foreign Military Sales Financial Management
Manual"™ and DoD 5015.38-M, "Security Assistance Management Manual™
{references (b} and {e¢)) should be consulted.

DETERMINATION OF MISSION NEED

A1l acquisition programs are based on identified mission needs. These needs
are generated as a direct result of continuing assessments of ecurrent and
projected capabilities in the context of changing military threats and
national defense poliey.

a.

Identifying Mission Needs. A mission need may be to establish a new
operational capability or to improve an existing capability {see

Section 4-B). It may also reflect a desire to expleit an opportunity
that will result in significantly reduced ownership costs or improve the
effectiveness of existing materiel.

(1) Mission needs may be identified by the Urmifited—eand-Speeified-
y ts, the Office

-Defense-or-theJeint-Staff.
(2) Mission needs must first be evaluated to determine if they can be
satisfied by nonmateriel solutions. Nonmateriel solutions include

changes in doctrine, operational cencepts, tacties, training, or
organization.

(3) When a need cannot be met by such changes, a broad statement of
mission need -~ expressed in terms of an operational capability not
a system-specific sclution -- is identified in a Mission Need
Statement, The mission need should be prioritized relative to
other documented needs.

(4) The Mission Need Statement also identifies the threat to be
countered and the projected threat environment.

Mission Need Statements and Acquisition Categories. The originator of a
Mission Need Statement determines if the identified need could
potentially result in the initiation of either a new acquisition
category I program or an acquisition category II, TITI, or IV program,
This determination is highly subjective. In general, an identified need
should he considered as acquisition category I when:

{1} It could potentially result in a capability that may require the
use of new, leading edge technologies and an extensive development
effort,

3-2



(2)

(3)

Feb 23, 91
5000.2 (PART 3)

It could potentially result in the initiation of a major
performance envelope upgrade. to an existing system that is fielded
in signifieant quantities, or

There is doubt regarding the appropriate category.

Processing Mission Need Statements for fAcquisition Category 11, III, and

I¥ Programs. Statements that could potentially result in the initiation
of new acquisition category II, III, or IV programs are sent to the
appropriate DoD Components for action.

(1)

(2)

These Statements are "validated" by the DoD Component. "Validated"
in this context means a designated operational authority has
reviewed the identified need and confirmed that it can not be
satisfied by a change in doctrine, operational concepts, tactics,
training, or organization (see Section 4-B},

Validated Statements are forwarded to the DoD Component Acquisition \~
Executive to determine whether to assign 2 milestone decision }
authority to conduct a Milestone 0, Concept Studies Approval, ép}/

rev1ew €up*e3,o£—%hese—S%a%emEn%3ﬂarEﬁahm}4¥§n;4u}4akywkuxu;

Processing Mission Need Statements for Acquisition Category I Programs

Statements that could potentially result in the initiation of new
acquisition ecategory I programs are forwarded to the Joint Requirements
(Oversight Council (see Section 13-D).

(1}

(2)

(3)

The Council reviews each Statement and confirms that the mission
need can not be satisfied by a nonmateriel solution.

When a nonmateriel sclution i1s not considered to be feasible, the

Council determines the validity of the identified need, a *§§;gn9#a—‘(;SE4,¢ﬂ {)
Joint _prieptty-as-apprepriatey and forwards the Mission Need ﬁx
Statement to the Under Secretary of Defense for Acquisition as

either approved or disapproved.

For approved Mission Need Statements or as deemed appropriate by
the Under Secretary of Defense for Acquisition, a subordinate
committee of the Defense Acquisition Board reviews the Statement
prior to the Board convening for a Milestone 0, Concept Studies
Approval, review. The purpose of the committee review is to
identify:

(a} Materiel alternatives that could potentially satisfy the
identified need, and

(b} Recommended study efforts for consideration by the Board and
decision by the Under Secretary of Defense {or Acquisition at
the Milestone-8-degision review.



(4) This overall process, as provided for in DoD Directive 5000.1,
"Defense fcquisition" (reference (a})}, is depicted below for an
approved Mission Need 3tatement.

MISSION NEED STATEMENT FLOW

{MAJOR DEFENSE ACQUISITION PROGRAMS)

UMIFIED &
SEECIFIED :
COMMANDS [MILESTONE 0 - CONCEPT STUDIES APPROVAL |
MIUTARY MISSION REQLJII%‘S\IENTS seu'ilgra% —_— AN
i - — —_— OF DECISION
DEPARTMENTS st ';LEED - OVERSIGHT DEFENSE MEMGRANDUM
ATEME COUNCIL {(ACQUISTTION)
/ » VALIDATE NEED : + DECISION ] * ALTERNATIVES
®  ASSIGN PRICRITY r * LEAD(S!
OTHERS s FUNDING
DETENsE « EXIT CRITERIA
ACQUISITION
S0ARD

*  ASSESSMMENT
= RECOMMENDED
CONCEPT STUDIES

ACQUISITION PROCESS &ND PROCEDURES

The key features and characteristies of the acquisition process are
highlighted in the following paragraphs. Each milestone decision point and
acquisition phase is described separately. The process, ililustrated below,
begins with Milestone 0, Concept Studies Approval.

ACQUISITION MILESTONES & PHASES

o ————— e e -

i i PHASE O PHASE 1 PHASE Il |PrASE 1 S FHASE IV

! DETERMINATION OF |

! MISSIONNEED | CONCEPT DEMONSTRATION ENGINEERING & PROGUCTION OPERATIONS
: | exroranone & MANUFACTURING & \:'\ s
1 ! DEFINITION VAUDATION DEVELOPMENT DEPLOYMENT SUPPORT

MILESTONE O MILESTONE 1 MILESTONE U MILESTONE Il

DEVELOPMENT
APPROVAL

a. Milestone 0, Concept Studies Approval. Milestone 0 marks the initial
formal interface between the requirements generation and the acquisition
management systems.

CONCEPT CONCEPT MAIOR
STUDHES DEMONSTRATION PRODUCTION MODIFICATION
APPROVAL APPROVAL APPROVAL APPROVAL

ASREQUIRED

(1) The milestone decision authority decides what action should be
taken on the Mission Need Statement at this decision point.



{2)

(3)

(4)

(5)
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For those Mission Need Statements receiving favorable
consideration, the milestone decision authority autherizes studies
of a minimum set of materiel alternative ceoncepts.

4 decision to proceed at this point does not establish a new
acquisition program. Instead, it merely reflects approval to
proceed with studies of alternative concepts that could satisfy the
identified mission need.

The studies may be dene by in-house or contract efforts, or by a
combination of both.

The basic objectives, decision criteria, and contents of the

acquisition decision memorandum for Milestone O are highlighted in
the chart on page 3-6.
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MILESTONE 0 - CONCEPT STUDIES APPROVAL

OBJECTIVES

The objectives of Milestone 0 are to:

® Determineg if a documented mission need warrants the initiation of study efforts of alternative
cancepts and

® [dentify the minimum set of alternative concepts to be studied to satisfy the need.

DECISION CRITERIA

Studies of alternative concepts and entry into Phase 0 may not be approved unless the milestone
decision authority determines that the mission need: .

® |s hased on a validated projected threat {see Section 4-A),
¢ Cannot be satisfied by a nonmateriel solution, and

* Issufficiently important to warrant the funding of study efforts to explore and define alternative
concepts to satisfying the need.

ACQUISITION DECISION MEMORANDUM

The Acquisition Decision Memorandum for this decision ﬁaint should:

® Define the mihimum set of alternative concepts to be examined,

¢ |dentify the lead organization or organizations for the study efforts,

¢ Establish any exit criteria information or analyses that must be presented at Milestone |, and

¢ dentify the dollar amount and source of funding for the study efforts to be conducted.

3-b
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Phase 0, Concept Exploration and Definition. Competitive, parallel,

short term studies by the Government and/or industry will normally be
used during this phase. The focus is on defining and evaluating the
feasibility of alternative concepts and providing the basis for
assessing the relative merits of the concepts at the Milestone I,
Concept Demonstration Approval, decision point.

(n

(2)

(3)

(4}
(5)

(6)

Early life cycle cost estimates (see Section 10-A) of the competing
alternatives will be analyzed during the phase relative to the
value of the expected increase in operational capability fer each
alternative,

(a) This analysis, generally referred to as a cost and operational
effectiveness analysis (see Section #-E}, will facilitate
comparisons of the alternative concepts.

{b) Trade-offs will be made among cost, schedule, and performance
as a result of this analysis. To assist alternative concepts
generation, conceptual design and design trade-off studies may
be performed.

The most promising system concept(s) will be defined in terms of
initial objectives for cost, schedule, and performance {see
Section 11-4) and overall acquisition strategy (see Section 5-4).

(a) Critical system characteristics and operational constraints
{e.g., survivability, transportability, interoperability and
security), projected surge and mobilizatien objectives, and
infrastructure support requirements will be defined
interactively with users or their representatives (see
Sections 4-B/C, 5-E, and 7-A/B/C).

{b) Establishing detailed performance requirements and mandatory
delivery dates must be avoided at this time. Premature
detailed requirements are counter to evolutionary requirements
definition and inhibit cost, schedule, and performance trade-
offs,

The acquisition strategy should provide for the validation of the
technologies and processes required to achieve eritical
characteristies and meet operational constraints (see Sections U-
B/C}. It should also address the need and rationale for
concurrency and for prototyping considering the results of
technology development and demonstration {see Sections 5-4/C/D}.

Plans for the next phase must address risk areas (see Section 5-B}.

The basic objectives and minimum required accomplishments for
Phase 0 are highlighted on page 3-8.

Unique requirements that must be accommodated by programs in

acquisition category I and other acquisition categories are
highlighted on page 3-9.
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PHASE 0 - CONCEPT EXPLORATION & DEFINITION

OBJECTIVES

The objectives of Phase 0 are to:
® Explore various materiel alternatives to satisfying the documented mission need,
& Define the most promising system concept(s), '

e Develop supporting analyses and information to include identifying high risk areas and risk
management approaches to support the Milestone | decision, and

e Develop a proposed acquisition strategy and initial program objectives for cost, schedule, and
performance for the most promising system concept(s).

MINIMUM REQUIRED ACCOMPLISHMENTS

The following are minimum required accomplishments for this phase:
® Avalidated system threat assessment (see Section 4-A),

® Assessments of the major pros and cons of each alternative given the projected threat (see
Section 4-E),

® A proposed acquisition strategy {see Section 5-A) for the most promising alternative(s) that addresses:
se Key system characteristics and operational constraints (see Sections 4-B and 4-C),
oe Cost, schedule, and performance trade-off opportunities,
e¢ Proposed objectives for cost, schedule, and performance (see Section 11-A), and
#¢ The risks associated with the concept(s) and risk management approach (see Sections 5-A and 5-8},
. Identification of potential environmental consequences (42 U.S.C. 4321-4347 {reference (d)}}, and

. Prcl)p:_josed program-specific exit criteria that must be accomplished during Phase I, Demonstration and
Validation.
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PHASE 0 - CONCEPT EXPLORATION & DEFINITION

ACQUISITION CATEGORY | PROGRAMS

® Acquisition Strategies. The following statutorily imposed requirements apply during Phase 0:

se Competitive Prototyping. Acquisition strategies must include prou}sions for competitive-_

prototyping unless the milestone decision authority WW
Té‘ notification-ta-Cangress that competitive prototyping is not practicable, {10 U.S.€. 2365

@aﬁ@"{reference {e))

*¢ Competitive Alternative Development and Production. Acquisition strategies must be prepared
by the Secretary of Defense (as delegated) and must allow the option for competitive
alternative sources for the system and each major subsystem under the program throughout the
period from the beginning of full scale (engingering and manufacturing) development through
the end of procurement. ?10 U.S.C2438 {reference {f)))

G .
¢ Defense industrial Base. The capabilitbi%(t%f the defense industrial base to develop, produce,
maintain, and support the program must be analyzed. (10 U.S.C.%&O‘Zéreference {a))

ZAf
® Cooperative Opportunities. A Cooperative Oppartunities Documen‘fevaluating the potential for
cooperative research, development and production must be prepared in support of Mitestone | and
updated as necessary at subsequent milestones. {10 U.5.C. 2350a.(e} {reference {(h))}

® Design to Average Unit Procurement Cost Objective. A design to average unit procurement cost
objective must be developed Tor approval at Milestane [. {DoD Directive 5000.1 (reference {a)})

# Low-Rate Initial Production. The acquisition strategy must provide for the milestone decision
authority to determine the quantities to be procured for low-rate initial production at the
Milestone il decision paint, cE‘.O U.s.C. 2400 @) (reference (i)

#8 Low-Rate Initial Production of Weapon Systems. Low-rate initial production quantities for new
weapons systems (excluding ships and satellites, discussed below) shall be limited to those
quantities required to: (10 U.5.C. 2400 (b} (reference (i)))

-- Provide production configured or representative articles for operational test pursuant to
10 U.5.C. 2399 {reference {}}), :

— Establish an initial preduction base for the system, and

-- Permit an orderly increase in the preduction rate for the system sufficient to lead to full rate
production upon the successful completion of eperational testing.

®¢ Low-Rate Initial Production of Naval Vessel and Satellite Programs. Low-rate initial production
tor these programs is defined as the production of items at the minimum quantity and rate that
preserves the mobilization production base for that system and is feasible, as determined
pursuant to the policy and procedures of paragraph 3.e {5}, page 3-16. A report, defined in DoD
3000.2-M, Part 9, must be submitted to Cangress. (10 U.5.C. 2400 (¢} {reference (i}})

UNIQUE REQUIREMENTS FOR CERTAIN ACAT, I, AND OTHER PROGRAMS

¢ ox thoy 1, & FER GA.

® Live Fire Testihg. The'acquisition strategy must include provisions for conducting live fire testing on
covered major systems, major munitions Erograms and missile programs (and covered product
improvemant programs thereto) unless the Secretary of Defense (or as delegated to the Under
secretary of Defense (Acquisition) or Director, Defense Research & Engineering) previously waived
live fire testing prior to the start of full scale (engineering and manufacturing} development and
certified to Congress that such testing would be unreasonably expensive and impractical.
(10 U.5.C. 2366 (reference {k)))




Milestone 1, Concept Demonstration Approval. Milestone decision
authorities must assess the affordability (see Section 4-D) of a
proposed new acquisition program at Milestone I, Thus, this decision
point marks the first direct interaction between the planning,
programming, and budgeting and acquisition management systems.

(1) The primary documents produced during the planning phase of the
planning, programming, and budgeting system form the basis for such
assessments. These documents are the Defense Planning Guidance,
the long range modernization and investment plans, and internal
planning documents generated by the DoD Components.

(2) A favorable decision at Milestone I establishes a new acquisition
program and a Concept Baseline (see Section 11-4) and authorizes
entry into Phase I, Demonstration and Validation, or-Bpel4aunan¥.CDﬂFEf¥@%'C$%jﬁ9J
Design in the case of ships. The Program Management Office will be
established and the Program Manager assigned within 6 months of a
favorable decision.

(3) A design to average uait procurement cost objective is established
at this milestone and refined and updated at subsequent milestcnes
for an acquisition category I program. Similar objectives for
acquisition category II, III, and IV and highly sensitive
classified programs may be established at this point (see
Section 6-J).

{4) The Under Secretary of Defense for Acquisition and the Vice
Chairman, Joint Chiefs of Staff, establish annual Milestone
review windows for acquisition category I programs.

(a) The purpose of these review windows is to facilitate
affordability assessments and permit more effective
‘interaction between the planning, programming, and budgeting
and acquisition management systems.

{b) The results of the reviews are highlighted in a Major New
Start issues paper prepared by the Under Secretary of Defense
for Aecquisition. Following a discussion of the issue paper in
the Defense Planning and Resources Board forum, the Deputy
Secretary of Defense will decide those programs that will be
pursued and will establish affordability constraints for each
approved program.

(¢) The acquisition decision memorandum issued by the Under
Secretary of Defense for Acquisition reflects the decisions
made and direction provided by the Deputy Secretary. It also
contains additional acquisition direction such as program-

-gpecific exit criteria.

(5} The basic objectives, decision criteria, and acquisition deecision
memorandum contents for Milestone I are highlighted on page 3-11

{6) Unique requirements that must be accommodated by programs in
acquisition category I and other acquisition categories are
highlighted on page 3-12.
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MILESTONE | - CONCEPT DEMONSTRATION APPROVAL

OBJECTIVES

The objectives of Milestone [ are to:
® Determine if the results of Phase 0 warrant establishing a new acquisition program and

® Establish a Concept Baseline containing initial program cost, schedule, and performance objectives
for an approved new program {see Section 11-A). .

DECISION CRITERIA

A new program may not be established unless the milestone decision authority confirms that:

® The system threat assessment and the performance objectives and thresholds have been validated
(see Sections 4-A and 11-B),

¢ The study efforts conducted support the need for a new program,

® The potential environmental consequences of the most promising alternative have been analyzed
and appropriate mitigation measures have been identified (42 US.C. 4321-4347 and 40 C.F.R."1500-
1508 {references {d} and {1})),

® Projected life-cycle costs and annual funding requirements are affardable in the context of long-
range investment plans or similar plans {see Sactions 4-D and 10-A), and

¢ Adequate resources (people and funds) to supportthe program are, or can be, pragrammed.
NOTE: '(I'h};e order of preference for new programs is prescribed in DoD Directive 5000.1 (reference
a)) as:
® Useor modification of an existing U.S. military system,

® Use or modification of an existing commercially developed or Allied system that fosters a
nondevelopmental acquisition strategy,

® A cooperative research and development program with one or more Allied nations,
# Anew joint Service development program,

® A new Service-unique development program.

ACQUISITION DECISION MEMORANDUM

The Acquisition Decision Memorandum for this decision point should:

* Approve the initiation of a new program and entry into Phase |, Derﬁonstration and Validation,
* Approve the pro;;osed or modified acquisition strategy and Concept Baseline,

¢ Establish program-specific exit criteria that must be accomplished during Phase |, and

® Identify affordability constraints derived from the planning, programming, and budgeting system.




EMILEST%NE | - CONCEPT DEMONSTRATION APPROVAL

ACQUISITION CATEGORY | PROGRAMS

il

® Acquisition Strategies. Milestone decision autherities must assess compliance with the following
statutorily imposed requirements at the Milestane | review: .

)00 Competitive Prototyping, Acquisition strategies must inctude provisions far competitive

y y prototyping unless the milestone decision authority approves a waiverand-submitsawritien
[ .Tnetrfrféffcﬁfc'eong.tese‘that competitive prototyping is not practicable. (10 4.5.C. 2365
¢ (reference (e})) .
LA

e Competitive Alternative Development and Production. Acquisition strategies must be orepared
by the Secretary of Defense (as delegated) and must allow the option for competitive
aiternative sources for the system and each major subsystem under the program throughout the
period from the beginning of full scale (engineering and manufacturing) development through
the end of procurement. {10 U.5.C.2438 reference {f))) ( S ngl )

ad
e Defense industrial Base. The capabilities of the defense industrial base to develop, ;}roduce,
maintain, and suppert the program must be analyzed. (10 U.S.Cﬁigeference [{s}})]
e Cooperative Opportunities. A Cooperative Opportunities Document must be prepared and
assessed by the milestone decision authority at Milestone |. As necessary, it must be updated and
reviewed 3t subsequent milestanes. (10 U.5.C. 2350a.(¢) (reference (h)){

® Design to Average Unit Procurement Cost Objective. An initial design to average unit procurement
cost objective must be established. (DoD Directive 5000.1 {reference (a})
® Low-Rate Initial Production. Acquisition strategies must provide for the milestone decision

authority to determine the quantities to be procured for low-rate initial production at the
Milestone Il decision peint. {10 U.5.C. 2400 {;) {reference (i)}

#® Low-Rate Initial Production of Weapon Systems. Low-rate initial production quantities for
weapon systems (excluding ships and satellites, discussed below) shall be limited to those
quantities required to: (10 U.5.C. 2400 {b) (reference ()

-- Provide production corfigured or representative articles for operational test pursuant to
10 U.5.C. 2399 (reference {j)).

-- Establish an initial production hase for the system, and

- Permit an orderly increase in the production rate for the system sufficient to lead to full rate
production upon successful the completion of operational testing.

o¢ |ow-Rate Initial Production of Naval Vessel and Satellite Pro?rams. Low-rate initial preduction
or these pregrams is defined as the production of items at the minimum quantity and rate that
preserves the mobilization base for that system and is feasible, as determined by the policy and

procedures of paragraph 3.e. A report, defined in DoD 5000.2-M, Part 9, must be submitted to
Congress. (10 U.5.C. 2400 (¢) (reference (i}))

"

—

™

X UNIQUE REQUIREMENTS FOR CERTAIN ACAT |, 1I, AND OTHER PROGI;KMS
Aot

P

i (_G/l f-*

Live Fire Testing. The acquisition strategy must include provisions for conducting live fire testing on
goverea major systems, major munitions Erograms and missile programs (and covered product
improvement programs thereto} uniess the Secretary of Defense (or as delegated to the Under
Secretary of Defense (Acquisition) or Director, Defense Research & Engineering) previously waived
live fire testing prior to the start of full scale (engineering and manufacturing) development and
certified to Congress that such testing would be unreasonably expensive and impractical.

{10 U.5.C. 2366 (reference {(k)})
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d. Phase I, Demonstration and Validation. When warranted, multiple design
approaches and parallel technologies are pursued within the system
concept(s) during this phase.

(1) Supportability and manufacturing process design considerations must
be integrated into the system design effort early. This is
essential to preelude costly redesign efforts downstream in the
process {see Sections 6-C/E/H/0 and T-4/B/C).

{2) Prototyping, testing, and early operational assessment of critical
systems, subsystems, and components will be emphasized (see
Section 5-D). This is essential to:

(a)  Identifying and reducing risk, and

(b) Assessing if the most promising design approach(es) will
operate in the intended operational environment including both
people and conditions.

(3) Cost drivers and alternatives are identified and analyzed.
Further, the costs of the design approach(es) must also be analyzed
as a function of risk and the expected increase in operational
capability.

{a) This analysis, generally referred to as a cost and operational
effectiveness analysis (see Section 4-E), must provide
comparisons of the alternative design approaches.

(b) Cost, schedule, and performance trade-offs will be made as a
result of this anzlysis. :

(¢) The affordability and design to cost constraints established
‘at Milestone I will be used in evaluating the results of the
analysis.

{4) Consistent with evolutionary requirements definition, the program
manager Works with the user or user's representative to:

, and (§;£ﬂ~ Cbhdtyhﬁﬁfl;/>

{¢) Develop proposed cost-schedule-performance trade-offs for
decision at Milestone II.

(a) Establish proposed performance objectives,

{b) Identify

(5) The basic objectives and minimum required accomplishments of
Phase I are highlighted on page 3-14.

{6) Unique reguirements that must be accommodated by programs in
acquisition category I and other acquisition categories are
highlighted on page 3-15.



PHASE | - DEMONSTRATION & VALIDATION

OBJECTIVES

The abjectives of Phase | are to: .
# Better define the critical design characteristics and expected capabilities of the system concept(s),

# Damonstrate that the technologies critical to the most promising concept(s) can be incorporated into
systemn design(s) with confidence,

® Prove tgat the processes critical to the most promising system concept(s) are understood and
attainable, .

® Develop the analyses/information needed to support a Milestone Il decision, and

¢ Establish a proposed Development Baseline containing refined program cost, schedule, and
perfermance objectives for the most promising design approach (see Sections 4-B and 11-A).

MINIMUM REQUIRED ACCOMPLISHMENTS

The following are minimum required accomplishments for this phase:
® Avalidated system threat assessment (see Section 4-4),
# ldentification of major cost, schedule, and performance trade-off opportunities,

. ? Developms)ent Baseline which includes proposed cost, schedule, and performance objectives (see
ection 11-A), .

¢ Developmental test results that indicate the degree to which new or emerging technologies pose a
risk ta the program,

s Arefined acquisition strategy (see Section 5-A) that identifies:
e# High risk areas and the risk management approach for these areas (see Section 5-8) and
o8 Low-rate injtial production quantities, if appropriate,

# An assessment of the defense industrial base capability to support the program {DFARS, Part 207,
Subpart 207.1 (reference {m))},

& |dentification of potential environmental consequences and identification of appropriate mitigation
measures (42 U.5.C. 4321-4347 and 40 C.F.R. 1500-1508 (references {d} and (1)}),

® An updated assessment that shows projected life-cycle costs and annual funding requirements are
affordable in the context of long-range investment pians or similar plans (see Sections 4-D and 10-A),

® Programming of adequate resources to support the proposed program, and

# Proposed program-specific exit criteria that must be accomplished during Phase Ii, Engineering and
Manufacturing Development.
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PHASE 1 - DEMONSTRATION & VALIDATION

ACQUISITION CATEGORY | PROGRAMS

® Acquisition Strategies. The following statutorily imposed requirements apply during Phase 1:

;pgp" Competitive Prototyping. There must be competitive prototyping unless the milestone decision
P11~ authority appraves a waiverand submits a writien-notiicationste Congress that competitive
d‘ﬂ prototyping is no{-practicable. (10 U.S.gyﬁﬁggfeference (e

e Competitive Alternative Development and Production. Acquisition strategies must be prepared
by the Secretary of Defense {as delegated) and must aliow the option for competitive
alternative sources for the system and each major subsystem under the pragram throughout the
period frofm the beginning of full scate (epg]icntaeringﬁa)ﬁd manufacturing) development through
the end of procurement. {10 U.5.C. 2438 (reference e

3 (See eig L)
¢ Defense Industrial Base. The capabilities of the defense industrial base to develop, produce,
maintain, and support the program must be analyzed. (10 U.5.C_2582<{reference (g)}) )
3 Lie (Gat. UL%"L
® Cooperative Opportunities. As necessary, the Cooperative Opportunifies Document prepared at
Milestone I must be updated and reviewed at Milestone Il. (10 U.S.C. 2350a.(e) {reference {h)}))

® Design to Averaqe Unit Procurement Cost Objective. The design to average unit procurement cost
objective must be refined for approval at Milestone 1I. {DoD Directive 5000.1 {reference (a)))

® Low-Rate Initial Production. The acquisition strategy must provide for the milestone decision
authoerity to determine the quantities to be procured for low-rate initia! production at the
Milestone Il decision point. (10 U.5.C. 2400 (a) {reference (i)})

#e Low-Rate Initial Production of Weapon Systems. Low-rate initial production quantities for new
weapon systems (excluding ships and satellites, discussed below) shall be limited to those
quantities required to: (10 U.5.C. 2400 (b} (reference (i))}

Provide production configured or representative articles for operational test pursuant to
10 U.S.C. 2399 {reference (}}),

-- Establish an initial production base for the system, and

-- Permit an orderly increase in the production rate for the system sufficient to lead to full rate
production upon the successful campietian of operational testing.

ss ow-Rate Initial Production of Naval Vessel and 5atellite Programs. Low-rate initial production
for these programs is defined as the produciion of items at the minimum quantity and rate that
preserves the mobilization production base for that system; and is feasible, as determined
pursuant to the policy and procedures of paragraph 3.e.{5), page 3-16. A report, defined in DoD
5000.2-M, Part 9, must be submitted to Congrass. {10 U.5.C. 2400 (¢} {reference (i)}

UNIQUE REQUIREMENTS FOR CERTAIN ACAT |, Il AND OTHER PROGRAMS

NGy A -

# Live Fire Testing. The acquisition strategy must include provisions for conducting live fire testing on
covered major systems, major munitions programs and missile programs (and covered product
improvement programs thereto) unless the Secretary of Defense {or as delegated to the Under
Secretary of Defense (Acquisition) or Director, Defense Research & Engineering) previously waived
live fire testing prior to the start of full scale (engineering and manufacturing) development and
certified to Congress that such testing would be unreasonably expensive and impractical.

{10 U.5.C. 2366 (reference {k)))




Milestone II, Development Approval. Milestone decision authorities must

rigorously assess the affordability of the program and establish a
Development Baseline at this deeision milestone.

(1}

(2}

(3)

(4)

(5)

The Defense Planning Guidance, long-range modernization and
investment plans, and internally generated planning documents of
the DoD Components form the basis for making this assessment.

Program risks and risk management plans must also be rigorously
assessed. This is eritical because of the significant resource
commitment that is associated with this decision.

Establishing the Development Baseline {see Section 11-4) requires
effective interaction among the requirements generation,
acquisition management, and planning, programming, and budgeting
systems.

Development approval will typically involve a commitment to low-
rate initial produeticn. Low-rate initial production quantities
must be identified by the milestone decision authority for

gcquisition category I programs. Aor‘{(i CS,Q,L GJ’\‘E(‘I‘ -)

o~

The following policy and procedures apply to acquisition category I
low-rate initial production for naval vessel and military satellite
programs (Title 10, United States Code, Section 2400{c)):

(2) The determination of the low-rate initial production quantity
to be procured bhefore completion of initial operational test
and evaluation shall be made by the milestone deeision
authority at Milestone IT in consultation with the Director,
QOperational Test and Evaluation,

(b} The following shall be considered in making the quantity
- determination:

1 The fabrication complexity of the system,

2 The relatively small number to be procured and high unit
cost,

(7

The length of the production period . ;
Tndusteial (Se. G}k%l—-)

4 The need to preserve the mob%iizgtfcn*pveduc:ion-base for

the system, and

5 The acquisition strategy that is most advantageous to the
Government.

{c) For programs past Milestone II, but not past low-rate initial
production, the determination of low-rate initial production
quantity shall be made as soon as reasonably possible.

{d) Provisions shall be made to ensure that major systems and
equipment, integral to construction of naval vessels, will be

3-16



(6)

(7}

(8)
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produced and tested so that the ship weapon system is
introduced inte the fleet in 3 logical and consistent manner.

(e) The test program leading up to full operational test and
evaluation in ship and satellite programs should be structured
to generate the maximum level of confidence deemed practicable
in assessing the ultimate operational suitability and
effectiveness of the systems.

(f) The milestone decision authority shall submit to Congress the
report required by Title 10, United States Code, Section
2400(ec) and defined in DoD 5000.2-M, Part 9.

Low-rate initial production guantities for acquisition category II,
III, and IV programs should be determined using the requirements
for acquisition category I programs as guidelines.

The basic objectives, decision criteria, and contents of an
acquisition decision memorandum for Milestone II are highlighted on
page 3-18,

Unique requirements that must be accommodated by programs in
acquisition category I and other acquisition categories are shown
on page 3-19.



MILESTONE [l - DEVELOPMENT APPROVAL

OBJECTIVES

The ohiectives of Milestone Il are to:
e Determine if the results of Phase I, Demonstration and Validation, warrant continuation and

® Establish a Development Baseline containing refined program cost, schedule, and performance
objectives for a program approved for continuation {see Sections 4-B and 11-A).

DECISION CRITERIA

A program may not enter Phase i, Engineering and Manufacturing Development, unless the
milestone decision authority confirms that:

¢ The system threat assessment and the performance objectives and thresholds have been validated
{see Sections 4-A and 11-B),

¢ Prototyping and demonstration results to date provide reasonable assurance that the technologies
and processes critical to success are attainable {see Sections 5-C and 5-D),

¢ The potential environmental consequences of the program have been analyzed and appropriate
gi)tigac}ia}r)\}measures have been identified {42 U.5.C. 4321-4347 and 40 C.E.R. 1500-1508 {references
an .

® Projected Iifé-cycle costs and annual funding requirements are affordable in the context of iong-
range investment plans orsimilar plans (see Sections 4-D and 10-A), and

¢ Adequate resources (people and funds) to support the program have been, or are committed to be,
programmed.

ACQUISITION DECISION MEMORANDUM

The Acquisition Decision memoranduem for this decision point should:

® Approve entry into into Phase i, Engineering and Manufacturing Development,

® Approve the proposed or modified acquisition strategy and Development Baseline,

® Establish program-specific exit criteria that must be accomplished during Phase 11, and

¢ |dentify low-rate initial production quantities, if appropriate.
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MILESTONE Il - DEVELOPMENT APPROVAL

ACQUISITION CATEGORY t PROGRAMS

& Acquisition Strategies. Milestone decision authorities must assess compliance with the following
statutorily imposed requirements at the Milestone If review:;

se Competitive Alternative Development and Production. Acquisition strategies must be prepared
by the Secretary of Detense {as delegated) and must allow the option for competitive .
a?fcernati\re sources for the system and each major subsystem under the prc:igram throughout the
period from the beginnin? of full scale (engineering and manufacturing)
1

the end of procurement. {10 U.5.C 2438 (reference ()}

evelopment through

4 .
¢ Acquisition Program Baseline. A development baseline shall be established at Milestone Il.
{10 U.5.C. 2435 (reference (n}))

® Independent Cost Estimate. An independent cost estimate is required prior to approval to enter
the full scale engineering {engineering and manufacturing) development phase. {10 U.5.C. 2434
{reference (o}))

¢ Manpower Estimate Report. A manpower estimate report is required te be submitted to Congress
30 days prior to approval to enter the full scale engineering (engineering and manufacturing)
development phase. {10 U.5.C. 2434 {reference {0}))

# Defense Indudstria[ Basei’The capabilities of the defense industrial bas?tofdeveio;(:, ;J};oduce,
maintain, and support the program must be analyzed. (10 U.5.¢-2582 (reference

¢ Cooperative Opportunities. As necessary, the Cooperative Opportunities Document pregared at
?ﬂilfestone I{hm)ail)st be reviewed and updated at this and subsequent milestones. (10 U.5.C. 2350 a.(e)
reference

® Design to Average Unit Procurement Cost Objective. A refined design to average unit
procurement cost objective must be established. {DoD Directive 5000.1 (reference (a)))

® Low-Rate Initial Production. The milestone dedision authority must determine the quantities to be
procured for low-rate initial production at the Milestone Il decision point. All increases from the
quantities established at Milestone Il must be approved by the milestone decision authority.
{10 U.5.C. 2400 {a) (reference ()}

e# | ow-Rate Initial Production of Weapon Systems. Low-rate initial production quantities for new
weapon systems (excluding ships and satellites, discussed below) shall be limited to those
quantities required to: {10 U.5.C. 2400 {(b) (reference (i)}) :

-- Provide production configured or representative articles for operational test pursuant to
10 U.5.C. 2399 (reference {j)),

-- Establish an initial production base for the system, and

-~ Permit an orderly increase in the praduction rate for the systemn sufficient to lead to full rate
production upon the successful completion of operational testing.

e Low-Rate Initial Production of Naval Vessel and Satellite Programs. Low-rate initial production
tor these programs is defined as the production of items at the minimum quantity and rate that
preserves the mebilization production base for that system and is feasible, as determined
pursuant to the policy and procedures of paragraph 3.e.(5), page 3-16. A report, defined in DoD
5000.2-M, Part 9, must be submitted to Congress. {10 U.5.C. 2400 {c) (reference {i)})

UNIQUE REQUIREMENTS FOR CERTAIN ACAT I, Il AND OTHER PROGRAMS
ol

£ =N
C“;u, S

1 ® Live Fire Testing. The acquisition strategy must include provisions for conducting live fire testing on

covered major systems, major munitions programs and missife programs (and covered product

improvement programs thereto) unless tﬁe Secretary of Defense {or as delegated to the Under
Secretary of Defense (Acquisition) ar Director, Defense Research & Engineering) previously waived
live fire testing prior to the start of full scale {engineering and manufacturing} development and
certified to Congress that such testing would be unreasonably expensive and impractical,
(10 U.5.C. 2366 {reference (k)
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f. Phase II, Engineering and Manufacturing Development. Effective risk
management is especially critical during this phase.

(1) To assist in managing risk:

(a) Resources should only be committed during this phase
commensurate with the reduction and closure of risk.

{(b) Configuration control must be established for both design and
processes (see Section 9-4). : .

{(e¢) Development and test activities should:

=

focus on high risk areas,

NS

Address the operational environment, and

Fad

Be phased to support internal decisionmaking and the
Milestone III decision review (see Part 8).

(2) When possible, developmental testing should support and provide
data for operational assessment prior to the beginning of formal
initial operational test and evaluation by the operational test
activity.

(3) System-specific performance requirements will be developed for
contract specifications in coordination with the user or the user's
representative (see Sections U4-B and 11-A).

(4) Planning for Phase III, Preoduction and Deployment, will address
design stability, production, industrial base capacity,
configuration control, deployment, and support ineluding, as
appropriate, the transition from interim contract to in-house
support {see Sections 6-0, 7-A/B/C, and 9-4/B).

{5) Program budget execution status will be periodically reviewed by
both the planning, programming, and budgeting and acquisition
management systems during this phase.

(a) Changes to the program that result in an actual or projected
breach of an established program baseline parameter must be
identified.

(b) Such changes may require a formal notification to the
milestone decision authority (see Section 11-4)

(6} The objectives and minimum required accomplishments of Phase II are
highlighted on page 3-21.

(7) Unique requirements that must be accommodated by programs in

acquisition category I and other categories are highlighted on page
3-22,
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PHASE [l - ENGINEERING AND MANUFACTURING DEVELOPMENT

OBJECTIVES

The objectives of Phase ll are to:

® Translate the most promising design approach developed in Phase |, Demonstration and Validation,
into a stable, producible and cost effective system design,

* Validate the manufacturing or production process, and
& Demonstrate through testing that the system capabilities:
-- Meet contract specification requirements, and

-- Satisfy the mission need and meet minimum acceptable operational performance requirements
{see Section 4-B)

MINIMUM REQUIRED ACCOMPLISHMENTS

The following are minimum required accomplishments for this phase:
® A validated system threat assessment (see Section 4-A),
® Test results that provide a realistic portrait of performance under operational conditions,
* Low-rate initial production experience that:
»# ‘Verifies the adequacy of the manufacturing or production process,
o¢ Confirms the stability and producibility of the design, and
#® Provides a realistic estimate of production costs,
*A refined acquisition strategy and system cost estimate (see Sections 5-A and 10-A),

# A Production Baseline that includes refined program cost, schedule, and performance objectives
{see Sections 4-8 and 11-A),

® An assessment of the defense industrial base capability to support the program is required by the
Defense Federal Acquisition Regulation Supplement, Part 207, Subpart 207.1, reference (m),

® A system configuration baseline (see Section 9-A},

¢ |dentification of potential environmental consequences and development of appropriate
mitigation measures (42 U.5.C. 4321-4347 and 40 C.F.R. 1500-1508 {references (d) and (1})),

® An updated assessment that shows projected life-cycle costs and annual funding requirements are
affor)dabi;.- in the context of long-range investment plans or similar plans (see Sections 4-D and
10-A), an

* Programming of adequate resources ta support production, deployment, and support.
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PHASE Il - ENGINEERING AND MANUFACTURING DEVELOPMENT

ACQUISITION CATEGORY [ PROGRAMS

® Acquisition Strategies. The following statutorily imposed requirements apply during Phase Il:

ee Competitive Alternative Development and Production. Acquisition strategies must be prepared
by the Secretary of Defense {as delegated) and must allow the option for competitive
alternative sources for the system and each major subsystem under the program throughout the
period from the beginnin? of full scale (engineering and manufacturing) development through
1

the end of procurement. {10 U.S.C%ﬁt}fferer&e@b Gj‘g’i)

® Defanse Ii?dustria[ Base. Tt;)e capabiliﬂes{oahe defense indfustrial S:{:a)s)e; to produce, maintain, and
support the program must be analyzed. {10 U.5.C_.2582+reference (g
2440 ¢ Soa ui?, 1)
a

* Design to Average Unit Procurement Cost Objective. The design to average’unit procurement cost
ohjective must be updated Tor approval at Milestone lll. {DoD Directive 5000.1 (reference (a)})

® DOperational Test and Evaluation. Operational test and evaluation may not be conducted until the
Director of Operational Test and Evaluation, Office of the Secretary of Defense, approves in writing
the adequacy of the plans, including the projected level of funding, for the operational test and
evaluation to be conducted. (10 U.5.C. 2399£b) (reference (j)1)

® Low-Rate Initial Production. All increases from the low-rate initial production quantities
established at Milestone [ must be approved by the milestone decision authority. (10 U.5.C. 2400
(a} (reference (i)}

* Beyond Low-Rate Initial Production. The milestone decision autherity shall not approve
proceeding beyonad low-rate initial praduction until:

#s [nitial operational test and evaluation of the program is campleted and

s¢ The Director of Operational Test and Evaluation, Office of the Secretary of Defense, prepares
and submits a Beyond Low-Rate Initial Production Report to the Secretary of Defense, Under
Secretary of Defense {Acquisition), and Congressional defense committees and the
Congressional defense committees have received this report. (10 U.5.C. 2399(b) (reference ()}

ACQUISITION CATEGORY | AND Il PROGRAMS

® Bevond Low-Rate Initial Praduction. The milestone decision authority shall not approve
proceeding beyond low-rate initial production for a conventional weapons systermn that is designed
for use in combat untit;

®® |nitial operational test and evaluation of the program is completed. (10 U.5.C. 2399(a)
(reference (j))}

UNIQUE REQUIREMENTS FOR CERTAIN ACAT 1, it AND OTHER PROGRAMS

N Ay
S TRE
[{”® Live Fire Testing. The acquisition strategy must include provisions for conducting live fire testing on

H—"covered major systems, major munitiens programs and missile programs {and covered product
improvernent programs thereto) unless the Secretary of Defense {or as delegated to the Under
Secretary of Defense (Acguisition) or Director, Defense Research & Engineering) previeusly waived
live fire testing prior to the start of full scale {(engineering and manufacturing) development and
certified to Congress that such testing would be unreasonably expensive and impractical.

(10 U.5.C. 2366 {reference (k)))
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Milestone 111, Production (or Construction) Approval. A favorable

decision at this point represents a commitment to build, deploy, and
support the system. In the case of ships, it also represents the
commitment to construct follow ships.

(1)

(2)

(3

(&)

(5)

Milestone decision authorities must:
(a) Confirm the affordability of the proposed program,

(b} Determine that the materiel item is approved for service use
as part of the production approval process,

(c) Ensure that the design is stable and producible and that
production processes have been proofed, and

(d) Establish a realistic Production Baseline.
Particular attention must be placed on:

(a) Assessing developmental and operational test and evaluation
- results,

(b) Establishing the most economic production rate that can be
sustained, given affordability constraints,

{c) Identifying the criteria to be used to declare when
operational capability is attained,

(d) Ensuring that planning for deployment and support is complete
and adequate, (See Section T7) and

(e) Planning for a possible transition to surge or mobitizmation ‘

’_preductiomwerates. (ortdin ﬁkﬂua«xx 5RLPP9ﬂ:FCDQJ ggcon§h+&%kw\
Establishing the Production Baseline (see Section 11-4) requires <§§a& ijﬁ'J'J
effective interaction among all three major decision support
systems. This is particularly critical to establishing economic
production rates.

The basic objectives, deeision eriteria, and contents of an
acquisition decision memorandum for Milestone III are highlighted
on page 3-2U4.

Unigque requirements that must be accommodated by programs in

acquisition category I and other acquisition categories are
highlighted on page 3-25.
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MILESTONE H! - PROBUCTION APPROVAL

OBIJECTIVES

The objectives of Milestone 11l are to:

# Determine if the results of Phase H, Engineering and Manufacturing Development, warrant
continuation and

* Establish 2 Production Baseline containing refined program cost, schedule, and performance
objectives for a program approved for continuation (see Sections 4-8 and 11-A}.

DECISION CRITERIA

A program may not enter full rate production {or construction in the case of ships and satellites)
unless the milestone decision authority confirms that:

® The system threat assessment and the performance objectives and thresholds have been validated
{see Sections 4-A and 11-B},

& Test results and low-rate initial production provide reasonable assurance that the design is:
— Stable, operationally acceptable, iogistically supportable, and
-- Capable of being produced efficiently,

® The potential environmental consequences of the program have been analyzed and appropriate
mitigation measures have been developed {42 U.S.C. 4321-4347 and 40 C.F.R. 1500-1508
(references {d) and (1}}),

¢ Projected life-cycle costs and annual funding requirements are affordabie in the context of long-
range investment plans or similar plans (see Section 4-D and 10-A), and

* Adequate resources (people and funds) to suppert praduction, deployment, and support have been
programmed.

ACQUISITION DECISION MEMORANDUM

The Acquisition Decision Memorandum for this decision point should:
® Approve entry into Phase Il Production and Depioyment,
& Approve the proposed or modified acquisition strategy and Production Baseline, and

# Establish program-specific exit criteria that must be accomplished during Phase i, if appropriate.
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MILESTONE Il1 - PRODUCTION APPROVAL

ACQUISITION CATEGORY { PROGRAMS

* Acquisition Strategies. Milestone decision authorities must assess compliance with the following
statutorily imposed requirements at the Milestone il review:

+*¢ Competitive Alternative Production. Acquisition strategies must be prepared by the Secreta
of Detense (as delegated) and must allow the optian for competitive alternative sources for the
system and each major subsystem under the program throughout the period from the
beginning of full scale (engineering and manufacturing) deveiopment through the end of

procurement. (10 U.S.C.—%q&;&-{feference (2)!; wgi )

# Acquisition Program Baseline. A production baseline shall be established at Milestone 1ll. (10 U.S.C.
2435 (reference {n))}

¢ Independent Cost Estimate. An independent cost estimate is required prior to approval to enter
the production and deployment phase. {10 1.5.C, 2434 {reference {0)))

e Manpower Estimate Report. A manpower estimate report is required to be submitted to Congress
30 days prior to approval to enter the production and deployment phase, (10 U.5.C. 2434
(reference (o})) '

* Defense Irr:dustrial Base. Tfée capabiliﬂes(oftL[?e defénse in?ustria[ ?a;;ﬁ to produce, maintain, and
support the program must be analyzed. (10 U.S.C: reference
is 2 <g ﬂ,l‘f\.g —l— )

* Design to Average Unit Procurement Cost Objective. An updated design to average unit
procurement cost oojective must oe established. {DoD Directive 5000.1 {treference {a)})

® Beyond Low-Rate Initial Production. The milestone decision authority shall not approve
proceeding beyond low-rate initial production until:

. % [nitial operational test and evaluation of the program is completed and

#¢ The Director of Operational Test and Evaluation, Office of the Secretary of Defense, prepares
and submits a Beyond Low-Rate Initial Production Report to the Secretary of Defense, Under
Secretary of Defense (Acquisition), and Congressicnal defense committees and the
Congressional defense committees have received this report. (10 U.5.C. 2399(b) (reference (j}))

ACQUISITION CATEGORY { AND Il PROGRAMS

® Beyond Low-Rate Initial Production. The milestone decision authority shall not approve
proceeding beyond low-rate initial production for a conventional weapon system that is designed
for use in combat until:

*¢ Initial operational test and evaluation of the program is completed. {10 U.5.C. 2399{a)
(reference {j})}

}JNI\QL{E REQUIREMENTS FOR CERTAIN ACAT |, il AND OTHER PROGRAMS

L =
7 g RS .

Live Fire'Testing, The acquisition strategy must include provisions for conducting live fire testing on

covered major systems, major munitions programs and missile programs {(and cavered product
improvement programs thereto) unless tﬁe Secretary of Defense {or as delegated to the Under
Secretary of Defanse {Acquisition) or Director, Defense Research & Engineering) previously waived
live fire testing prior to the start of full scale {engineering and manufacturing} development and
certified to Congress that such testing would be unreasonably expensive anc?impractical.
{10 U.5.C. 2366 {reference (k}))

L
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Phase 111, Production and Deployment. System performance and quality

will be monitored by follow-on operational test and evaluation during
this phase.

(1)

(2)

(3)

(4)

Program budget execution status will be periodically reviewed by

‘both the planning, programming, and budgeting and acequisition

management systems.

The results of field experience to include operational readiness
rates will be continuously monitored, particularly during the early
stages of this phase. The objectives are to:

(a) Assess the ability of the system to perform as intended,
{b) Identify and incerporate into production lots minor
engineering change proposals to meet required capabilities,

and

(e) Identify the need for major upgrades or modifications that
require a Milestone IV, Major Modification Approval, review,

Support plans will be implemented to ensure support resources are
acquired and deployed with the system.

The basic objectives and minimum required accomplishments of
Phase III are highlighted on page 3-27.
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PHASE lll - PRODUCTION AND DEPLOYMENT

OBJECTIVES

The objectives of Phase Il are to:
¢ Establish a stable, efficient production and suppart base,
® Achieve an operational capability that satisfies the mission need, and

* Conduct follow-on operational and production verification testing to confirm and monitor
performance and quality and verify the correction of deficiencies.

MINIMUM REQUIRED ACCOMPLISHMENTS

The following are minimum required accomplishments for this phase:
® Updated configuration baseline(s) (see Section 9-A),

® Updated and validated system threat assessment(s},

® Refined costinformation, I

& Execution of operational and support plans to include transition from contractor te in-house
support, if appropriate, and

# |dentification of operationa! and/or support problems.
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committed.,
U\ f/

Milestone IV, Major Modification Approval {(As Required). The intent of
this milestone is to ensure that all reasonable alternatives are
thoroughly examined prior to committing to a major modification or
upgrade program fort§ system that is still being produced.

{1 A i mok p P O ran

crlterla of acqu131b10n category I or II or is d931gnated as such
by the milestone decision authority.

{2} . The need for a major modification oa-upgrade-program may be brought
about by one or more of the following factors:

{a) A change in threat or Defense Planning Guidance,

(b} A deficiency identified during follow-on operational testing
or operational training and support, or

{c) An opportunity to reduce the cost of ownership.

(3) Prior to committing to a major medification program the milestone
decision authority must carefully consider the availability of
other alternatives to address the deficiency. This ineludes the
option of entering Phase 0, Concept Exploration and Definition, to
evaluate fully these alternatives,

(4) If a major modification program is approved, the milestone decision
authority will determine which acquisition phase should be entered.
This decision will be based on the level of risk, the adequacy of
risk management planning, and the amount of resources to be

may also from a Milestone I decision preview. The
i fermine which acquisition phase to

q;% The basic objectives, decision criteria, and contents of an
acquisition decision memorandum for Milestone IV are highlighted on

} page 3-29.

3-28
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MILESTONE IV - MAJOR MODIFICATION APPROVAL

OBJECTIVES

The objectives of Milestone IV are to: .
modifreatong  (Sre G’L“J 1)
& Determine if majorapgradesto a system currently in production are warranted and, for a system
where such action is warranted,

® Establish an approved acquisition strategy and baseline (Concept, Development, or Preduction) for
the program {(see Sections 5-A and 11-A).

NOTE: This Milestone is scheduled as required during Phase lIl, Production and Deployment.

& When a system is no longer in production, a deficiency resulting from a change in threat,
defense policy, or technology must be defined in a new Mission Need Statement.
upgRAde s  (Sce ghgt) )
® The intent is that potential system medifications should compete with all other possible
alternatives during a new Phase 0, Cancept Exploration and Definition.

DECISION CRITERIA

( Ser chegl) B
A new major upgrade-ar modification program may not be established uniess the milestone decision
authority confirms that:

® The system threat assessment and the performance objectives and thresholds have been validated
{see Sections 4-A and 11-B),

® Field experience and results support the need for such a program,

® Reasonable assurance exists that the technologies and processes critical to success have been
identified and are attainable in the context of the acquisition strateqy and phase being proposed,

® The potential environmental consequences of the pragram have been analyzed and appropriate
mitigation measures have been identified {42 U.5.C. 4321-4347 and 40 C.F.R. 1500-1508
(references {(d) and ()

¢ Projected life-cycle costs and annual funding requirements are affordable in the context of long-
range investrnent plans or similar plans (see Section 4-D and 10-A), and

® Adequate resources {people and funds) to support the program have been, or are committed to be,
programmed.

ACQUISITION DECISION MEMORANDUM

The Acquisition Decision Memorandum for this decision paint should:
# Define the phase of the process the program is approved to enter,

* Approve the proposed or modified acquisition strategy and baseline {Concept, Development, or
Production} (see Section 11-A), and }

* Establish program-specific exit criteria that must be accomplished.
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Phase IV, Operations and Support. This phase overlaps with Phase III,
Production and Deployment. It begins after initial systems have been
fielded.

{1) The beginning of this phase is marked by either the declaration of
an operational capability or the transition of management
responsibility from the developer to the maintainer. t continues
until the system leaves the inventory.

(2) Quality and safety problems will be corrected as identified during
this phase.

(3) Fielded systems will be monitored to assess the effects of aging on
system capabilities. When appropriate, modifications will be
undertaken to extend service life. Care must be taken, however, to
minimize proliferation of system configurations.

(4) Post-fielding supportability/readiness reviews will be conducted,.
as appropriate, to identify and resolve operational and
supportability problems,

(5) The basic objectives and minimum required accomplishments of
Phase IV are highlighted below.

PHASE IV - OPERATIONS AND SUPPORT

OBJECTIVES

The cbjectives of Phase [V are to:

& Ensure the fielded system continues to provide the capabilities required to meet the identified
mission need and

s |dentify shortcomings cr deficiencies that must be corrected to improve performance.

MINIMUM REQUIRED ACCOMPLISHMENTS

The following are minimum required accomplishments for this phase:
¢ Updated configuration baseline(s) (see Section 9-A), '
» Attainment and mainterance of required performance characteristics and capabilities, and

& Conduct of service life extension programs, as appropriate.
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REVIEW, DOCUMENTATION, AND REPORTING REQUIREMENTS

a. Milestone review procedures associated with the acquisition process are
described in Section 11-C,

b. The milestone documentation requirements associated with the acquisition
process are discussed in Section 11-C.

¢. Periodic reporting requirements are discussed in Seetion 11-D.

RESPONSIBILITIES AND PQINTS OF CONTACT

The matrix below identifies the offices to be contacted for additicnal
information on this Part. The full titles of these offices may be found in
Part 14 of this Instruction.

Points of Contact
DoD Component
General Specific
05D Dir, AP&PI DepDir, ASM
Dept of Army ASA(RDA) SARD-RP
Dept of Navy ASN(RDA) Dep, APIA
$Dept of Air Force ASAF{A) SAF/AQX
C3CS (Joint Staff) bJ8d JB/SPED
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PART 4

REQUIREMENTS EVOLUTION AND
AFFORDABILITY

The underlying principles of evolving and updating objectives and constraints
and conducting early and continuous cost-schedule-performance trade-offs are
fundamental to the entire acquisition process. Trade-offs must keep the
user's requirements in mind and ensure the mission need is still being met.

The key policies and procedures to be used in translating operational needs
intc stable and affordable acquisition preograms are identified in this Part.
Use of these procedures will help ensure that programs approved to enter
engineering and manufacturing development, and potentially full rate
production, are well defined and carefully structured and represent a
judicious balance of cost, schedule, and performance, compatible with mission
needs and affordability constraints.

SECTION SUBJECT
A Inteliigence Support
B Evolutionary Requirements Definition
c Critical System Characteristics
D. Affordability
E Cost and Operational Effectiveness Analysis
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PART 4
SECTION A

INTELLIGENCE SUPPORT

Reference: (a) DoD 5000.2-M, "Defense Acquisition Management Documentation
and Reports," February 1991, authorized by this Instruction

1. PURPQOSE

These policies and procedures establiish the basis for production, review,
and validation of intelligence information in support of defense
acquisition pregrams fo ensure that each system is mission capable in its
intended operaticnal environment during its expected life. Intelligence
support includes:

a. Preparation and validation of threat and threat risk information for
the acquisition decision process and system development process, and

b. Assessment of the projected life-cycle costs of intelligence support
for the operational system.

2. POLICIES

a. Mission needs and defense acquisition programs that may result
therefrom shall be based on current, authoritative threat
information.

(1) Threat information, to inelude the target data base, must be
validated by the Defense Intelligence Agency for acquisition
programs subject to review by the Defense Acquisiticen Beard or
approved by the appropriate DoD Component intelligence agency or
command for other programs,

{(2) Early and continued collaboration among the intelligence,
requirements generation, and acquisition management communities
shall be maintained to ensure the timely availability of
validated threat information.

b. Initial system threat assessments shall be prepared to support
program initiation at Milestone I, Concept Demonstration Approval,
and maintained in a current and approved or validated status
throughout the acquisition process. These assessments shall be
system-specific to the degree of system definition at the time the
assessment is made. They shall be produced at the lowest possible
classification level consistent with user needs.
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Intelligence production requirements in support of threat assessments
or the employment of systems shall be identified early and included
in program plans and cost estimates.

3. PROCEDURES

a,

Threat and Projected Threat Environment. The threat to be countered
and the projected threat environment will be fully defined in the
process of identifying mission needs or deficiencies: These threats,
summarized in the Mission Need Statement (see Section 4-B), will be
based on threat projections derived from Defense Intelligence Agency
produced or validated data base documents which, as a group, address
the period extending 10 te 20 years inte the future.

System Threat Assessments. The threat to the proposed concept or
system will be assessed by the DoD Component and documented in a
system threat assessment at sach milestone decision point beginning
with Milestone I,

{1) The full spectrum of agreed intelligence products will he used
to develop these assessments.

(2) The focus of these assessments will be directed toward
identifying those projected capabilities -- doctrine, strategy,
tacties, organization, equipment, and military forces -- that a
potential enemy could use to defeat, destroy, degrade, or deny
the effectiveness of a concept proposed or system being
developed or produced.

{3) The threat assessment Wwill address the hostile intelligence
"collection threat and the potential vulnerabilities of the
system resulting from disclosure of sensitive technologies and
unique system features identified as Essential Elements of
Friendly Information (see Section 5-F).

{4} The system threat assessment will be maintained in a current
status and updated by the DeD Component prior to eritical
program events during each phase as determined by the milestone
decision authority. It will be the system threat reference for
all other program documentation,

Threat Validation. The threat tc be countered contained in the
Mission Need Statement and the system threat assessment and
subsequent changes will be validated by the appropriate agency or
command of the intelligence community. In validating the threat
assessment, the agency or command will focus on the description of
the proposed concept or system and its concept of operation.
Validation will stress the:

(1) Appropriateness and completeness of the intelligence,

(2) Reasonableness of the judgments,

§op-2
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(3) Consistency with existing intelligence positions, and

{4) Logic of extrapolations from existing intelligence.

Intelligence Production Requirements. Intelligence production
requirements will be identified and addressed in the evaluation of
alternative concepts at Milestone I and alternative design approaches
at Milestone II, Development Approval. '

(1) These requirements may he generated to provide intelligence
information for a critical intelligence parameter that is not
adequately addressed by an existing intelligence product.

(2) They may be developed to provide intelligence source materials
required for operation of the system or one of its subsystems
such as a navigation sensor. Such products will be identified
as supportability requirements and included in program logistics

" planning.

Written Intelligence Reporis. A written intelligence repert will be
provided by the appropriate intelligence agency or command to the
milestone decision authority prior to each milestone decision review.

(1} For Milestone 0, Concept Studies Approval, the intelligence
report will confirm the validity of the data base documents used
to define the threat to be countered and projected threat
environment for the Mission Need Statement.

{2) For Milestones I through IV, the intelligence report will
confirm the validation of system threat assessments used in
support of the acquisition program and address any threat
issues, risks, or unresolved threat concerns affecting the
progranm.

Aequisition Category I Programs. The following procedures apply to
support of the review process for acquisition category 1 programs.

{1) For Mission Need Statements requiring action by the Joint
Requirements Oversight Council:

{a) The appropriate threat environment projection documents
produced by the DoD Components and validated by the Defense
Intelligence Agency -- the Army Soviet Battlefield
Development Plan, the Navy Pyramid documents, and the Air
Force Threat Environment Descriptions -- will be used to
support development of the Mission Need Statement and plans
for Phase 0, Concept Exploration and Definition.

(b) When these recurring products do not suffice, a special
threat environment projection will be developed.

(2) DoD Components will prepare a System Threat Assessment Report

(STAR} and ensure that it is validated and current prior to each
milestone decision review beginning with Milestone I. The
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Systém Threat Assessment Report will bhe updated during each
acquisition phase as determined by the milestone decision
authority. :

{a) The System Threat Assessment Report is the basic
authoritative system threat assessment tailored for and
focused on a particular defense acquisition program. It
will explicitly identify eritiecal intelligence parameters
and the associated intelligence preduction requirement
control numbers. These parameters are a series of threat
capabilities or thresholds established by the program,
changes to which could critieally Impact the effectiveness
and survivability of the proposed system.

(b) This report will be fhe primary threat reference for the
Operational Requirements Document (see Section 4-B), the
Integrated Program Summary (see Sectien 11-C), the Cost and
Operational Effectiveness Analysis {see Section Y4-E), and
the Test and Evaluation Master Plan (see Section 11-C)
developed in support of a milestone decision review.

{c) The format for this report is contained in DoD 5000.2-M,
"Defense Acquisition Management Documentation and Reports"
(reference {a)}.

{(3) The Director, Defense Intelligence Agency will:

(a) Provide intelligence support and serve as principal advisor
on intelligence matters to the Defense Acquisition Board
and Joint Requirements Oversight Council review processes
{see Part 13),

{b) Validate all System Threat Assessment Reports and other
threat information developed by DoD Components for Defense
Acquisition Board review and any changes thereto during
each acquisition phase, and

(¢} Prepare the intelligence report, described in paragraph

: 3.e., in support of each Defense Acquisition Board
milestone decision review. This report will be submitted
to the Defense Acquisition Board Executive Secretary and to
the appropriate DoD Component in accordance with procedures
contained in Section 13-A.

RESPONSIBILITIES AND POINTS OF CONTACT

The matrix on the next page identifies the offices to be contacted for
additional information on this section. The full titles of these offices
may be found in Part 14 of this Instruction.
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Points of Contact
DoD_Component

General Specific
0SD ASD(C3I} DASD(I)
Dept of Army bCSI DAMI-FIT-TI
Dept of Navy DNI {(Op-922) CNG (W22.) INTIC (DA 00-30)

HQMC/CUI2 (e U“Crl’ HQMC/CUI2{INT)

Dept of Air Force AF/IN AFIA/INK
CJCS (Joint Staff) DJ8 J8/SPED
Other DoD Components DIA DIA/DT-AS
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EVOLUTIONARY REQUIREMENTS DEFINITION

Reference: {a) DoD 5000.2-M, "Defense Acquisition Management Documentation

and Reports,"” February 1991, authorized by this Instruetien

PURPOSE

These policies and procedures establish the basis for the determination,
evolution, documentation, and validation of mission needs and system
performance requirements.

FOLICIES

a.

DoD Components shall document deficiencies in current capabilities
and opportunities to provide new capabilities in a Mission Need
Statement (MNS) exzpressed in broad operational terms.

System performance objectives and minimum acceptable requirements
shall be developed from, and remain consistent with, the initial
broad statements of operational capability need. They will become
progressively more detailed at successive milestone decision points,
in both number and specificity, as a consequence of cost-schedule-
performance trade-offs during each phase of the acquisition process.

At each milestone beginning with Milestone I, Concept Demonstration
dpproval, cbjectives and minimum acceptable requirements for
operational performance of the proposed concept or system shall be
documented by the user or user's representative in an Operational
Requirements Document (ORD). Key performance parameters shall be
included in the appropriate zequisition program baseline (see
Section 11-A). Performance parameters will include supportability.

(1) A minimum acceptable requirement is the value for a performance
parameter which, in the user's judgment, is necessary to provide
an operational capability that will satisfy the mission need.

It is a threshold.

(2) An cbjective is a value beyond the threshold that could
potentially have a measurable, beneficial impact on capability
or operations and support above that provided by the threshold
value (e.g., additional range that might reduce the number of
refueling systems required or improve survivability by being
able teo avoid additional enemy defenses).

{3} The value for an objective in the Operational Requirements
Document should not differ from the value for a like objective



in the acquisition program baseline. However, objectives in the
acquisition pregram baseline must consider not only user
operational objectives in the Operational Requirements Document,
but also results of cost and operational effectiveness analyses
and the impact of affordability constraints.

(4) User or user representative participation in each acquisition
phase is essential to help synchronize performance objectives in
the Operational Requirements Document and the acquisition
program baseline and to keep these objectives operationally
meaningful.

In keeping with the objective of evolutionary requirements
definition, the initial broad objectives and minimum acceptable
requirements established at Milestone I shall be progressively
refined and become more detailed in both number and specificity at
successive milestone decision peoints. The intent is to:

(1) Keep all reasonable options open and facilitate cost-schedule-
performance trade-offs early in the process and

(2) Avoid premature commitment to a system-specific solution.

Mission needs and the performance objectives and thresholds contained
in the baseline shall be validated by an operational authority other

than the user prior to each milestone decision review. Cldﬁi (:;: @/hdﬂl? ])

(1} The validation authority shall ensure adherence to the
guidelines established in paragraphs 2.b., 2.e¢., and 2.d.,
above.

(2) Validation of performance objectives and thresholds shall
confirm that the proposed concept or system will provide a
capability that satisfies the mission need.

Formats for the Mission Need Statement and Operational Requirements
Document shall be uniform across the DoD Components and apply to all
acquisition categories.

(1) The formats are described in DoD 5000.2-M, "Defense Acquisition
Management Documentation and Reports" (reference (a)}.

{2) The Mission Need Statement and Operational Requirements Document
replace such Service documents as the Statement of Need,
Required COperational Capability, Tentative Operational
Requirement, Operational Requirement, System Operational
Requirements Document, Joint Statement of Operational
Requirements, and Multi-Command Required Operational Capability.

(3} For programs past Milestone II prior to six months after the
date of this Instruction, current approved or validated Service
documents described in paragraph 2.f.(2), above, need not be
rewritten to comply with the Mission Need Statement and
Operational Requirements Document formats.
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3. PROCEDURES
a. Qverview. The following chart depicts the evolutionary requirements
definition process and its relationship to the requirements
generation and acquisition management systems. Examples of
capability needs and performance parameters are included. The
process is deseribed in detail in the following paragraphs.
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Mission Need Determination. DoD Components' requirements generation

b.

systems will focus on identifying deficiencies in current
capabilities and opportunities to provide new capabilities.

(1)

(2)

These deficiencies and opportunities will be described in terms
of broad operational capability needs and evaluated to determine

1f they can be satisfied by nonmateriel solutions.
solutions include changes in operational doctrine, concepts,

tacties, training, or organization.

Nonmateriel

When an identified need cannot be met by such changes, a Mission
Need Statement describing the defieciency in broad operational

capability terms (nonsystem-specific) and identifying
operational constraints will be prepared using the format in DoD
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c.

(3)

()

5000.2-M (reference {a)) and submitted to the appropriate
operational authority for review and validation.

(a) An example of a broad operaticnal capability need might be
to achieve a specific damage expectancy against a certain
target or class of targets defined as the threat to be
countered.

(b) The Mission Need Statement will also identify the projected
threat environment and applicable operational constraints.

The validation authority will confirm that a nonmateriel
solution is not feasible.

The validation authority will forward the Statement to the
appropriate acquisition milestone decision authority.

Phase 0. Concept Exploration and Definition. The user or user's

representative will participate with the lead organization(s) during
this phase to assist in evaluating potential materiel alternatives

; and identifying opportunities for cost-schedule-performance trade-

| offs within and among the various alternmatives.

(1)

(2)

The user or user's representative will develop an QOperational
Requirements Document for the most promising system concept(s)
as described in DeD 5000.2-M (reference (a))}. This document is
the bridge connecting the Mission Need Statement to the
acquisition program baseline and the specifications for the
concept or system. At each milestone decision peint, it
reflects the current state of evolutionary requirements
definitien.

At Milestone I, Concept Demonstration Approval, the Operational
Requirements Document will establish objectives and minimum
acceptable requirements, as defined above, for those performance
capability parameters necessary to characterize the proposed
system concept.

(a) IFf, in the example of the operational capability need cited
above, the most promising conecept is a standoff weaponm,
these parameters might include operational capability
deseriptors such as range, lethality, availability, and
probability of arrival and physical/interface descriptors
such as size and weight constraints and intended
operational environment.

{(b) If achieving an operational capability within a certain
timeframe is an important consideration, the appropriate
target dates should be identified in the document.

{¢) An initial list of critical system characteristics (see

Sectjon 4-C), dictated by operational capability needs and
constraints, will also be included in the Operational
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Requirements Document. An example of such a characteristic
would be hardening for high altitude electromagnetic pulse.

(3) Minimum acceptable requirements for key parameters in the
Operaticnal Requirements Document will be incorporated in the
Concept Baseline (see Section 11-8) and the Test and Evaluation
Master Plan {see Part 8) as thresholds.

{(a) Objectives for these parameters will be used to establish
the objectives in the Concept Baseline as described in
subparagraph 2.¢.{3), above,

(b} Performance objectives and thresholds in the Concept
Baseline will be reviewed by the validation authority prier
to the Milestone I decision point to confirm that they
provide an operational capability that satisfies the
mission need.

(4) The Operational Requirements Document will be used to develop
requirements for the draft system specification.

Phase I, Demonstration and Validaticn. The user or user's
representative will interact with the program office and the DoD
Compenent operational test and evaluation activity during this phase
to assist in the evaluation of design alternatives, to support in
developing operational assessments of any prototypes built, and to
identify oppertunities for cost-schedule-performance trade-offs among
the various design approaches,

{1} The user or user's representative will update and expand the
Operaticnal Regquirements Document to reflect system definition
and prototype experience during Phase I, Demonstration and
Validation,

(2) At Milestone II, Development Approval, the Operational
Requirements Document will establish objectives and minimum
acceptable requirements for those performance eapability and
performance characteristic parameters that characterize the
proposed system design approach. Target dates for achieving
operational capability should also be identified. A& final list
of eritical system characteristics (see Section 4-C) must be
ineluded.

{(a) 1In the case of the example cited above, the performance
capability parameter of lethality may now be translated
into the performance characteristic parameters of payload
and accuracy, anhd probability of arrival may be
functionally decomposed into reliability and penetrability.

(b) Whenever possible, objectives and minimum acceptable
requirements should be expressed in terms of overall system
performance to allow for trade-offs among subsystems during
development.
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{3) Minimum acceptable requirements for key parameters in the
QOperational Requirements Document will be incorporated in the
Development Baseline as thresholds.

(a) Objectives for these parameters will be inecluded as
described in paragraph 2.c¢.{(3).

(b} Performance objectives and thresholds in the Development
Baseline will be reviewed by the validation authority prior
to Milestone II to confirm that they provide an operational
capability that satisfies the mission need.

(4) The Operational Requirements Document will be used to develop
requirements for the system and development specifications.

Phase II, Engineering and Manufacturing Development. During this
phase, the user or user's representative continues to interact with
the program office to participate in the trade-cffs necessary to
refine system and development specifications and develop product
specifiecations,

(1) The ability of the system to satisfy performance requirements
described in these specifications will be verified by
development test and evaluation and engineering design analyses
{as appropriate).

{2} The minimum acceptable operational performance specified in the
Qperational Requirements Document will be used to establish test
eriteria for operational test and evaluation. Operational test
and evaluation will also provide data to characterize actual
system performance capabilities in the intended operational
environment.

(3} After Milestone II, the Operational Requirements Document should
be modified only as a result of a change in the Mission Need
Statement or cost-schedule-performance trade-offs during
development.

(4) The validation authority will confirm that the performance
objectives and thresholds in the Production Baseline provide an
operational capability that satisfies the mission need prior to
Milestone III, Production Approval.

Bequisition Category I Programs. The following specific procedures
apply with regard to acquisition category I programs.

{1} The Joint Requirements Oversight Council, chaired by the Vice
Chairman of the Joint Chiefs of Staff, will be the validation
authority for all mission needs and for performance objectives
and thresholds in the acquisition program baseline for programs
coming to the Defense Acquisition Board for review.

{2) Mission Need Statements that potentially could result in the
initiation of an acquisition category 1 program will be
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submitted to the Joint Requirements Oversight Council (see

Section 13-D).

The Council will:

{a} Determine the validity of the identified need,

S&}/ifb}“£ﬁﬁig1jLJQiQEJHQQLQ&LQSJﬂKEQﬁ?ﬁﬂ%%ﬂ

Chﬁﬂﬁtfﬁ Forward the Mission Need Statement to the Under Secretary

of Defense for Acquisition with its approval or
dlsapproval and

{fijiLL/

&/
éggié}/ (gf’ Designate aw¥aiIdHtTﬁﬁ”éuthor1ty for the Operational

Requirements Document.

(3} The Council will review the proposed performance objectives and
thresholds in the acquisition program baseline for. acquisition
category I D programs at each successive milestone to confirm
that they provide a capability that satisfies the Mission Need
Statement (see Section 13-D).

RESPONSIBILITIES AND POINTS QOF CONTACT

The matrix below identifies the offices to be contacted for additional

information on this section.

found in Part 14 of this Instruction.

The full titles of these offices may be

DoD Component

Points of Contact

General Specific
03SD Dir, AP&PI DepDir, ASM
Dept of Army DCSOFPS DAMO-FDR o
Dept of Navy ASN(RDA) boNo torem M0 (RG)
HQMC/PP&O
Dept of Air Force AF/X0 AT /X0X
VCJCS JT7/0RD

CJCS (Joint Staff)
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PART 4
SECTIONC

CRITICAL SYSTEM CHARACTERISTICS

References: (a) DoD Directive 4140.43, "Fuel Standardization," March 11,
1988 (canceled)
{(b) DoD Directive U4500.37, "Management of DoD Intermodal
Container System," April 2, 1987 (to be canceled and
combined with DoD Directive 4500.9)

1. PURPOSE

a. This section replaces DoD Directive 4140.43, "Fuel Standardization
(reference (a}), which has been canceled.

b. These policies and procedures establish the basis for identifying,
considering, and documenting critieal system characteristics during
the defense acquisition process to:

(1) Ensure early resclution of cost and risk issues,

{2} Ensure incorporation of truly essential and cost-effective
system design characteristies into operational requirements and
program baseline documentation,

{(3) Avoid the cost and delay of incorporating these characteristies
into the design at a later stage of the program, and

(4) Enhance program stability and ultimate operational success.

2. POLICIES

a. System characteristics dictated by operational capability needs and
constraints and critical to the successful operation and support of a
new or modified weapon system shall be identified early and
specifically addressed in cost-schedule-performance trade-offs.

(1) Critical system characteristics are those design features that
determine how well the proposed concept or system will function
in‘ips intended operational environment.

Coititat torn QL hafa e ist e
(2) Ehey%ﬁnclude survivability; transportability; etectromit™
+ energy efficiency; and
. Cyﬁﬁginteroperability, standardization, and compatibility with other
forces and systems including support infrastructure.
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The cost and risk of providing the necessary system characteristics
to meet operational capability needs and constraints shall be
assessed prior to Milesteone II, Development Approval.

At Milestone II, the milestone decision authority, with the advice of
the user or user representative and the validation authority, shall
determine the critical characteristics that must be included in the
system design.

Threshoids and objectives for critical system characteristics shall
be identified in the QOperational Requirements Document (see

Section 4-B). Selected eritical characteristics shall be included in
the acquisition program baseline (see Section 17-4) and as critieal
technical parameters in the Test and Evaluation Master Plan {see

Part 8).

3. PROCEDURES

a.

Operational Constraints. Operational constraints will initially be
identified in the Mission Need Statement (see Section 4-B). 4s a
minimum, these constraints will consider the expected threat and
natural environments, the possible modes of transportation into and
within expected areas of operation, the expected electronic warfare
environment, the potential for NATO application, operational manning
limitations, and existing infrastructure support capabilities (see
Section 7-B).

(1) The expected threat environment will be addressed for each of
the survivability threat categories (conventional; electronic;
initial nuclear weapons effects; nuclear, blclogical, and
chemical contamination; advanced threats such as high power
microwave, kinetic energy weapons, and directed energy weapons;
and terrorism or sabotage).

{2} The expected natural environment will be addressed in two
aspects:

(a) Logistically: deployment, maintenance, and storage impacts.
These may include effects of such parameters as temperature
ranges, humidity ranges, sand or dust, wind forces, sea
characteristics, corrosive elements (especially salt), and
rainfall.

(b) Operationally: the reasonably expected range of limiting
conditions for the system. These may include such
parameters as temperature, humidity, winds, low clouds,
fog, rain or snow, snhow cover, sea states, and ocean
acousties.

(3) The expected capability to operate in the threat environment

will be identified (e.g., mission completion, recovery without
-loss, continued mission operations).
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Identification of Critical System Characteristies., Operational
constraints will be considered in the evaluation of alternative
concepts during Phase 0, Concept Exploration and Definition. For
those constraints relevant to the preferred concept(s), an initial
list of ecritical system characteristics with proposed thresholds and
objectives will be identified in the Operational Requirements
Document (see Section 4-B). Selected parameters will be included in
the Concept Baseline (see Section 11-4) and the Test and Evaluation
Master Plan {see Part 8},

(1) Survivability characteristics will be identified for all threats
applicable to the proposed concept or system (see Section 6-F).

(a) Survivability characteristies, including the survivability .
characteristies of the system's suppert infrastructure,
should be determined by the criticality of the mission.

The survivability characteristies of other systems with
which this system must interface should be considered but
should not be the key factor in determining required
survivability characteristics. The key factor should be
the system's contribution to the larger wartime function.

(b) Such functions may require a combination of different
individual and classes of major systems (e.g., conventional
and nuclear-capable} and other elements to operate together
to guarantee function or mission completion,

(2) Transportability characteristics will be identified for all
pessible modes of transportation to be employed considering
standard unitizing methods (pallets, containers), dimensional
standardization for military cargo, and International Standards
Organization dimensional, strength and lift specifications as
prescribed by DoD Directive 4500.37, "Management of DoD
Intermodal Container System" (reference (b)).

(3) Electronic counter-countermeasures will be identified to ensure
the effective use of electromagnetic, optical, and acoustic
spectra despite an adversary's use of electronic warfare.

(4) Energy needs will be identified to ensure compatibility with
available energy sources (e.g., fuels, electrical power) and to
minimize the number and quantity of fuels required.

{a} Energy compatibility characteristics will be consistent
with international standardization agreements on fuels
types and fuels service hardware.

(b) Ability to operate effectively on a range of fuels should
be considered to avoid supply limitations during combat.

(5) . Standardization and interface compatibility characteristics will
be identified to support rationalization, standardization, and
interoperability when NATO application is expected and to ensure
interoperability with other U.S. forces and weapon and support
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(6)

(1)

(8)

systems, including energy sources. Unique requirements should
be carefully scrutinized for the possibility of use in joint or
combined cperations.

Manning characteristies, including training features, will be
identified to account for the numbers and skills of available
people considering operational safety, security, and manpower
restrictions. .

Other characteristies will be identified to ensure compatibility
and interoperability with command, control, communications, and
intelligence systems and other elements of infrastructure
support (see Section 7-C).

These characteristics should be relatively insensitive to minor
changes in system operation and specific threats and amenable to
validation by test and evaluation procedures.

Evaluation and Review of Alternatives. The cost and risk of

providing the proposed critical system characteristics will be
assessed during Phase I, Demonstration and Validation,

(1

(2)

(3}

(4)

Alternative approaches for providing these capabilities will be
identified and addressed in the cost and operational
effectiveness analysis (see Section 4-E).

The user or user's representative will participate in the
selection and evaluation of these alternatives.

Cost-schedule-performance trade-offs will be considered in
preparing the proposed final list of ecritical system
characteristies.

The validation authority will review the proposed final list of
critical system characteristics prior to Milestone II,
Development fApproval. For acquisition category I D programs,
the list will be reviewed by the Joint Requirements Oversight
Council. '

Approval of Critical System Characteristics. The results of the

cost-schedule-performance trade-offs and risk analyses, along with
the recommendations of the user or user's representative and the
validation authority, will be presented to the milestone decision
authority at Milestone II,

(1)

(2)

Proposed thresholds and objectives for the final list of
critical system characteristics will be identified in the
Operational Requirements Document at Milestonme II and selected
parameters included in the Development Baseline (see

Section 11-4},

The milestone decision authority will approve the final list of

critical system characteristics as part of the Milestone I1I
decision.
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(3) After Milestone II, these characteristies will be readdressed
only if operational capability needs, constraints, or the threat
environment change,

RESPONSIBILITIES AND POINTS QOF CONTACT

The matrix below identifies the offices to be contacted for additional
information on this section. The full titles of these offices may be
found in Part 14 of this Instruction.

Points of Contact
DoD Component
General Specifie
0sD DDR&E ATSD(AE) :
buss DODRSE{SATNE) BTE S+ @fb‘df%g
DDDREELTUR)-  DIK, TS
ASD(C3I) Dir, S&TC3
Dept of Army ASA(RDA) , SARD-RP
Dept of Navy ASN(RDA) Dep, APIA
Dept of Air Force AF/X0 AF/X0X. Xo% Set qu-i)
CJCS (Joint Staff) vCJCs FHORD- oY [SPED
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PART 4

SECTIOND

AFFORDABILITY

References: (a) DoD Directive 5134.1, "Under Secretary of Defense for

1.

Acquisition (USD(A))," September 30, 1992

(b) Deputy Secretary of Defense Memorandum, “"Fiscal
Discipline in Programs Reviewed by the Defense
Acquisition Board,” July 2, 1991

PURPOSE

These policies and procedures establish the basis for fostering greater
program stability through the assessment of program affordability and
determination of affordability constraints.

a.

. POLICIES

Individual program plans for new acquisition programs must be
consistent with overall DoD plamning and funding priorities,

Affordability constraints shall be established for each acquisition
program at Milestome I, Concept Demonstration Approval.

Affordability shall be assessed at each milestone decision point
beginning with Milestone I. WNo program shall be approved to proceed
beyond Milestone I unless sufficient resources, including manpower,
are programmed in the most recently approved Future Years Defense
Program, or will be programmed in the mext Planning, Programming and
Budgeting submission.

A program shall not be approved to enter the next acquisition phase
unless sufficient resources, including manpower, are or will be
programmed to support projected development, testing, production,
fielding, and support requirements.

PROCEDURES

a.

Program Plans and Affordability Constraints. Breoad long-range
investment plans will be developed based on best estimates of
projected topline fiscal resources,

(1} The Deputy Secretary of Defense will approve the general
nature of these plans.

(2} Affordability constraints for each acquisition program will be
established at Milestone I, Concept Demonstration Approval,
and updated at subsequent milestone decision points.
Affordability constraints will be documented in the
Acquisition Decision Memorandum.

(3) These affordability constraints will be derived from the long-

#¥irst Amendment (Ch 1, 2/26/93) &-D-1
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range investment plans of the Military Departments and the
Department of Defense, the affordability planning objectives
in the Defense Planning Guidance, and the long-range
acquisition investment area analyses prepared by the Under
Secretary of Defense for Acquisition.

b. Affordability Assessments. Affordability assessments will be
prepared and considered at each milestone decision point beginning
with Milestone I, Concept Demonstration Approval.

(1) Affordability assessments are to be expressed in terms of the
life-cycle resource requirements for the program allocated on
an annual basis,

(2) They must compare program resource requirements against
affordability constraints and other resource demands in the
mission or investment area over the plamned life cycle.

c. Interface with Planning, Programming, and Budgeting Svstem.

Affordability assessments will be used to coordinate decision making
between the acquisition management system and the planning,
programming, and budgeting system,

(1) Affordability constraints and assessments provide a basgsis for
program planning and for developing the acquisition Program
baseline (see Section 11-A).

(2) The resources required to support approved programs, as
baselined, will be included in DoD Component program and
budget submissions.

(3) Proposed changes developed within the planning, programming,
and budgeting system process that would result in a breach of
a pregram baseline must be accompanied by an assessment of the
cost, schedule, and performance impact of the proposed change.,

(&) The milestone decision authority will review the impact
assessment and provide a recommendation to the resource
decision authority.

d. Design to Cost. Affordability constraints and assessments may also
be used to establish design to cost objectives (see Section 6-K).

e. Acguisition Category I Programs

(1) All proposed acquisition category I new starts will be
reviewed during an annual Milestone I review window to
consider the results of the affordability assessments, to
determine which programs to approve for initiation, and to
establish program-specific affordability constraints for the
approved programs.

{2) The Deputy Secretary of Defense will approve the initiation of
all acquisition categery I programs and establish

#First Amendment (Ch 1, 2/26/93) 4-D-2
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affordability planning constraints for all programs approved.

For those programs approved for initiation, the affordability
constralnts and resources will be documented in the
Acquisition Decision Memorandum at Milestone I. Resources
will be allocated as necessary by the Deputy Secretary of
Defense until the required resources can be programmed in the
DoD Component’'s budget submission.

Cost Analysis Improvement Group reviews (see Section 13-C)
will be used to ensure cost data of sufficient accuracy is
available to support reasonable judgments on affordability.

DoD Component Heads will consult with the Under Secretary of
Defense for Acquisition on program objectives memoranda and
budget estimate submissions that reflect a significant change
to any program subject to review by the Defense Acquisition
Board; prior to submission of the program objectives
memorandum or budget estimate submission to the Secretary of
Defense, as specified in the Under Secretary of Defense
Charter (DoD Directive 5134.1, "Under Secretary of Defense for
Acquisition" (reference (a}).

DoD Components will establish a similar process for assessing
the affordability of acquisition category II, III, and IV
programs.

Full Funding of Acquisition programs Reviewed by the Defense

Acquisition Board

(1)

(2)

(3}

When the Defense Acquisition Board reviews a program, the DoD
Component Head responsible for the program will submit to the
Under Secretary of Defemnse for Acquisition the funding for
that program contained in the Future Years Defense Frogram
most recently approved by the Secretary of Defense, The DoD
Component Head will also provide a description of the hest
possible acquisition strategy that could be implemented with
the currently approved program funding along with the
preferred DoD component approach if they are different.

If, after the Defense Acquisition Board has reviewed the
program, the Under Secretary of Defense for Acquisition
concludes that the Future Years Defense Program funding for
the program will not support the program as presented to the
Defense Acquisition Board, the DoD Component Head will submit
for the Under Secretary’s information the funding reduction to
other programs in that Component that the Component Head plans
to pursue in the Plamning, Programming, and Budgeting System
to make available funds for the program the Defense
Acquisition Board has reviewed.

DoD Component Head will incorporate in their recommendations
in the Planning, Programming, and Budgeting System the
submissions made to the Under Secretary of Defense for
Acquisition under sub-paragraph D.3.f.(2), above, unless
extraordinary circumstances require otherwise, and the
Component Head informs the Under Secretary of Defense for
Acquisition in writing of the change and the reason for the
change.

#First Amendment (Ch 1, 2/23/93) 4-D-3
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(4) These procedures are identified in the Deputy Secretary of

Defense memorandum, "Fiscal Disci
the Defense Acquisition Board"

(5) DoD Components will establish a similar
the full funding of Acquisition Category
programs.

4. RESPQNSTBILITIES AND POINTS OF CONTACT

(reference (b}),

pline in Programs Reviewed by

procedure for ensuring
IC, IT, III, and IV

The matrix below identifies the offices to be contacted for additional
titles of these offices may be

information on this section.

The full

found in Part 14 of this Instruction.

Points of Contact
DoD Component
General Specific
0sD ASD(PA&E) DASD{GPP)
DASD(SP)
Dir, AP&PI DepDir, AR
Dept of Army ASA(RDA) SARD-RI
Dept of Navy ASN{FM) Dir, RE
Dept of Air Force AF/X0 AF/X0X
CJCS (Joint Staff) VCJICS J8/PBAD
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COST AND OPERATIONAL EFFECTIVENESS ANALYSIS

Reference: (é) DoD 5000.2-M, "Defense Acquisition Management Documentation
and Reports,” February 1991, authorized by this Instruction

]

1. PURPOSE

These policies and procedures establish the basis for developing cost and
operational effectiveness analyses to support milestone decision reviews.

2. POLICIES

a. Cost and operational effectiveness analyses shall be prepared and
considered at milestone decision reviews of acquisition category I
programs, beginning with Milestone I, Concept Demonstration Approval.
These analyses are intended to:

(1) Aid Decisionmaking by illuminating the relative advantages and
disadvantages of the alternatives being considered and showing
the sensitivity of each alternative to possible changes in key
assumptions (e.g., the threat) or variables {e.g., selected
performance capabilities). Accordingly, the analysis takes the
form of a problem of choice. The cost and operational
effectiveness analysis should aid decisionmakers in Judging
whether or not any of the proposed alternatives to the current
program (i.e., the status quo) offer sufficient military benefit
te be worth the cost.

(2) Facilitate Communications by early identification and discussion
of reasonable alternatives among decision makers and staffs at
all levels. Although the-analysis is intended to be
quantitatively based, disagreements on key assumptions and
variables often emerge. They must be identified explicitly and
not be submerged into the presentation of a compromise position.

(3) Document Acquisition Decisions by providing the analytical

underpinning or rationale for decisions on a program.
fccordingly, the analysis shall provide a historical record of
the alternatives considered at each milestone decision point.

D. The underlying principles and analytical concepts of this section
shall be tailored and implemented in support of acquisition category
II, ITI and IV programs as deemed appropriate by the DoD Component
Adecquisition Executives.

4oE-1
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PROCEDURES

a.

supporting Analyses. A cost and operational effectiveness analysis
will typieally draw on several sub-analyses. These include analyses
of mission needs, the threat and U.S. capabilities, the
interrelationship of systems, the contribution of multi-role systems,
measures of effectiveness, costs, and cost-effectiveness comparisons.
The following general guidelines apply to the development of cost and
cperational effectiveness analyses.

(1) Mission Need Analysis. A mission need analysis assesses
alternatives in an cperational context, identifying what force
capabilities would be gained (or foregone) by pursuing any of a
designated set of alternatives. A mission need analysis
assesses the strengths and weaknesses of a military force when
confronting a postulated threat in a specified scenario or set
of circumstances (such as force structures, geographic locatioen,
and environmental conditions).

{a) The scenarios should include a set based on situations that
conform to the scenarios in the Defense Planning Guidance,
that is, the underlying assumptions concerning the threat,
as well as those concerning U.S. and allied involvement,
should not conflict with the assumptions in the Defense
Planning Guidance scenarios. All relevant situations in
the Defense Planning Guidance scenarios should be addressed
in the analysis. U.S. force availability should be
consistent with any deployment or reinforcement objectives
included in the scenarios or established elsewhere in the
Defense Planning Guidance.

{b) Alternative cases may be considered when they would
contribute to the analysis, In these instances, the
variance(s) from the Defense Planning Guidance scenario(s)
must be clearly identified and addressed.

(c) Whatever scenario is selected, the mission need analysis
must show how the alternatives under consideration would
contribute Lo accomplishment of a national military mission
established by the Defense Planning Guidance.

{d) The cost and operational effectiveness analysis must
deseribe, quantitatively and qualitatively, the operational
impact (or range of impacts) of responding to an identified
deficiency or opportunity in the manner suggested by each
alternative under consideration.

(2) Threat and U.S, Capabilities. The cost and operational
effectiveness analysis must include projections of the enemy
threat. It should describe the strengths and weaknesses of the
forces and capabilities that potential adversaries could employ
in the designated mission area and show how these forces and
capabilities are projected to change aver time.
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(a) Changes in the threat typically should be examined at least
10 years into the future. U.S. capabilities should be
typically projected at least through the end of the 6-Year
Defense Program funded delivery period, and further if
circumstances warrant,

{b) The evaluation should consider how U.S. needs would change
as a result of changes in the threat. Additionally, it
should also address the possible effects of countermeasures
(reactive or technologically feasible) that adversaries
might employ against the capabilities offered by each of
the alternatives being evaluated.

System Interrelationships. Individual systems generally cannot
be evaluated in isolation. Few deficiencies can be resolved by
Just one system, and some systems can complicate the use of
other friendly systems. Therefore, the analysis must consider
all relevant systems and the synergisms, such as
interoperability, and potential difficulties they collectively
represent on the battlefield.

Multi-Role Systems. A number of systems can accomplish
significantly different functions at different times. For
example, an aircraft carrier battle group can support sea lane
defense operations against submarines omne day and conduct long
range power projection missions ashore the next. Accordingly,
as appropriate, a cost and operational effectiveness analysis
should account for flexibility of this nature by investigating
campaign-level operations over an extended period of time,
rather than considering only the outcomes of representative
tactical engagements. It must also account for occasional
nonavallability for one task because of application or
dedication to another.

Measures of Effectiveness. To judge whether an alternative is
worthwhile, one must first determine what it takes to make a
difference. Measures of effectiveness should be defined to
measure operational capabilities in terms of engagement or
battle outcomes. Measures of performance, such as weight and
speed, should relate to the measures of effectiveness such that
the effect of a change in the measure of performance can be
related to a change in the measure of effectiveness.

(a) Comparable measures for each alternative are evaluated
against a baseline, generally the outcome that would exist
Wwith currently programmed capabilities.

(b) The complexity, scope, and ocutput measures of mathematical
models selected for the analysis should be appropriate to
the system being evaluated. Fer example, a battalion size
model need not be run to evaluate a new truck, and an
antisubmarine warfare campaign model is not necessary for
assessing the performance of new carrier onboard delivery
systems.
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(7

(e} Measures of effectiveness should be developed to a level of
specificity such that the system's effectiveness during
developmental and operational testing can be assessed with
the same effectiveness criteria as used in the cost and
operational effectiveness analysis. This will permit
further refinement of the analysis to reassess cost
effectiveness compared to alternatives in the event that
performance, as determined during testing, indicates a
significant drop in effectiveness {i.e., to or below a
threshold) compared to the levels assumed in the initial
analysis.

Costs. Whereas measures of effectiveness gauge the military
utility of specified outputs, cost analysis assesses the
resource implications of associated inputs. In this regard, the
concept of life-cyele cost is important. Life-cyecle cost
reflects the cumulative costs of developing, procuring,
operating, and supporting a system. They often are estimated
separately by budget account (i.e., research, development, test,
and evaluation (RDT&E), procurement, and operations and
maintenance (0&M)). It is imperative to identify life-cycle
costs, nonmonetary as well as monetary, associated with each
alfernative being considered in a cost and operatiocnal
effectiveness analysis. To affect the analysis, separate
estimates of operations and maintenance costs must be made,
particularly manpower, personnel and training costs. This
includes the base case alternative, which often provides for
continuation of the status quo.

Cost-Effectiveness Comparisons., Once measures of effectiveness
and cost have been determined, the results are to be arrayed for
each alternative to show the marginal changes in these measures.
The following cautions apply:

(a) Ratios can be misleading, particularly if there are bands
of uncertainty around capabilities and costs. Therefore,
it is generally preferable to show effectiveness and costs
separately, not simply as ratios.

(b} System assessments can involve considerable uncertainty.
If only one acquisition alternative is found to have merit,
the analysis should demonstrate it to be robust, preferable
by a wide margin over the status quo.

(e} Uncertainties are often greater for new systems and should
be clearly identified in the analysis.

{d)} Where appropriate, comparisons should be made on an equal

cost or equal effectiveness basis, as suggested in the
schematic on the following page.
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EXAMPLE OF EQUAL EFFECTIVENESS AND EQUAL COST
COMPARISONS
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(8) Sensitivity Analyses. Sensitivity analyses should also be
conducted as appropriate to highlight the magnitude of effects

resulting from realistic pessible changes or uncertainties
regarding items such as:

(a) The threat,
(b} Key performance criteria, or

(¢} Other baseline parameters that may change during the

acquisition process or the fielding of the resulting
-  system.

Preparation Responsibiilities. A& cost and operational effectiveness
analysis is normally prepared by the DoD Component responsible for

the mission area in which a deficiency or opportunity has been
identified.

{1) The DoD Component Head, or as delegated, not the Program
Manager, is responsible for determining the independent analysis
activity for preparing the cost and operational effectiveness
analysis for all acquisition programs.

(2) The lead DoD Component for a joint program is responsible for
ensuring that a comprehensive analysis is prepared for a joint
program, If the main document is to be supplemented by
individual DoD Component developed analyses, the lead DoD
Component should ensure that the assumptions and methodologies
used are consistent across the analyses.

Role of the Joint Staff. Coordination with the Joint Staff should
take place early in the development of the cost and operational

effectiveness analysis. The Joint Staff can make valuable
contributions by ensuring that:
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{(2)

(3

The full range of alternatives is considered,

Organizational and cperational plans are developed with input
from the Commanders in Chief of the Unified and Specified
Commands and are consistent with U.S. military strategy, and

Joint-Service issues, such as interoperability and common use,
are addressed.

Role of the Office of the Secretary of Defense. The Assistant

Secretary of Defense for Program Analysis and Evaluation has primary
responsibility for assessing the adeguacy of the cost and operational
effectiveness analysis of acquisition categery 1 D programs submitted
in support of Defense Acquisition Board reviews.

(O

(2)

The Assistant Secretary of Defense for Program Analysis and
Evaluation will provide, as necessary, guidance tailored to the
program under review to be included in the memoranda described
in the Defense Acquisition Board review procedures {see Section
13-4) from the Under Secretary of Defense for Acquisition or the
appropriate Defense Acquisition Board Committee Chair.

Accordingly, it is desirable to include a representative from
both the Office .of the Assistant Secretary of Defense for
Program fnalysis and Evaluation and the appropriate Defense
Acquisition Board Committee in the early stages of development
of all such analyses and throughout their subsequent updates.

Milestone Decision Reviews. Different types or forms of analyses may

be used at different milestone decision points or for different types
of acquisition programs.

(M

(2}

At Milestone I, Concept Demonstration Approval, the analysis
should foous on the broad trade-offs available between the
different concepts to meet the basic mission need. The analysis
should be structured to support a "Go/No Go" recommendation. It
should:

(a) Demonstrate why acquiring a new system is preferable to
modifying an existing one, and

(b) Define the major performance and critical system
characteristics (see Sections 4-B/C) needed in the new
system so that program design and cost objectives can be
established for Phase I, Demonstration and Validation.

At Milestone II, Development Approval, the hardware alternatives
available typically represent a narroWer range of choices.
Therefore, the analysis will be more detailed in some respects.
It typically should:
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{a) Establish performance floor and cost ceiling objectives, or
acceptable bands for possible combinations of cost and
performance,

(b) Show the trade-offs used to arrive at the objectives for
Phase 11, Engineering and Manufacturing Development, and

(¢} Exzamine the impact of program termination.

At Milestone III, Preoduction Approval, the analysis may be only
an update of the Milestone II analysis. However, if there have
been major performance or cost changes during Phase II,
Engineering and Manufacturing Development, a new analysis may be
required. The elements of the analysis to be updated for a
Milestone III review will be specified by the milestone decision
authority as part of the pre-milestone planning process (see
Sections 11-C and 13-4).

At Milestone IV, Major Modification Approval, the milestone
decision authority may elect to require a cost and operational
effectiveness analysis. The essential elements of this analysis
will be specified by the milestone decision authority as part of
the pre-milestone planning process (see Sections 11-C and 13-8).

Specific Considerations and Procedures. Specifie considerations and

procedures to be followed in developing a cost and operational
effectiveness analysis are provided in DoD 5000.2-M, "Defense
fcquisition Management Documentation and Reports" (reference (a)}).

4, RESPONSIBILITIES AND PQINTS OF CONTACT

The matrix below identifies the offices to be contacted for additional
information on this section. The full titles of these offices may be
found in Part 14 of this Instruction,

Points of Contact
DoD Component
General Specific
0SD ASD(PA&E) DASD{GPP)
DASD(SP)
Dept of Army ASA{RDA) SARD-DO
Dept of Navy ASN{RDA) Dep, APIA
Dept of Air Force aF/X0 AF/X0X
CJCS (Joint Staff) DJ8 JB/SPED
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ACQUISITION PLANNING AND RISK MANAGEMENT

fAcquisition strategies and program plans must be complete, well thought out,
and tailored to accomplish stated objectives while controlling risk.

The policies and procedures presented in this Part establish a common frame
of reference for developing tailored acquisition strategies and detailed
program plans. These policies and procedures must be judiciously applied,
They are not a substitute for good judgment and common sense, nor are they
intended to stifle innovation. They are organized and presented as follows:

SECTION SUBJECT
A Acquisition Strategy
B
L c
Ao g
S’UL:@ D
E Industrial Base
F Program Protection and Technology Control
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SECTICN A
PART 5
SECTION A
ACQUISITION STRATEGY
References: (a) DoD Directive U4245.9, "Competitive Acquisitions,”

dugust 17, 1984 (canceled)
(b} DoD Directive 5000.1, "Defense Acquisition,”
February 23, 1991
(a) DoD 5000.2-M, "Defense Acquisition Management Documentation
and Reports," February 1991, authorized by this Instruction
{d) Defense Federal Acquisition Regulation Supplement, -Subpart -

cfiw,ﬁhﬁmf’ —247.72, "sequisition of Component Parfs,” current edition

M (e) Title 81, United States Code, Section 418, "Advocates for
competltlon
{f) Title 10, United States Code, Section 2318, "Advocates for
competition™
(g) Joint Logistics Commanders Guidance, "Evolutionary
fcquisition, An Alternative Strategy for Acquiring Command
and Control (C2) Systems," March 1987

1. PURPOSE

4.

This section replaces DoD Directive H4245.9, "Competitive Acquisi-
tions" {(reference {a}), which has been canceled.

These policies and procedures establish the basis for developing and
tailoring an acquisition strategy, the master plan for program
execution from program initiation through post-production support.

2. POLICIES

a.

A primary goal in developing an acquisition strategy shall be to
minimize the time and cost of satisfying an identified, validated
need consistent with common sense, sound business practices, and the
basic policies established by DoD Directive 5000.1, "Defense
Acquisition™ (reference (b)),

The acquisition strategy shall evolve through an iterative process
and become increasingly more definitive in deseribing the
relationship of the essential elements of a program. Essential
elements in this context refer to the management, technical,
resource, procurement and contracting, testing, training, deployment,
support, and other aspects eritical to the success of the program.

The acquisition strategy shall be tailored to meet the specific needs

of individual programs consistent with the policles established In
DoD Directive 5000.% (reference (b)) and Part 2 of this Instruction.

5-A-1



3.

PROCEDURES

a.

c.

Initial and Subseguent Acguisition Strategies., An initial
acquisition strategy for the proposed concept(s) will be developed
and approved or modified as a result of a Milestone I decision fo
proceed.

(1) The strategy should be developed in sufficient detail to
establish the managerial approach that will be used to direct
and control all elements of the acquisition to achieve program
ohjectives., It should include a clear description of
performance, cost, and schedule risk elements and the
corresponding strategies to abate those risks.

(2) The strategy will be kept current and formally updated at each
milestone decision peint as the system approach and program
elements are better defined.

Event Driven fcquisition Strategy and Event Based Contracting

{1) The objectives of event driven acquisition strategy and event
based contracting are to:

(a) Highlight key developmental events,
{b) Avoid premature commitment to programs,

(c) Avoid forecing program decisions solely because of potential
loss of priced production options that may expire on a
certain date, and

(d} Identify contractor responsibility for the cost of program
delays caused by events within the contractor's centrol.

{(2) Event driven acquisition strategy explicitly links program
decisions to demonstrated accomplishments in development,
testing, and initial preduction.

(3) Event based contracting supports an event driven acquisition
strategy by imposing the linkages between demonstrated
performance and corresponding program phase and production
decisions. The events set forth in contracts must support the
appropriate exit criteria for the phase or intermediate
development events established for the acquisition strategy.

Competitive Environment. The acquisition strategy for a program will
describe plans to develop a competitive environment.

(1) Competition at the prime and subcontractor level must be
considered during each acquisition phase (see Part 2 for a
discussion of the phases). The strategies for acquisition
category I programs must be developed considering the provisions
of current statutes as highlighted in Part 3 of this
Instruction, Plans for competitive prototyping and competitive
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alternative sources, including the appropriate analyses, will be
included in Annex C, Acquisition Strategy Report, of the
Integrated Program Summary, DoD 5000.2-M, "Defense Acquisition
Management Documentation and Reports" (reference (c)).

(2) The Acquisition Strategy Report will discuss component breakout
plans and will include rationale justifying the component
breakout strategy {see Defense Federal Acquisition Regulation
Supplement, Appendix D, "Component Breakout" (reference (d}) for
analysis requirements}.

(a) Component breakout must be considered on every program and
should be done when there are significant cost savings, the
technical or schedule risk of furnishing government items to
the prime contractor is manageable and there are no other
overriding Governmental interests (e.g., industrial base
considerations.

{(b) In the Acquisition Strategy Report, list components
considered for breakout and provide a brief rationale for
those where a decision was made not to break out. A
decision not to break out any components must be justified
in the Acquisition Strategy Report to include the rationale
for not pursuing component breakout.

oW oW oW N N oW % N o R N N NN X NN

(3} The Head of each DoD Component with acquisition responsibilities
will designate a competition advocate for the Component (at the
general officer, flag, or senior executive service level) and in
each procurement activity as a resource to help the Component
Head to achievera competitive environment {see Title 41, United
States Code, Section 418, "Advocates for competition" (reference
(e}) and Title 10, United States Code, Section 2318, "Advocates
for competition” (reference (f))). The competition advocate
will be responsible for:

{a) Plamming for competition in each acquisition phase to
minimize inhibiting factors and to enable consideration by
the milestone decision authority of reasonable competitive
alternatives to propoesed noncompetitive actions;

(b) Challenging barriers to and promoting full and open
competition in the DoD Component or procurement activicy,
including unnecessarily detailed specifications and
unnecessarily restrictive statements of need;

(c) Developing competition goals which challenge the DoD
Component to achieve greater outreach for effective
* competition for each fiscal year.

* (d) Creating a file record by March 31 of each year covering the
* prior fiscal year, containing information regarding:

1l The level of competition achieved against the assigned
goal and, as appropriate, reasons for not attaining the
goal;

[[35]

Items considered significant by the DoD Component
concerned such as competitive awards and actions taken
to enhance competition in the previous fiscal year;

#First Amendment (Ch 1, 2/26/93) 5.A-3
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3 Mitigating actions affecting goal achievément, such as
the number of sources sought synopses issued to solicit
competitive sources to which there was no respense, and
other actions that indicated competition would not be
practicable;

4

A plan for improved competitionm in the forthcoming
fiscal year; and

3 Any other activities and accomplishments of the
Component's competition advocate.

* (e) This information will be retained and made available for
review by USD(A) or designee upon request.

NOTE: the annual Secretary of Defense competition report to Congress
is only required for 1986, 1987, 1988, 1989, and 1990. See Title 41,
United States Code, Section 419, "Advocates for competition®
(reference (e)).

d. Tailoring and Concurrency. The acquisition strategy will be

tailored to match the character of the program and allow the most
efficient satisfaction of individual pProgram requirements,
consistent with the degree of risk involved.

(1) Commensurate with risk and affordability consideratiens, such
approaches as maintaining multiple alternatives in high risk
areas; competitive prototyping of critical systems, subsystems,
and components; combining developmental and operational test and
evaluation; dual sourcing; and using multi-year procurement
should be considered.

(2) The benefits and risk associated with reducing lead time through
concurrency will be specifically addressed in tailoring the
acquisition strategy.

(a) Typically, there will be overlapping of activities
associated with the phases of an acquisition program. Such
overlapping of phases is known as concurrency.

(b) The most common form of concurrency is the production of a

system while developmental activities are still ongoing. The
risk in such concurrency is that of producing a large

#First Amendment {Ch 1, 2/26/93)
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number of units which might later prove to be unsuitable
and must then be discarded, modified to be useful, or
upgraded to production configuration. The use of low-rate
initial production is one approach to mitigate this risk.

{(c) The Program Manager must balance the risks of concurrency
with the costs of alternative approaches. The risks
inherent in the degree of concurrency chosen for the
program wWwill be addressed at the Milestone I and II
decision reviews.

Evolutionary Acquisition and Preplanned Product Improvement
Alternative acquisition strategies should be considered for systems
where requirements refinements are anticipated or where a technology
risk or opportunity discourages immediate implementation of a
required capability. Alternative acquisition strategies include
evolutionary acquisition and preplanned product improvement,

(1) Evolutionary acquisition is an approach in which a core
capability is fielded, and the system design has a modular
structure and provisions for future upgrades and changes as
requirements are refined. An evolutionary acquisiticn strategy
is well suited to high technology and software intensive
programs where requirements beyond a core capability can
generally, but not specifically, be defined. This approach is
described in Joint Logisties Commanders Guidance, "Evolutionary
Acquisition, An Alternative Strategy for Acquiring Command and
Control (C2) Systems" (reference (g)).

(2) Preplanned product improvement is a phased approach that
inerementally satisfies operational requirements in order to
address the cost, risk, or relative time urgency of different
elements of the system being developed. With this approach,
selected capabilities are deferred so that the system can be
fielded while the deferred element is developed in a parallel or
subsequent effort.

{a) This approach keeps a significant risk or delay associated
with one element of a system from delaying the fielding of
the entire system.

(b) Preplanned product improvement dictates a system design
Wwith provisions, interfaces, and accessibility integrated
into the design so that the deferred element can be
incorporated in a cost-effective manner when it becomes
available,

Contractor Management Reguirements. In tailoring an acquisition
strategy, the Program Manager must also address the management

requirements imposed on the contractor(s}.
{1} Acquisition proecess related requirements that are not mandated

by statute will be critically examined during the formulation of
an acquisition strategy.
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(2} This effort should not only address the careful selection of
specifications toc be put on contract but also identify and seek
relief from similar management requirements imposed by higher
authority.

RESPONSIBILITIES AND POINTS OF CONTACT

The matrix below identifies the offices to be contacted for additional
information on this section. The full titles of these offices may be
found in Part 14 of this Instruction.

Points of Contact
Dol Component
General Specific

0SD Dir, AP&PI DepDir, ASM
Dept of Army ASA(RDA) SARD-RP
Dept of Navy ASN{RDA) Dep, APIA
Dept of Air Force ASAF(A) SAF /80X
CJCS (Joint Staff) DJ8 J8/SPED
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PART S
SECTIONB

RISK MANAGEMENT

References: (a) Office of Management and Budget Circular A4-109, '"Major

System Acquisitions,'" April 5, 1976

(b) DoD 4245, 7-M, "Transition from Development to Production,"
September 1985, authorized by this Instruction

(c) DoD 5025.1-M, "Department of Defense Directives System
Procedures," December 1990, authorized by DeD Directive
5025.1, "Department of Defense Directives System,"
December 23, 1988

) sSee thaney L
1. PURPOSE Ca

a. These policies and procedures establish the basis for managing risk,
consistent with the guidelines contained in Office of Management and
Budget Circular A-109, "Major System fcquisitions” (reference {a)).

b. This section authorizes the Assistant Secretary of Defense
{Production and Logisties) to publish DoD L245.7-M, "Transition from
Development to Production" (reference (b}) in accordance with DoD
5025.1-M, "Department of Defense Directives System Procedures"
{reference (e)).

2. POLICIES -

a. A risk management program shall be established for each acquisition
program to identify and control performance, cost, and schedule
risks, using the areas of risk identified in DoD U245,7-M,
"Transition from Development to Production" (reference (b)),
throughout the acquisition cyele. The risk management program must
inelude provisions for eliminating these risks or reducing them to
acceptable levels,

b. Industry participation in risk management is essential to ensure a
clear understanding of program objectives, produce schedule realism,
and identify appropriate incentives for contractual agreements.

3. PROCEDURES

a. Essential Program Characteristies. The risk management program will
consist of planning, identification, assessment, analysis, and

reduction techniques to support sound program management decisions,
It will:

(1) Include a structured and documented risk assessment and analysis
process, with user participation, to identify risks early in the



program and to provide proactive, look ahead risk assessment and
review.

(2) Include clearly defined criteria for elements leading to the
risk assessment events. The satisfaction of these criteria must
be documented to support the rigor necessary in the risk
assessment process.

(a) These criteria are described in DoD 4245.7-M, "Transition
from Development to Production" (reference (b)).

(b) For design reviews (see Section 6-A}, which are necessary
to assess the risk of design, the steps that comprise the
criteria leading to the Preliminary Design Review and the
Critical Design Review are depicted in the following chart:

DESIGN EVENTS

DESIGN POLICY
DESIGN REQUIREMENTS
SYSTEM/SUBSYSTEM ARCHITECTURE

PRELIMINARY SCHEMATICS/LAYOUT
SOFTWARE PRELIMINARY DESIGN

PRELIMINARY PHYSICAL DESIGN

SOFTWARE DETAILED DESIGN

%PRELIMINARY DESIGN REVIEW (POR)

DESIGN RULES AND GUIDELINES
SOFTWARE CODE INSPECTIONS
PHYSICAL DESIGN VS REQUIREMENTS
ANALYSES (FUNCTIONAL, THERMAL ELECTRICAL POWER, RELIABILITY)
PRODUCT DRAWINGS & ASSOCIATED LISTS
TESTING (SOFTWARE MCGDULE, INTEGRATION, $YSTEM}
INSTALLATION & FIELD MANUALS
* CRITICAL DESIGN REVIEW (CDR)

(2) Include assessment of the contractor's managerial, development,
and manufacturing capabilities and processes.

{#) Identify and track risk drivers, define risk abatement plans,
and provide for continuous risk assessment throughout each
acquisition phase to determiif how risks have changed,

{5) Havé clearly defined evaluation criteria for assigning risk
ratings of high, moderate, or low to elements of risk associated
with each major subsystem and the overall system.

. &&& LSQ{.&M%&.—L)

Milestone Decision Point Reviews. As an integral part of this

effort, risks, risk reduction measures, rationale and assumptions
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made in assigning risk ratings, and alternative acquisition
strategies will be explicitly assessed at each milestone decision

peint. The acquisition strategy will be reviewed at each milestone
to ensure it adeguately accounts for the degree of risk associated
with the maturity of the technology involved in the system and with

the concurrency in the program.

¢. Guidelines. Additional risk management procedures are contained in
DoD 4245,7-M, "Transition from Development to Production' {(reference

(b)).

RESPONSIBILITIES ANP POINTS OF CONTACT

The matrix below identifies the offices to be contacted for additicnal

information on this section, The full titles of these offices may be

found in Part 14 of this Instruection.

Dol Component

Points of Contact

General Specific
0SD pprge- DUOD(A)  [nopmsscmery- Dig, 7S
DPDR&E(SEENF) DT &, S48
ASD(C3I) DASD(C3)
ASD(P&L) DASD(PR)/IEQ
Dept of Army ASA(RDA) SARD-DE
Dept of Navy ASN{RDA&) Dep, AFIA
Dept of Air Foree ASAF/A SAF/AQX
CJCS (Joint Staff) DJ8 J8/SFED

5-B-3
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SECTIONC

SCIENCE AND TECHNOLOGY DEVELOPMENT AND TRANSITION

Reference: (a) Title 10, United States Code, Section 2438, "Major programs:
competitive prototyping”

1. PURPOSE

These policies and procedures establish the basis for expleitation and
integration of science and technology in defense acquisition programs.
The DoD Science and Technology program consists of the programs in basic
research, exploratory development, and advanced technology development,

2. POLICIES

a. The Under Secretary of Defense for Acquisition, through the Director
of Defense Research and Engineering and together with the DoD
Components, shall:

(1} Provide a coordinated, overall DoD science and technology
program that supports national security and military strategy.

(2) Establish technology goals to meet stated defense planning and
operational capability objectives and dedicate the resources
necessary to support those goals. These goals shall strive to
maintain the nation’s technological superiority.

{3) Coordinate technical milestones, resource Information, and
program content by technology area and share this data across
all DoD Compoments to reduce unnecessary duplication of effort,
facilitate technology transition, and exchange technical
information.

b. The DoD Components shall establish technology development projects,
including manufacturing research programs, separate and independent
from specific defense acquisition programs.

¢. Advanced techneclogy demonstrations shall be conducted to assess the
military utility or cost reduction potential of innovative
Government or commercially developed techmologies. These advanced
technology demonstrations shall be focused on validating the
viability, utility, and producibility of a technelogy as opposed to
the demonstration of a system.

d. The acquisition strategy for each defense acquisition program shall
identify plans, activities, and criteria for assessing and
transitioning critical technologies from science and technology
development and demonstration programs.

e. Prototyping of critical manufacturing processes and hardware and
software systems and subsystems shall be conducted during Fhase I,
Demonstration and Validation, to reduce risk and to provide an

% oM e % N W % N A N X % ¥ N B N N W N W N N N O % N N % N O N N N N N X F N X O N NN AEFNENF XN
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opportunity for early operational assessment.

3. PROCEDURES

a. Technology Base Proiects. Technology Base projects will include:

(1) Basic research that advances the state of knowledge. This will
include long term, high payoff research, including critical
enabling technologies that provide the basis for technological
progress and the qualitative superiority of U.S. weapon systems.

(2) Exploratory development that translates promising basic research
into potential applications for broadly defined military
problems. This type of effort may vary from applied research to
sophisticated breadboard subsystems that establish the initial
feasibility and practicality of proposed solutions or
technelogies.

b. Advanced Technology Demonstrations. Advanced technology
demonstrations will be managed within the science and technology
management structure developed by the Director of Defense Research
and Engineering and will include:

(1) Projects that show the military utility or cost reduction
potential of technology when applied to different types of
military equipment or techniques. For example, advanced
materials, structures, and aerothermodynamics may be applied to
demonstrate improved jet engine performance.

(2) Evaluations of applied technologies in as realistic an
operaticnal environment as possible to assess the performance
payoff or cost reduction potential of advanced technology before
program specific prototyping begins, including assessment of
testability.

c. Technelogy Transition. Four underlying principles will govern the
) transition of technology into weapons systems:

(1) Technology development managers will maintain close interaction
with the requirements generation and acguisition management
systems to ensure their technology investments are focusing on
eritical military needs and to facilitate technology transition.

(2) Acquisition program offices must work closely with key
technology efforts to establish a technology transitien
approach. The approach will define technology transition tasks
to be accomplished and identify the resources required.

(3) Transition criteria and implementation methedology (what, when,
to whom, by whom) must be defined before demonstrating the
technology in an advanced technology demonstration.

(4) Periodic reviews should be conducted with program offices,
laboratories, users, and maintainers to assess the technical

ok N A o o ¥ N ¥ ¥ ¥ N % W o N N O N W % N ¥ N N NN N N N N N N NN NN NN KX N XN K NN ¥ F RN
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status, emerging performance, affordability, and remaining

technology shortfalls.

d. System Acquisition Programs. Technological advances will more often
be incorporated inte existing systems through modifications ox
upgrades rather than through the initiation of new systems.
Modifications, upgrades, or new programs will only be started when
the following criteria are met:

(1) The technologies have been demonstrated, thoroughly tested, and
shown to be producible.

(2) There is a clear and verified military need for the new system
or system upgrade.

(3) The new system or system upgrade is cost effective.

e, Phase 0. Concept Exploration and Definition. A major element of
Phase 0, Concept Exploration and Definition, is the assessment of
the opportunities made available by technology development. System
concepts will consider both existing and emerging technologies for
potential application to wvalidated mission needs.

(1) Available technologies that would enhance the cost-effectiveness
and capabilities of the concept should be included.

(2) Emerging technologies that may be available in time to be
integrated inte the final system design should be considered for
use in the concept.

{3) Emerging techhologies may also be considered for parallel
development as part of a preplanned product improvement or
evolutionary acquisition (see Section 5-A). This is appropriate
if they offer a solution to the validated mission need {(or part
of it), but are not yet mature encugh to plan for their
incorporation inte the system development at a reasonable level
of risk.

f. Phase I, Demonstration and Validation, and Phase II, Engineering and
Manufacturing Development. During Phase I, Demonstration and
Validation, and Phase II, Engineering and Manufacturing Development,
assessment of technology opportunities should continue.

(1) Prototyping will be a major element of Phase I, Demonstration
and Validation.

(2) The focus of prototyping will be on assessing and reducing the
risks associated with integrating available and emerging
technologies into a system design approach to satisfy a
validated mission need,

(a) Technologies will include hardware, software, and
manufacturing processes.

(b) Test and evaluation of prototypes will confirm the
feasibility of a specific design approach relative to its
ability to satisfy the mission need and to achieve minimum
acceptable operational performance requirements (see Section
4-B) within affordability constraints (see Section 4-D).

BN O R X N N N N N N %O N N NN N NN RN NN NN NN E NN N E N N W R N R NN RN A XN
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(¢) Prototyping will be used to assess cost and performance
trade-offs and to define program objectives for the
Development Baseline and the contract specifications for
Phase II, Engineering and Manufacturing Development (see
Section 11-4).

(d) Competitive prototyping in accordance with Title 10, United
States Code, Section 2438, "Major programs: competitive
prototyping"” (reference (a})) is required for acquisition
category I programs {(or a subsystem) unless the program is
excepted from the requirement in accordance with section
2438 (see Part 2 and Section 11-C). Competitive prototyping
for programs in other acquisition categories will be used to
the maximum extent practicable.

(3) Requirements for prototyping will be established at Milestone I,
Concept Demonstratlion Approval.

(a) These regquirements will be based on an assessment of the
technical, manufacturing, and cost risks associated with the
proposed concept and the results of technology
demonstrations,

(b) Special attention must be given to the risks associated with
the integration of technologies and to the applicability of
technology ‘demonstrations to the specific mission need and
cperational requirements being addressed by the propesed
concept.

(4} Selected prototyping may continue in Phase II, Engineering and
Manufacturing Development, as required to identify and resolve
specific design and manufacturing risks early in the phase or in
support of preplanned product improvement or evolutionary
acquisition (see Section 5-A).

(5) Prototyping will include the opportunity for early assessment of
operational effectiveness and suitability by the operational
test activity, with support from user and maintainer personnel,
to the maximum extent practicable. Prototyping will also
provide the opportunity for early assessment of system
testability to identify the need for new or modified test
capabilities.

. RESPONSTBILITIES AND POINTS OF CONTACT

The matrix on the next page identifies the offices to be contacted for
additional information on this section. The full titles of these
offices may be found in Part 14 of this Instruction,
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Points of Contact
DoD Component
General Specific
08D DDR&E DDBR&E(R&AT)
Dept of Army ASA(RDA) SARD-ZT
Dept of Navy ASN(RDA) CNO{091)
MCRDAC /AWT

Dept of Air Force ASAF(A) SAF/AQT
CICS (Joint Staff) DJ8 J8/DTO
Other DoD Components DARPA Dir, DARPA
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Reserved for Future Use
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PART 5

SECTIONE

INDUSTRIAL BASE

References: (a) Dol 5000.2-M, "Defense Acquisition Management
Documentation and Reports," February 1991, authorized by
this Instruction

(b) DoD Instruction 4200.15, "Manufacturing Technology
Program, "May 24, 1985

(c) Title 10, United States Code, Section 2439, "Major
programs: competitive alternative sources”

(d) Title 10, United States Code, Section 2440, "Technology
and Industrial Base Plans”

1. PURPOSE

These policies and procedures establish the basis for effective integration
of defense industrial base comsideration inte the defense acquisition
planning process.

2. POLICY

a. The industrial base implications of proposed defense acquisition
program peacetime, contingency support and reconstitution objectives,
to include conflicts with other DoD or commercial programs, shall be
addressed at each milestone decision point and throughout the
acquisition process.

Plans and actions must ensure that adequate industrial capability
exists to produce, in an efficient and cost-effective manner, the goods
and services required to meet DoD missions whenever that capability is
needed. Resources available will be leveraged toward investments
focused on critical technclogies and industrial capabilities; increased
reliance on commercial sources; and minimized investment in non-
essential and/or non-unique capabilities.

3. PROCEDURES

a. Contingency Support and Reconstitution Objectives. If applicable,

' contingency support and reconstitution objectives for a system will be
identified in the Operational Requirements Document (see Section 4-B).
The Operational Requirements Document will also describe the projected
contingency support and reconstitution environments,

b. Industrial Base Parameters. Industrial base parameters will be
included in Annex C, Acquisition Strategy Report, of the Integrated
Program Summary (see Section 11-C and DoD 5000.2-M, "bDefense
Acquisition Management Documentation and Reports" (reference (a)).
Leadtime to produce and production rate objectives will be identified
for peacetime and for contingency support and reconstitution, if
applicable,

x-x-ae-x-x-x-x-x-x-x-x»x-u—x—a-»»x-x—x-»x-x-x-x-»-::-x-x-wx-x-x-x-u-x—x-a-»u«x—x-x-u-x-x-
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¢. Industrial] Base Analysis. The Acquisition Strategy Report will address
industrial base issues. The acquisition strategy will include an
analysis of the industrial base’s ability to cost effectively design,
develop, produce, maintain, suppert, and restart the program and, if
applicable, the strategy to make production rate and quantity changes
in the program in response to contingency support and reconstitution
objectives. The acquisition strategy will also address actions to
increase use of commercial processes, products, and sources (see
Section 6-1).

(1) Considerations must include the investments and other special
actions necessary for critical technologies and industrial
capabilities to provide and sustain production and the NEeCessSary
support resources, and the design and availability of tooling and
facilities for expansion.

(2) Ongoing or potential manufacturing technology (see DoD Directive
4200.15, "Manufacturing Technology Program (reference (b))) and
Defense Production Act Title IIT projects in support of program
objectives should be identified.

d. Acquisition Programs. For acquisition programs, the acquisition
strategy must do the following:

(1) Provide for competitive alternative sources in accordance with
Part 3 of this Instruction and Title 10, United States Cede,
Section 2439, "Major programs: competitive alternative sources"
(reference (e))

(2) Include analysis of the capabllity of the defense industrial base
to cost effectively design, develop, produce, maintain, support,
and restart the program in. accordance with Title 10, United States
Code, Section 2440, "Technology and Industrial Base Plans”
(reference (d)).

4. RESPONSIBILITIES AND POINTS OF GONTACT

The matrix below identifies the offices to be contacted for additional
information on this section. The full titles of these offices may be found
in Part 14 of this Instruction.

***%X‘N‘#ﬂ'**ﬂ-**ﬁ-***’I-)l-)l-*X-H'3!-:1-3(-)!-ﬂ-*&[‘H‘**&***&*********X‘X’ﬂ-%***

Points of Contact
DoD Component
General Specific
0sD ASD(P&L) DASD{PR} /TEQ
Dept of Army ASA(RDA) SARD-RP
Dept of Navy ASN(RDA) CNO (N&)
HQMC/I&L
Dept of Air Force ASAF/A SAF/AQX
CICS (Joint Staff) DJ4 J4 /LPD
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PART 5
SECTIONF

PROGRAM PROTECTION AND TECHNOLOGY CONTROL

References:

(a)
(b)
{c)
(d)
(e)

(£)

(g)
(h)
(i)
(3

(k}

(1)

(m)

{(n)
(o)
{p)

Dol Directive 5200.28, "Security Requirements for Automated
Information Systems (AISs)," March 21, 1988

DoD Directive C-5200.5, "Communications Security (U),"
Qctober 6, 1981

Dob Directive €-5200.19, "Control of Compromising
Emanations (U),"™ February 10, 1968

DoD Directive 5240.2, "DoD Counterintelligence," June 6,
1983

DoD 5220.22-M, "DoD Industrial Security Manual for
Safeguarding Classified Information," September 1987,
authorized by DoD Directive 5220.22, "DoD Industrial
Security Program," December 8, 1980

DoD 5200.1-R, "Information Security Program Regulation,"
June 1986, authorized by DoD Directive 5200.1, "DoD
Information Security Program," June 7, 1982

DoD Directive 5230.24, "Distribution Statements on
Technical Documents,™ March 18, 1987

DoD Directive 5230.25, "Withholding of Unclassified
Technieal Data from Public Disclosure," November 6, 1984
DoD Directive 5205.2, "DoD Operations Security Program,"
July 7, 1983 .

DoD 5200.2-R, "DoD Personnel Security Program," January
1987, authorized by DoD Directive 5200.2, "DoD Personnel
Securiby Program," December 20, 1979

DoD Directive 5210.41, "Security Poliecy for Protecting
Nuclear Weapons,” September 23, 1988

DoD 5100.76-M, "Physical Security of Sensitive Conventional
Arms, fmmunition, and Explosives," February 1983,
authorized by DoD Directive $100.76, "Physical Security
Heview Board," February 10, 1981

DoD Directive 3224.3, "Physical Security Equipment {PSE):
Assignment of Responsibility for Research, Development,
Testing, Evaluation, Production, Procurement, Deployment,
and Support,” February 17, 1987

Deputy Secretary of Defense Memorandum, "Technology
Assessment/Control Plan," May 23, 1990

DoD Directive 5530.3, "International Agreements," June 11,
1987

Dob Directive 5230.11, "Disclosure of Classified Military
Information te Foreign Governments and International
Organizations," December 31, 1984



1. PURPQSE

a.

These policies and procedures establish the basis for protecting
defense systems and technical data from hostile intelligence
collection efforts and unauthorized disclosure during the acgquisition
process to ensure uncompromised combat effectiveness. They are
designed to protect the system, the acquisition program, and the
underlying technology.

2. POLICIES

a.

4 comprehensive protection and technology control program sbail be
established for each defense acquisition program to identify and
protect classified and other sensitive information. '

Protection planning for each acquisitien program shall address:

(1) The use of counterintelligence and opebations security surveys

to monitor information loss during system development,

(2) The definition of threat options (reactive threat) and the
potential for exercising those options which could counter the
acquired system's capabilities,

{3) The potential vulnerabilities of the aequired systeﬁ'caused by
evolving threat capabilities, and : : :

{4) For international programs, technology assessment and control.

3. PROCEDURES

a.

Security Disciplines. An overall protecticn program from the hostile
intelligence collection threat for acquisition activities will be
established and maintained by integrating the following security
diseciplines into a coherent program: :

(1) Automated information security, using DoD Directive 5200.23,
"Security Requirements for Automated Information Systems®
{reference (a));

{2) Communications security, using DoD Directive C-5200.5,
"Communications Security (U)" {(reference (b}};

(3) Compromising emanations, using DoD Directive C-5200.19, "Control
of Compromising Emanations (U)" (reference (c));

(4) Counterintelligence, using DoD Directive 5240.2, "DoD
Counterintelligence” (reference {(d}};

(5) Industrial security, using DoD 5220.22-M, "DoD Industrial
Security Manual" (reference (e)); '

(6) Information security, using DoD 5200.1-R, "Information Security
Program Regulation® {reference {(f)), DoD Directive 5230.2i,
*Distribution Statements on Technical Documents" (reference
{g)), and DoD Directive 5230.25, "Withholding of Unclassified
Technical Data from Public Disclosure" (reference (h));

(7) Operations security, using DoD Directive 5205.2, "DoD Operations
Security Program" (reference (i));
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(8) Personnel security, using DoD 5200.2-R, "DoD Personnel Security
Program" {reference (j)); and

(9) Physical security, using DoD Directive 5210.41, "Security Poliey
for Protecting Nuclear Weapons" (reference (k}}, DoD 5100.76-M,
"Physical Security of Sensitive Conventional Arms, Ammunition,
and Explosives" (reference (1)), and DoD Directive 3224.3,
"Physical Security Equipment" (reference (m)).

Program Protection Plan. Program protection will be addressed at
Milestone I and subsequent milestones and will be applied during all
phases of the acquisition process from program initiation to
deployment,

(1) The protection program will encompass program related activities
at test centers, ranges, laboratories, contractor facilities,
and deployment locations as required to provide protective
measures for all aspects of the acquisition program.

(2} A program protection plan will be developed prior to Milestone I
and updated for subsequent milestones. The plan should address
the considerations identified in attachment 1.

Security Classification Guide. A security classification guide will
be prepared for each system as required by DoD 5200.1-R, "Information .
Security Program Regulation" (reference (f)). Classification
guidance should be time phased and include appropriate controls for
sensitive unclassified information.

System Security Engineering. A system security engineering program
will be established (see Section 6-J),

International Security Considerations. The potential for

international cooperative research and development, copreduction, and
sale of military equipment will be addressed at each milestone
review,

(1) When such international cooperation and/or sales are
anticipated, a Technology Assessment/Control Plan and Delegation
of Disclosure Authority Letter will be prepared as directed by
reference (n), using the format in DoD Directive 5530.3,
"International Agreements" (reference (o)), as a guide. The
Plan and Letter will be approved by the milestone decision
authority in coordination with the Component principal
disclosure authority. The Technology Assessment/Control Plan
must be completed prior to the release of solicitations or
commitments for foreign participation or foreign sales.

{2} Final decisions on the releasability of classified information
are the responsibility of the DoD Component Head having original
classification authority over the information, in compliance
with DoD Directive 5230.11, "Disclosure of Classified Military
Information to Foreign Governments and International
Organizations" (reference (p)).
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4. RESPONSIBILITIES AND POINTS OF CONTACT.

The matrix below identifies the offices to be contacted for additional
information on this seection., The full titles of these coffices may be
found in Part 14 of this Instruction.

Points of Contact
Dol Component
General Specifie

0OSD Technology Control |USD(F) DUSD{SP}

Program Protection ]DDR&E DDDR&E(P&R)
Dept of Army DCSI ) DAMI-CI
Dept of Navy ASN(RDA) DASN{C3I/EW/SPACE)
Dept of Air Force SAF/AQX SAF/IGS
Other DoD Components DIA DIA/DT-AS

Attachment - 1

1. Program Protection Considerations
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ATTACHMENT 1

PROGRAM PROTECTION CONSIDERATIONS

This attachment identifies the considerations to be addressed in the program
protection plan and discussed at milestone decision peoints.

1. System Description and Protected Elements. Summarize sensitive
technologies and unique system features as Essential Elements of Friendly
Information (EEFI} that must be protected,

2. Protection Threats and Vulnerabilities, Define protection threats and
program vulnerabilities. There should be a direct correlation between the
threat for which the system is being acquired to counter or operate in, as
defined in the system threat assessment {see Section 4-4), and the foreign
intelligence collection threat against the system acquisition program.
Accordingly, counterintelligence and operations security surveys should be
used to identify the Essential Elements of Friendly Information, in the
environments that they are to be used, which are most at risk and of value to
the adversary. Environments include contractor facilities, test sites,
program offices, depot and depleyment locations,

3. Countermeasures. Deseribe a multidisciplinary security concept that
contains tailored countermeasures based on threat, system vulnerabilities,
environments, and sensitivity of technology during the acquisition life
cycle. Include time phased plans te transition the security concept and
countermeasures as the system moves through the acquisition process. Provide
rationale for the selected concept and countermeasures.

L. Protection Costs. Define the resources {personnel, equipment, and
funding} required in each acquisition phase to provide the level of
protection proposed in the security concept. Identify primary sources of
counterintelligence and security support to be used in each phase.

5. Other Considerations. Discuss and attach as applicable:

a. Security Classification Guide

b. Technology Assessment/Contral Plan and Delegation of Disclosure
Authority Letter. Exposure and vulnerabilities increase when a
program is identified for international cooperation and/or foreign
sale. For such programs security and foreign disclosure planning and
control requirements must be addressed through the preparation of a
Technolegy Assessment/Control Plan and Delegation of Disclosure
Authority Letter. Consideration should be given to use of an export
version of the system. The Plan and Letter will be reviewed,
modified, and amended as necessary at each milestone,

5-F-1-1






Feb 23, 91
5000.2, PART 6

PART 6

ENGINEERING AND MANUFACTURING

fcquisition strategies and program plans must be complete, well thought out,
and tailored to accomplish stated objectives while controlling risk.

The policies and procedures presented in this part establish a common frame
of reference for developing program plans in the areas of engineering and
manufacturing. These policies and procedures must be judiciously applied.
They are not a substitute for good judgment and common sense, nor are they
intended to stifle innovation.

The policies and procedures are organized and presented as follows:

SECTICN SUBJECT
i} Systems Engineering
Work Breakdown Structure
Reliability .and Maintainability
Computer Resources
Transportability
Survivability
Electromagnetie Compatibility and Radio Frequency Management
Human Factors
System Safety, Health Hazards, and Environmental Impact
System Security |
- Design to Cost
Nondevelopmental Items
Use of the Metric System
Computer Aided Acquisition and Logisties Support
Design for Manufacturing and Production
Quality
DoD Standardization Program

w0 YO = DR - D@ mme 0w

DoD Parts Control Program
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PART 6
SECTION A

SYSTEMS ENGINEERING

References: (a) MIL-STD-4¢9, “Engineering Management™

(b) MIL-STD-1388, "Logisties Support Analysis"

(e) MIL-5TD-1528, "Manufacturing Management Program"

(d) DoD-STD-2167, "Defense System Software Development!

(e) MIL-H-46855, "Human Engineering Requirements for Military
Systems, Equipment, and Facilities"

(f) MIL-STD-1521, "Technical Reviews and Audits for Systems,
Equipments, and Computer Programs"

PURPOSE

These policies and procedures establish the basis for integrating the
technical efforts of the entire design team to meet program cost,
schedule, and performance objectives with an coptimal design solution that
encompasses the system and its associated manufacturing, test, and
support processes.

PCLICIES

a. Systems engineering shall be applied throughout the system life cycle
as a comprehensive, iterative technical management process to:

{1) Translate an operational need into a configured system meeting
that need through a systematic, concurrent approach to
integrated design of the system and its related manufacturing,
test, and suppert processes;

(2) Integrate the technical inputs of the entire development
community and all technieal disciplines (inecluding the
concurrent engineering of manufacturing, logisties, and test)
into a coordinated effort that meets established program cost,
schedule, and performance objectives;

. {3) Ensure the compatibility of all functional and physical
interfaces (internal and external) and ensure that system
definition and design reflect the requirements for all system
elements: hardware, software, facilities, people, and data; and

(4) Characterize technical risks, develop risk abatement approaches,

and reduce technical risk through early test and demonstration
of system elements.
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The primary roles of the Government and contractor program offices in
the systems engineering process shall be management and execution,
respectively.

The systems engineering process shall place equal emphasis on system
capability, manufacturing processes, test processes, and support
processes.

3. PROCEDURES

a.

Systems Engineering Manapement. An effective systems engineering
management program will be implemented for each acquisition program.
Recommended procedures are contained in MIL-STD-499 {reference (a)).

(1) The technical processes identified in MIL-STD-1388,
MIL-STD-1528, DoD-STD-2167, and MIL-H-46855 (references (b}
through (e)) are major elements of the technical development
process and will be integrated into a comprehensive system
development effort.

(2) Design reviews will be conducted periodically to assess the
progress of the effort and the risk in the design (see
Section 5-B). Recommended review procedures are contained in
MIL-5TP-1521 (reference (f)).

Systems Engineering Tasks. The key systems engineering tasks that
will be performed are:

{1) Translating operational requirements inte design requirements

(a} 1In the broadest sense, the systems engineering process
begins when either the need for a eapability is recognized
or the opportunity to exploit a technology presents itself
and is converted into defined operational requirements.
These requirements are further translated into detailed
design specifications,

(b) The program office will work with the user or user's
representative to establish feasible operational
requirements {see Section 4-B) and identify the eritieal
operational characteristics and constraints (see
Section 4-C}.

1 A disciplined requirements collection and translation
methodology will be used to convert these requirements
into detailed design specifications.

[4%]

Each program office will establish a process by which to
balance design specifications, conduct trade-offs, and
optimize the system design. This process will provide
for free and open exchange of information among members
of the design team to ensure that all necessary
engineering design elements, manufacturing, and
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supportability present their design issues in a timely
manner.

(2) Transitioning technology from the technology base to program
gpecific efforts

(a) The program office will work closely with its key
technology efforts to establish a technology transition
approach. The approach will define tasks and resources
required.

{b) Transition criteria and implementation methodology (what,
when, to whom, by whom) will be defined prior to transition
into engineering development (see Sections 5-C/D).

(3) - Establishing a technical risk management program

{(a) This program is part of the overall program risk management
effort (see Section 5-B). Techniceal risks will be
identified and assessed throughout the acquisition cycle.

{b) The acquisition strategy must include provisions for
eliminating these risks or reducing them to acceptable
levels.

(¢) Effects of technieal risk on pregram cost and schedule,
risk reduction measures, rationale and assumptions made in
assigning risk ratings, and alternative acquisition
strategies will be explicitly assessed at each milestone
decision point.

(4) Verifying that the system design meets the gperational need

{a) A comprehensive verification process will be established to
integrate design analysis, design simulation, and
demonstration and test.

{b) All eritical characteristics will be identified and
required performance will be verified by demonstration and
test. Tests include operational effectiveness and
suitability evaluations {see Part 8} and manufacturing
process proofing tests (see Section 6-0).

(c) Design analysis and simulation complement, not replace,
demonstration and test. Where total verification by test
is not feasible, testing is to be used to verify key
characteristics and assumptions used in the design analysis
or simulation.

Technical Discipline Integration. The development of defense systems
requires the integration of a variety of technical disciplines.

Requirements for various technical specialties will vary depending
upon the nature of the program. Each Program Manager is responsible
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for determining what technical support is required to achieve the
technical objectives of the program.

{1) The table on the facing page highlights the more common
technical specialties and DoD source documents containing
recommended procedures. Those procedures should be employed
through the tailored application of the relevant standards and
guides, adapted to specific program characteristies.

{(2) The systems engineering process will allocate system
requirements to establish clear technical reguirements for each
technical specialty in a concurrent manner to support the
integrated system design. The systems engineering process will
collectively analyze the design specifications, conduct trade-
offs, balance total system requirements, and establish the final
configuration.

Planning and Contrel. The preogram office will establish a
comprehensive planning and control system for systems engineering
management, This system will include engineering planning, technical
performance measures, configuration management, and techniecal data
management.

(1} Engineering Planning. Planning for major systems engineering
events will be included in the program acquisition strategy {see
Section 5-4).

(a) Additionally, the program office will require a Systems
Engineering Management Plan (SEMP) from the contractor.

{b) If the program office retains system integration
. responsibility, it will prepare the plan using contractor
inputs as required.
(¢} The Systems Engineering Management Plan will document:

1 Management of the systems engineering process,

2 Integration of the required technical specialties,

kst

Performance measures development and reporting,
ineluding intermediate performance criteria, and

I} Key engineering milestones and schedules.

(2) Technical Performance Measures. Performance measures must be
developed and maintained throughout the process. These measures
Wwill be used to assess how well the evolving design meets the
system requirements.

{a) Particular attention will be paid to those measures that
are critical to risk management.
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TECHNICAL DISCIPLINE REFERENCE
Climatic information MIL-STD-210
Computer aided acquisition and MIL-HDBK-59
logistics support
Corrosion prevention and controi MIL-STD-1250 MIL-STD-1568
Environmental analysis MIL-STD-810
Electromagnetic compatibility - - MIL-STD-1541 MIL-STD-461
MIL-E-6051 MIL-HDBK-237
Electrostatic discharge MIL-STD-1686
Human factors MIL-STD-1472  MIL-STD-1794
MIL-STD-1800 MIL-HDBK-763
MIL-H-46855
Maintainability MIL-5TD-470 MIL-STD-1843
MIL-STD-2184 MIL-HDBK-791
Manufacturing MIL-STD-1528
Nondestructive inspection MIL-HDBK-728 MIL-HDBK-731
MIL-1-e(70
Parts control MIL-STD-965
Producibility MIL-HDBK-727
Quality MIL-Q-9858 MIL-1-45208
Reliability/durability MIL-STD-785 MIL-STD-1530
MIL-STD-1543  MIL-STD-1783
MIL-STD-1796  MIL-STD-1798
MIL-STD-2164
System safety engineering MIL-STD-882
Software DoD-STD-2167 MIL-STD-1803
MIL-STD-1815
MiL-HDBK-287
Software quality assurance DoD-STD-2168 DoD-HDBK-286
Supportability MIL-STD-1388
Survivability MIL-STD-1798  MIL-STD-2069
' DoD-STD-2168 MIL-HDBK-336
System security MIL-STD-1785
Telecommunications MIL-STD-188-xxx
Testability MIL-STD-2165
Thermal design/analysis MIL-HDBK-251
Transportability MIL-STD-1367  MIL-HDBK-157
Value engineering MIL-STD-1771
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{b} The data for each measure will be based on engineering
judgment, design analysis, test data (ineluding early test
results), and operational data, depending on the status of
the design.

(3) Configuration Management. Configuration manageﬁent will be used
to control system design throughout the system life cycle (see
Section 9-4}.

(a) Configuration management will provide a complete audit
trail on decisions and design modifications.

{b) The design status of each test article and production
system will be tracked to ensure valid test results.

(4) Technical Data. Usable technical data is the formal product of
. the systems engineering process. (See Section 9-B.)

(2} Throughout the process, the appropriate level of design
detail must be formally documented. These data start as
validated operational requirements, are translated into
system performance objectives and threshelds, become
detailed design requirements, and finish as specifications,
drawings, process specifications, acceptance test
procedures, and technical manuals. (See Section 4-B.)

(b} In addition, various other documents, such as test reports
and design analysis reports, may be required.

e. Work Breakdown Structure. The results of the systems engineering
analysis of the system requirements will be translated into a
structure of the products and services which comprise the entire work
effort. That structure will be captured in a work breakdown
structure (WBS) that provides the framework relating statements of
work, contract line items, configuration items, technical and
management reports, and the hardware, software, and data elements of
the system. (See Section 6-B.)

RESPONSIBILITIES AND POINTS OF CONTACT

The matrix on the next page identifies the offices to be contacted for
additional information on this section. The full titles of these offices
may be found in Part 1l of this Instruction.
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SECTION A
Peints of Contact
DoD Component
General Specific
0sD- pomEE- DUSD LAY  loppresepse BIE, 7S
| DDDRLELSEINE} 21/ Sdi S
ASD(C3I) DASD(C3}
Dept of Army ASA(RDA) SARD-DE
Dept of Navy ASN(RDA) Dep, APIA
Dept of Air Force ASAF(4) SAF/AQK
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SECTION B
WORK BREAKDOWN STRUCTURE
References: (2} DoD Directive 5010.20, "Work Breakdown Structures for

Defense Materiel Items," July 31, 1968 (canceled)
{b) MIL-STD-881, "Work Breakdown Structures for Defense
Materiel Items"

1. PURPOSE

a. This section replaces DoD Directive 5010.20, "Work Breakdown
Structures for Defense Materiel Items" (reference {a)}, which has
been canceled.

b. These polieces and procedures establish the essential framework for
program and technical planning, cost estimating, resource
allocatioens, performance measurement, and status reporting,

2. POLICIES
a. The work breakdown structure (WBS) shall:

(1) Define the total system to be developed or produced;

(2) Display it as a product oriented family tree composed of
hardware, software, services, and data; and

(3) Relate the elements of work to each other and to the end
product.

b. HWork breakdown structures shall be developed for each program and for
each individual contract within the program.

3. PROCEDURES

a. Program Work Breakdown Structure

(1) & program work breakdown structure will be developed to define
initially the top three levels of a work breakdown structure for
the entire acquisition cycle of the system being acquired.

(a} MIL-STD-881 (reference (b))} defines the top three levels of
work breakdown structure for seven categories of defense
systems: aircraft, electronics, missiles, ordnance, ships,
space systems, and surface vehicles,
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(b} Extensions of the work breakdown structure will be
consistent with MIL-STD-881 (reference (b)) but tailored to
the specific program.

(2) A final program work breakdown structure will be prepared by
compiling the elements of the contract work breakdawn
structure{s) with the initial program work breakdown structure.

Contract Work Breakdown Structure. From the initial program work
breakdown structure, preliminary contract work breakdown structures
for individual contracts will be developed to be negotiated with the
contractors involved. The confract work breakdown structure will be
extended to lower levels by the contractor in accordance with
MIL-STD-881 {reference {(b}).

{1} Information on econtract work breakdown structure content helow
the first three levels will be available to the Program Manager.
Changes to elements below the first three levels will be
identified to the Program Manager prior to implementation.

(2) Contracts will specify the levels of contract work breakdown
structure at which costs will be accumulated for reporting to
the Government., Traceability of cost accumulations will be
required to only those lower contract work breakdown structure
levels used by the contractor for internal cost control.

Specifications. The family of specifications and drawings resulting
from the progressive steps of systems engineering will conform to the
work breakdown structure.

(1) Integrated logistics support will be accommodated in the
appropriate levels of the work breakdown structure in accordance
with MIL-STD-881 (reference (b)).

(2} Software will be accommodated in the appropriate levels of the
work breakdown structure in accordance with MIL-STD-881
(reference (b)}.

(a) Software will be identified with the hardware it supports.
Aggregations of work breakdown structure elements for
software management and reporting will be accomplished by
summation of relatable elements of the program work
breakdown structure.

(b) Overall system software to facilitate the operation and
maintenance of the computer systems and associated programs
(e.g., operating systems, compilers, and utilities} and
applications software that interfaces with more than one
equipment item will be called cut at the appropriate work
breakdown structure level.

(3) Functicnal cost elements (e.g., engineering, tooling, quality
contrel, and manufacturing) are not work breakdown structure
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elements and will not be represented as such in work breakdown
structures.

{4) Work breakdown structure elements may contain both nonrecurring
and recurring effort.

RESPONSIBILITIES AND POINTS QF CONTACT

The matrix below identifies the offices to be contacted for additional
information on this section. The full fitles of these offices may be
found in Part 14 of this Instruction.

Points of Contact
DoD Component
General Specific
QsD ASD(PA&E) Chair, CAIG
Dept of Army ASA{RDA) SARD-DE
Dept of Navy ASN(RDA) Dep, APIA
Dept of Air Force ASAF(A) SAF/AQX
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PART 6
SECTION C

RELIABILITY AND MAINTAINABILITY

References: {2} DoD Directive 5000.40, "Reliability and Maintainability,”
July 8, 1980 (canceled)

{b) DoD Instruection 3235.1, "Test and Evaluation of System
Reliability, Availability, and Maintainability,"

February 1, 1982 (canceled)}

(¢) DeD 3235.1-H, "Test and Evaluation of System Reliability,
Availability, and Maintainability - 4 Primer," March 1982,
authorized by this Instruction

(d) DoD 5025.1-M, "Department of Defense Directives System
Procedures," December 1990, authorized by DoD Directive
5025.1, "Department of Defense Directives System,"
December 23, 1988

(e) MIL-STD-470, "Maintainability Program for Systems and
Equipment”

(£} MIL-3TD-785, "Reliability Program for Systems and
Equipment"

1. PURPOSE

a. This section replaces DoD Directive 5000.40, “Reliability and
Maintainability" and DoD Instruction 3235.1, "Test and Evaluation of
System_Reliability, Availability, and Maintainability" {references
(a) and (b)), which have been canceled.

b. These policies and procedures establish the basis for a comprehensive
effort designed to increase combat capability and reduce life-cycle
ownership costs,

e. This section autheorizes the Director of Defense Research and
Engineering to publish DoD 3235,1-H, "Test and Evaluation of System
Reliability, Availability, and Maintainability - 4 Primer"
{reference (c)) in accordance with DoD 5025.1-M, "Department of
Defense Directives System Procedures" {reference {d)).

2. POLICIES

a, Reliable and maintainable systems are achieved through a disciplined
engineering approach employing the best design and manufacturing
practices. Emphasis shall be on:

(1) Understanding the user's system readiness and mission
performance requirements, physical environments {during use,
maintenance, storage, etc) and the resources {people, dollars,
ete) available to support the mission;
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(2) Managing the contributions to system reliability and
maintainability that are made by hardware, software, and human
elements of the system;

{3) Preventing design deficiencies (including single point
failures), precluding the selection of unsuitable parts and
materials, and minimizing the effects of variability in the
manufacturing processes; and

(4) Developing robust systems, insensitive to the environments
experienced throughout the system's life cycle and easily
repaired under adverse conditions,

Failure detection and correction technigues such as reliability
growth testing are to be used to mature good designs. They should
not be relied upon to fix poor designs. :

3. PROCEDURES

a.

Reliability and Maipntainability Cbjectives. Program objectives for
reliability and maintainability will be defined early in the program
and used to evaluate the design in development and production.

(1) Reliability and maintainability objectives will be based on
operational requirements, be stated in quantifiable, operational
ferms, and be defined for all elements of the system, including
support and training equipment.

{2) Reliability and maintainability objectives will be derived from
and directly support the system readiness objective {see
Section 7-4).

{(3) Reliability objectives will address both mission reliability
(e.g., break rate, weapon system reliability) and logistic
reliability (e.g., demand for maintenance, demand for supply
support).

(4) Maintainability objectives will address servicing, preventive
(scheduled) maintenance, corrective (unscheduled) maintenance,
and battle damage repair in terms of allowable downtime or
turnarcund time, required manpower, skill levels, special tools
and test equipment, and diagnostic capabilities.

Design Development. Allocations, predictions, and design analyses
should be part of an iterative process of continually assessing and
improving the design.

(1) A design reference mission profile will be developed that
includes functional and environmental profiles that:

(a) Define the boundaries of the performance envelope,
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(2)

(3)

(4}

(5)

(6}
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{b) Provide the timelines (environmental conditions and applied
or induced stresses over time) typical of operations within
the envelope, and

(e} Identify all constraints (including conditions of storage,
maintenance, transportation, and operational use), where
appropriate,

Reliability and maintainability objectives will be translated
into quantifiable contractual terms and allocated through the
system design hierarchy.

{a) Contractual requirements will be traceable to operational
requirements. '

(b) Predicted and demonstrated failure rates and repair times
Wwill be used to evaluate the design. Predictions should be
based on the design reference mission profile and prior
reliability data.

{c} Predictions will not be used as evidence that the
contractual reliability requirements have been met.

Single point failures must be avoided.

(a) If a mission or safety critical single point failure mode
cannot be eliminated through design, the design must be
made robust (insensitive to the causes of failure) or
redundant.

(b) Fault tree analysis and failure modes, effects, and

- eriticality analysis (FMECA) will be eonducted before
detailed design for systems where degradation or failure
will compromise the mission or the safety of the operator
or maintainer,

Thermal, shoek, vibration (including resonant frequency),
corrosion, durability, and life analyses or tests should be done
for electronic and mechanical egquipment.

(a} Sneak eircuit analysis should be applied to mission or
safety critical circuitry and software,

{b) These analyses and tests should be performed as an integral
part of design evolution and validation and not as "after-
the-faet" inspections,

Dormant reliability analyses will be done and an aging and
surveillance program will be established for pyrotechnies,
explosives, rocket motors, and other items that have shelf-life
(dormant reliability) requirements.

The first iteration of the maintainability analyses should be
completed before detailed design and then continued as an
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(7)

iterative process during the detailed design phase. {See
Section 7-A.)

{a} Systems requiring fault detection and isolation capability
should complete a failure modes and effects analysis,

(b) Maintainability analysis will be conducted under the
logistics support analysis (LSA)} process.

(e) The results from the analyses and lessons learned will be
used to develop specific maintainability design criteria.

Prevention and elimination of unverified indications of failure
(false alarms, "could not duplicates,™ ete) will be part of the
system design process,

c. Special Reliability Design Considerations

(1)

(2)

(3)

Parts selection and compenent derating guidelines will be
established. These guidelines must consider past component
history, environmental stresses, and component eriticality.

(a) Stress analysis and testing will be performed to verify
compliance with approved derating criteria.

(b) The system should be designed such that it maintains
minimum acceptable performance despite variations due to
the manufacturing process, life-cycle environment, and
component degradation or drift.

(c) Design complexity and parts counts should be minimized.

Government or contractor furnished or off-the-shelf items will
be shown to be operationally suitable for their intended use and
capable of meeting their allocated reliability requirement.

The reliability effort must be closely coordinated with the
other specialty engineering efforts, especially maintainability,
diagnostics, supportability, electromagnetic compatibility,

‘safety, quality, producibility, test, and manufacturing.

Special Maintainability Design Considerations

(1)

(2)

Battle damage repair techniques must be identified and, if any
are required, be developed conecurrently with the weapon system
design. They should be demonstrated before Milestone III,
Production Approval.

For eleetronic circuitry, electrostatic discharge centrol

procedures will be included in the design, manufacturing,
packaging, handling, and repair processes.
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Where cost-effective, nondestructive inspection techniques will
be developed for analyzing the condition of a system without
removing, disassembling, or destroying the inspection item.

Design ecriteria will specify that maintenance tasks will be
performed with a minimum number of common and peculiar tools.

The most effective combination of automated, semiautomated, and
manual diagnostics will be used to detect, identify, and
unambiguously isolate all failures at the designated level of
repair within user specified time constraints.

Software Maintainability

(1)

(2)

(3)

(4)

Processors should be selected that will not constrain software
maintenance by having insufficient memory and timing reserves.

Software support capability must be acquired.

(a) This should include additional computers for developing
changes; code generatien tools such as compilers, linkers,
and debuggers; requirements and design tools such as
computer aided software engineering; and documentation and
training.

(b} It is normally desirable to use the same tools for
maintenance that were used for development.

Software documentation must be understandable, complete, and in
a format that is compatible with the software tools being used.

Software maintainability is enhanced by applying modern software
engineering practices, ineluding modularization and other
techniques facilitated by the Ada programming language, and
associated support fools and environments.

Preserving Reliability During Manufacturing

(1)

An aggressive environmental stress screening (ESS) program will
be developed for electronie equipment and applied to engineering
development and production assets.

(a)} Screens should be developed that efficiently precipitate
out latent defects. They should not be based on actual
operating conditions or environmental stresses. They
should be based on the stresses needed to stimulate latent
defects to failure.

(b) Screening may be reduced to sampling when the manufacturing
processes are proven capable of producing defect free
assemblies as measured by no latent defects being revealed
by the sereening and the achievement of effective process
‘'yield rates.
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(2)

(3)

(¢) Environmental stress screening should be formulated so as
to preclude the requirement for burn-in,

Manufacturing processes and operations will be designed to
reduce component defects and tolerance buildup. The contractor
should be required to employ design for manufacturing and
variability reduction techniques and identify and control the
ceritical processes.

Contractors should be regquired to ensure the reliability and
quality of basic system piece parts entering the manufacturing
process. Methods to achieve this include validating vendor
assessments of part reliability and quality and conducting a
parts rescreening program. The intent is to start the
manufacturing process with reliable plece parts.

Reliability Testing and Growth. Reliability testing should be

tailored for efficiency in terms of reliability growth data and
management information.

(1)

(2}

(3)

)

(5}

Tests that determine contractual compliance will be conducted
independent of the contractor or under program office or plant
representative supervision.

(a) All unscheduled maintenance events (including false
alarms), software induced failures, and failure related
mission deviations will be scored as relevant, chargeable
failures. :

{(b) The failure of built-in test (BIT) to correctly detect a
failure will be subject to corrective action as an
additional failure.

(e) Criteria will be established before testing to classify the
severity of all failures (i.e., catastrophie, mission
critical, or noneritical).

A reliability growth program should be developed to satisfy the
reliability levels required at Milestone III. Planned growth
should be stated as a series of intermediate milestones with
objectives for each. Combined environmental testing should be
conducted where appropriate. This should yield mature
reliability early in the production program.

Reliability tests and demonstrations will be based on actual or
simulated operational conditions. The exception is accelerated
life testing where the emphasis is on collecting failure data.

A1l test and failure data should be used to grow the
reliability, but formal reliability growth should be conducted
according to a test-analyze-and-fix {TAAF} program.

Qualification testing should cover all reasonable environmental
conditions including mechanical shock and vibration, temperature

6-C-6



Feb 23, 91

5000.2, PART 6
SECTION C

extremes and shock, moisture, dust, salt and other corrosive
agents, electromagnetic compatibility, power surges and
fluctuations, ete.

{6) A failure reporting, analysis, and corrective action system and
a failure review board will be established before any testing.

h. Maintainability Demonstration. Maintainability will be verified with
a maintainability demonstration before Milestone III, Production
Approval. A maintainability growth program should be established to
correct any breached maintainability reguirements.

(1} The demonstration should be based on operational conditions
using production configuration weapon systems (or as near as
possible); actual technical orders, spare parts, tools, and
support equipment; and personnel with representative skill
levels,

{2) A maintainability data collecticn, analysis, and corrective
action system will be in place before actual operational testing
which includes maintainability demonstrations.

i. Additional Guidance. Additional guidance is contained in MIL-STD-470
and MIL-STD-785 (references (e) and (f})}. A representative list of
reliability and maintainability considerations to be addressed at
each milestone decision point is at attachment 1.

Y4, RESPONSIBILITIES AND PCINTS OF CONTACT

The matrix below identifies the offices to be contacted for additional
information on this section. The full titles of these offices may be
found in Part 14 of this Instruction.

Points of Contact
Do) Component
General Specific
4
0sD ASD(PA&L) DASD{LA7WSIG (Sﬁ*'ahﬁla)
Dept of Army ASA(RDA) SARD-DE
Dept of Navy ASN(RDA) Dep, APIA
Dept of Air Farce ASAF(4) SAF/AQX

Attachment - 1

1. Reliability and Maintainability Considerations at Milestone Decision
Points
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RELIABILITY AND MAINTAINABILITY CONSIDERATIONS

AT MILESTONE DECISION POINTS

This attachment contains a representative listing of typical issues tc be
considered and addressed at milestone decision points and during the
acquisition phases leading up to these points,

1. Milestone 0, Concept Studies Approval

a. Projected major deficiencies in operational readiness, mission
success, and constraints on maintenance manning and logistics support
should be included in the Mission Need Statement as appropriate.

b. Establishment of quantitative reliability and maintainability
abjectives should be deferred to Phase 0, Concept Exploratien and
Definition,

2. Milestone I, Concept Demonstration Approval

a. The results of Phase 0, Concept Exploration and Definitien, efforts
are to be assessed at Milestone I,

(1)

(2)

- (3)

(4}

Efforts in Phase O should focus on developing measurable values
for baseline parameters for each system reliability and
maintainability objective that applies to each alternative
system concept.

The analysis shculd use operational and support experience with
similar systems.

A system life profile should be defined to include mission
profiles.

Tentative operational objectives should be responsive to
documented needs of the mission area but also be realistically
achievable in comparison to baseline values.

b. Program objectives for reliability and maintainability will be
initially established at Milestone I.

3. Milestone II, Development &pproval

a. The results of Phase I, Demonsiration and Validation, efforts are to
be addressed at Milestone II.
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(1)

(2)

(3

During Phase I, contractor furnished items should be designed to
prevent operational reliability and maintainability deficiencies
typical of current items.

Government-furnished and off-the-shelf commercial items will
have met, or be required to meet, their allocated reliability
and maintainability goals for the new system under environmental
stresses defined for the new system.

QOperating and suppert cencepts should be tailored to prevent
operational reliability and maintainability deficiencies.

4 firm objective will be established at Milestone II for each
applicable system reliability and maintainability parameter.

(1)

(2}

(3)

Objectives will be realistically achievable in service;
thresholds will be acceptable in service.

They will be translated into specified values in contracts for
both contractor and Government-furnished equipment.

Reliability and maintainability levels required at Milestone III
will be developed from these objectives and thresholds.

4, Milestone III, Production Approval

2.

Reliability and maintainability growth will be assessed and enforced
during Phase II, Engineering and Manufacturing Development to ensure
reliability and maintainability objectives are met well before the
production deeision.

The Milestone III decision review will consider:

(1

(2)

Previous use, operational test results, and verified design
corrections. Design corrections should have been verified under
natural and induced environmental conditions no less severe than
design requirements.

{a) Proposed design corrections do not count, unless
concurrency has been approved and specifiec provisions have
been made to verify their effectiveness.

{(b) The recurrence of failures due to weak parts and
workmanship defects sheould be precluded by specific quality
control provisions in the production contracts.

Reliability and maintainability growth will be assessed and
enforced to ensure that reliability and maintainability
objectives are met (or met again) during initial deployment.

5. In-Service Evaluation

a.

The acquiring agency will continue te correct operational reliability
and maintainability deficiencies due to materiel design and quality,
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to ensure that reliability and maintainability objectives reaffirmed
at the production decision are achieved in service.
Responsibility for the correction of operational reliability and

maintainability deficiencies caused by operating or support concepts
Wwill be clearly defined.
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(a)
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(e)
{d)
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(3)
(k)
(1)
(m}

(n}
(o)

Feb 23, 91

5000.2, PART 6
SECTION D

PART 6
SECTIOND

COMPUTER RESOURCES

DoD Directive 5000.29, "Management of Computer Resources in
Ma jor Defense Systems," April 26, 1976 {canceled)

DoD Directive 3405.2, "Use of Ada in Weapon Systems,"
March 30, 1987 (ecanceled)

DoD Directive 5000.1, "Defense Acquisition,”

February 23, 1991

DoD Directive 7920.1, "Life Cycle Management of Automated

Information Systems," June 20, 1988
Section 111 of the Federal Property and Administrative
Services fct of 1949, as amended {Title 40, United States
Code, Section 759), "Automatic Data Processing Equipment”
{Brocks &ct))

Title 10, United States Code, Section 2315, "Law
Inapplicable to the Procurement of Automatic Data
Processing Equipment and Services for Cerfain Defense
Purposes" (Warner Amendment)

DoD-8TD-2167, "Defense System Software Development”
DoD-3TD-2168, "Defense System Software Quality Program"
Defense Federal Acgquisition Regulation Supplement,

..... < ars—Hrde O TS AnEtren-ity SQ{_ [)
frequisiti gulati 3 i '1on~ef“-(' &ij
Informatien-Resournes"
DeD Directive 3405.1, "Computer Programming Language
Poliey," April 2, 1987
MIL-STD-1815, "Ada Programming Language"
DoD-STD-1467, "Software Support Environment™
MIL~-STD-1801, "User-Computer Interface"
MIL-STD-882, "System Safetg Program Requirements"

(0 GAA (Sor Cha
4)

This section replaces Dol Directive 5000.29, "Management of Computer
Resources in Major Defense Systems" and DoD Directive 3405.2, "Use of
Ada in Weapon Systems" (references (a) and (b)), which have been
canceled.

These policies and procedures apply only to those computer resources,
hardware and software that are:

(1

(2)

Physically part of, dedicated to, or essential in real time to
the mission performance of weapon systems;

Used for weapon system specialized training, simulation,
diagnostic test and maintenance, or calibration; or
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(3) Used for research and development of weapon systems.
2. POLICIES

a. The computer rescurces described in paragraph 1.b., above, shall be
acquired and managed using the policies and procedures established in
DoD Directive 5000.1, "Defense fcquisition" (reference (e)}) and this

Instruetion. (:;ccﬁLA%FLJ

» gt
{1} Computer resources include hardware, firmware, Software,.ﬂ$¢U4ﬂLﬂqu;)
services, support serviees, supplies, and spare parts.

(2} Computer resources may be special purpose equipment or
nondevelopmental items built teo meet DoP-unigque specifications
and commercial off-the-shelf, general purpose, automated data
processing equipment or services.

b. Other computer resources shall be acquired in accordance with DoD
Directive 7920.1, "Life Cycle Management of Automated Information
Systems (AISs)" (reference (d)).

NOTE: The applicability of DoD Directive 5000.1 or DoD

Directive 7920.1 is not determined by the applicability
of the Brooks fAct or Warner Amendment (references (e)
and (f}). Some of the computer resources deseribed in
paragraph 1.b. may be subject to the Brooks Act (see
paragraph 3.g.). The program office must comply with
Brooks Act requirements while acquiring those computer
resources, as part of the total system, in accordance
with DoD Directive 5000.1 and this Instructiom.

3. PROCEDURES

a. Computer Resources Life-Cyecle Mapnagement Plan

(1) The management approach, decisions, and plans associated with
computer resources Wwill be documented in a Computer Resources
Life-Cycle Management Plan. This plan will:

(a) Identify and address eritical issues, objectives, risks,
costs, methodologies, and evaluation criteria;

{b) Identify all major computer resource risk areas, to include
resources {people, facilities, training, funding, etc),
support risks, and software safety critieality and the
methods for their control; and

(c)} Structure development, test, quality assurance, and support
processes to provide data that permit quantitative
assessment of the impact of computer resources on weapon
system cost, schedule, and performance.
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(2) The Computer Resources Life-Cycle Management Plan will address

(3)

the development and acquisition process planned for each
category of software for particular application areas,
specifically addressing the areas outlined in this section.

(a) The application of alternmative acquisition strategies such
as evolutionary acquisition (see Section 5-A) will be fully
described.

(b) The approaches employed in the application of the guidelines
at attachment 1 will be fully described.

The Computer Resources Life-Cycle Management Plan will be
developed in conjunction with the Integrated Logistics Support
Plan to ensure software supportability is properly addressed
during development. The plans will cross-reference each other.

Integrated System Development. Computer resource development will

be managed as an integral part of the overall system development.
The program office will:

(1)

(2)

(3)

(4)

(3)

(6)

(7

Develop system acquisition strategies and schedules which
integrate software development with the development of other
system components;

Not finalize computer hardware resource decisions until the
software design is mature enough to minimize the risk of
inadequate processor throughput and memory capacity;

Address the requirements for software development tools, the
software development environment, and the software integration
environment;

Address performance, schedule, cost, and post-deployment
support;

Use a disciplined software-development process based on
effective engineering approaches;

(a) Recommended processes are described in attachment 1.

(b) DoD-STD-2167 and DoD-STD-2168 (references (g) and (h)) will
be applied to the development of all deliverable software.
These standards should be tailored to the application.

Establish a software support concept and acquire post deployment

software support resources needed to achieve that support

posture; and

Acquire the software support documents required to satisfy the
software support concept.
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Software Metrics. Software management indicators and metrics will
be used in the management of the software effort and will relate to
continuous improvement action using analysis of lessons learned,
post-development problems, and quality performance rate and records
against pre-established criteria. These indicators and metrics will
be described in the Computer Resources Life-Cycle Management Plan.

Software Test Management. A comprehensive program will be
established and maintained for testing and evaluating the computer
hardware and software in a weapon system throughout its total ]1ife
cycle. This program will be described in the Computer Resources
Life-Cycle Management Plan. Computer resources will be addressed in
the Test and Evaluation Master Plan (see Part 8) to coordinate
testing across the system so as to minimize the time, cost, and
duplication of testing.

Programming Languages. Ada is the only programming language to be

used in new defense systems and major software modifications of
existing systems regardless of size, cost or functional application
(see Section 9070 of Public Law 102-396, "Department of Defense
Appropriations Act for Fiscal Year 1993 (reference (p)) and
Assistant Secretary of Defense for Command, Control, Communications,
and Intelligence memorandum, "Delegation of Authority and Clarifying
Guidance on Waivers from the Use of the Ada Programming Language"
(reference (q))),

(1) Programming languages other than Ada that were authorized and
being used in engineering and manufacturing development may
continue to be used through deployment and for software
maintenance, but not for major software upgrades.

(2) ATLAS is authorized for use in automatic test equipment,

(3) Ada is preferred, but not required, for comnercially available,
off-the-shelf software that will not be modified by, or for, the
Department of Defense.

(4) Only validated Ada compilers will be used. Ada validation
policy, procedures, and facilities will be directed by the Ada
Joint Program Qffice.

(5) Authority te waive the use of Ada for all acquisition category I
D programs and for all programs managed by DoD Components other
than the Military Departments is delegated to the Director of
Defense Research and Engineering (see Assistant Secretary of
Defense for Command, Control, Communication, and Intelligence
memorandum, "Delegation of Authority and Clarifying Guidance on
Waivers from the Use of the Ada Programming Language” (reference
(9}}. Authority to waive the use of Ada for the Military
Departments is delegated to the Secretary of that department
{see Assistant Secretary of Defense for Command, Control,
Communication, and Intelligence memorandum, "Delegation of
Authority and Clarifying Guidance on Waivers from the use of
the Ada programming Language” (reference {(g). Such waivers will
be issued on a case-by-case basis. BRlanket waivers are
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prohibited without the prior approval of the Under Secretary of
Defense for Acquisition.

(6) A separate economic analysis is not required to support the
selection of Ada. Use of Ada is presumed cost effective for all
new development or modification of more than one-third of a
functional component of Dol software for an application., In
such cases, Ada must be used unless a waiver is granted. (See
reference (q)).

(7) Waivers from the use of Ada are required for the development or
modification of any non-Ada code not specifically excluded in
paragraph F.2 of DoD Directive 3405.1. The decision to use
"other technologies” as specified Iin the Definition of Advanced
Software Technology (AST) must be supported by documentation
showing that the benefits specified in the AST definition are
met. Provide this documentation to the designated waiver
authority. (See reference (q)).

E O R R B S R O R

f. Software Executive Qfficial. The DoD Component Acquisition
Executive will designate a senior level Software Executive 0fficial
who will monitor, support, and be focal point for Ada usage and
sound software engineering, development, and life-cycle support
policy and practice.

g. Delegation of Procurement Authority

(1) The Brooks Act, Title 40, United States Code, Section 759,
"Automatic Data Processing Equipment” (reference (e)) vests
procurement authority for automated data processing equipment
with the General Services Administration. For any Government
agency to procure automated data processing equipment, it must
obtain a Delegation of Procurement Authority.

(2) The Warner Amendment, Title 10, United States Code, Section
"2315, "Law Inapplicable to the Procurement of Automatic Data
Processing Equipment and Services for Certain Defense Purposes”
(reference (f)) exempts some DoD computer resources from the
requirements of the Brooks Act.

{3) The applicability of the Warner Amendment to each DoD
acquisition of computer resources will be determined under
procedures set by the DoD Component Acquisition Executive in
accordance with Defense Federal Acquisition Regulation
Supplement, Part 239 "Acquisition of Information Resources"
(reference (i)).

{4) Where the Warner Amendment does not exempt an acquisition from
the coverage of the Brooks Act, 41 CFR 201, "Federal Information
Resources Management Regulation (FIRMR)", of the Federal
Acquisition Regulation (reference (j)) applies to that
acquisition.

(3) Where the Warner Amendment does exempt an acquisition from the
coverage of the Brooks Act, all Federal Acquisition Regulation
and Defense Federal Acquisition Regulation Supplement provisions
other than Part 39 apply.

#First Amendment (Ch 1, 2/26/93) 6-D-5
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h. Additional Guidance. Additional guidance is contained in DoD
Directive 3405.1, "Computer Programming Language Policy," MIL-
S5TD-1815, DoD-STD-1467, MIL-STD-1801, and MIL-STD-882 (references
(k) through (0)).

4. RESPONSTBILITIES AND POINTS OF CONTACT

The matrix on the next page identifies the offices to be contacted for
additional information on this section. The full titles of these
offices may be found in Part 14 of this Instruction.

Points of Contact
DoD Component
General Specific

OsD DDR&E DDDR&E (R&AT)
Dept of Army ASA(RDA} SARD-ZBS

DISC4

SATS-AE
Dept of Navy ASN(RDA) CNG (N&)

MCRDAC /MAGTFC?2
Dept of Air Force ASAF(A) SAF/AQX
CICS (Joint Staff) DJ6 J6l

Attachment - 1

1. Software Engineering Practices
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ATTACHMENT 1

SOFTWARE ENGINEERING PRACTICES

This attachment contains guidelines for developing quality software that
meets operational needs and is supportable. Software engineering practices
are very volatile technologically. Consequently, these guidelines must be
applied thoughtfully. They are not intended to stifle innovation or
interfere with the exploitation of new technology or new techniques.

1. Use Capable Softtware Processes

a. These processes, including corporate policies, practices, and
standards, must be defined in the software development plan required
by DoD-STD-2167 (reference (g)}). They must be applied throughout the
software development process. The program office must ensure the
developer understands the scope of the software development effort
and is capable of meeting user's needs.

b. Speecific practices that should be used are:

(1) Establishment of a software process maturity model and process
improvement plan;

(2) Rigorous configuration control and quality assurance as required
by DoD-SID-2168 (reference (h)};

(3) Walk-throughs, inspections, or reviews of requirements
documents, design, and code;

(4} Modular partitioning of the design into modules that are logieal
entities;

(5) Structured programming, top-down design, or object oriented
design;

(6) Thorough and accurate documentation tailored to be consistent
with the support concept;

(7) Judicious application of established software standards and
procedures;

(8) Use of automated tools, such as computer aided software
engineering (CASE) tools or formal manual techniques such as
program design language and structured flowcharts;

{(9) Design for reuse and portability. To the fullest extent

possible, design software to be independent of the hardware
architecture;
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(10) Formal definition and deployment of quality control procedures
and milestone quality criteria;

{11) Software security and virus protection;
(12) Design for maintainability;
{13) Verification and validation; and

(14) Rigorous testing of modules and interfaces at all levels of
aggregation.

Follow a Disciplined Process

a.

Employ concepts similar to proven hardware practices such as sneak
eircuit analysis and failure modes, effects, and criticality analysis
(FMECA) to abate risk.

Software system safety techniques, analyses, and approaches described
in MIL-STD-882 (reference (o})} should be used to ensure the system
saflety process supports the DoD-STD-2167 {(reference (g)}) software
development process (see Section 6-I).

Software design schedules must be closely linked with hardware design
schedules. Criteria should be defined to establish when requirements
are satisfied and designs are complete. Ensure that the next step
does not begin until the criteria from the previous step are
satisfied,

During Phase 0, Concept Exploration and Definition, and Phase I,

Demonstration and Validation:

a.

Explore Alternative Concepts. High risk items and requirements that
are not well understood should be modeled or prototyped. Refinements
of these prototypes and models are made until risk is reduced and
requirements are fully understood.

Analyze Requirements, Including Constraints. Factors that drive
requirements for software should be identified. These may include
system interfaces, interoperability, communication functions, human
interface, the anticipated level and urgency of change, and
requirements for safety, security, and rellability.

fnalyze Software Errors. Ensure the contractor establishes a uniform
software error data collection and analysis capability to provide
insights into reliability, quality, safety, cost, and schedule problems.
The contractor should use management information to foster continuous
improvements in the software development process, to increase first time
yields, to reduce test problems, and to reduce occurrences of software
problem reports,
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SECTION E

TRANSPORTABILITY

References: {a) DoD Directive 3224.1, "DoD Engineering for Transport-
ability," November 29, 1977 (eanceled)
{(b) DoD Directive 4500.37, "Management of DoD Intermodal
Container System," fpril 2, 1987 (to be canceled and
combined with DoD Directive 4500.9)
{c) DoD Directive 4540.5, "Movement of Nuclear Weapons by
Noncombat Delivery Vehicles," June 14, 1378

1. PURPOSE

a. This section replaces DoD Directive 3224.1, "DeD Engineering for
Transportability"” (reference {(a)), which has been canceled.

b. These policies and procedures establish the basis for designing
materiel and transportation systems in a manner that will allow
efficient and ecenomical movement of defense systems and equipment.

2. POLICIES
a. Transportability engineering efforts shall:

(1) Identify the limiting characteristies of transportation systems
(including mobility containers, handling equipment, routing, and
carge carrying vehicles); and

(2) Integrate that data into the design of equipment, so as to allow
the effective use of operational and planned transportation
capability.

b. Transportability shall be a major consideration in:

(1) Formulating the priority of characteristices to be considered in

the design of any new or modified equipment or the adoption of a

commercial nondevelopmental item,

{(2) Modifying existing cargo carrying vehicles and handling or
transportation equipment, and

(3) Developing integrated logisties support for systems and
equipment., '
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3.

PROCEDURES

a.

b.

Design Efforts

(n

(2)

(3)

(W)

When designing new or modified equipment, transportability
criteria for all possible modes of transportation will be
considered and their limiting characteristics identified.

{(a) Limiting characteristies will include those created by
standard unitizing methods (pallets and containers).

(b) Transportability criteria will ineclude maximum dimensions
and total weight and will consider modularity to improve
cube utilization and dimensicnal standardization for
military cargo.

(¢) Equipment will be designed so outside dimensions and gross
weight (axle loads for vehicles) will permit handling,
movement, and transfer among the various transportation
systems that are expected teo be available during its
operating life.

Only in exceptional cases may equipment be designed that will
require special or unique arrangement of schedules, right-of-
Wways, clearances, or other operating conditions. Equipment may
be designed to the capabilities of a specific mode of
transportation only when such design is necessary to meet
required capabilities and 1t has been determined thatf more
restrictive modes will not be used.

When designing new or modified equipment that is large, bulky,
heavy, or sensitive to shock and vibration, consideration must
be given to packaging, handling, tie down, sling points,
capability for disassembly for transportation, and ease of
on-site reassembly for use.

(a) Self-propulsion will be considered where applicable and
necessary for ease of handling.

(b) Electrostatic discharge protective packaging will be
developed for electronic devices that can be damaged by
electrostatic discharge during transportation.

The design of the equipment and the transportation system
employed will provide for rapid transportability, environmental
protection, and accountability for costly components disabled in
combat, which must be evacuated to higher maintenance levels,

Minimizing Hazards. The disciplines of system safety, human factors

engineering, and health hazard analysis are important aspects of
transportability. (See Sections 6-H/I.)

(1

They will be used to avoid or minimize hazardous materials that
require transportation by vehicle.
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{(2) They will address the ease of preparation for shipment, to
include wing, fuselage, or rotor blade folding; hazardous
materials removal; drive-on/drive-off; fuel draining; etc.

¢. International Standardization. Transportability design will
specifically consider the impact of international standards for
intermodal containerization in standardizing and faecilitating
worldwide distribution.

(1) International container systems are designed to International
Standards Organization dimensional, strength, and lift
specifications as prescribed by DoD Directive U4500.37,
"Management of DoD Intermodal Container System" (reference (b)).

(2) <Cargo and equipment packaging considerations must include
standardizing small containers, inserts, or other unit loads,
which are modular to the interior dimensions of the containers
to optimize cube utilization.

{(3) Specific emphasis will be placed on the design or modification
of shelters and special purpese vans to ensure that they conform
to International Standards Organization (IS0} dimensicnal and
strength specifications as prescribed by DoD Directive 4500.37
{reference (b))} as well as the packaging and design or redesign
of equipment for use within such shelters and special purpose
vans.

d. Additional Guidance. Additional guidance is contained in DoD
Directive U4540.5, “Movement of Nuclear Weapons by Noncombat Delivery
Vehicles" (reference (c)).

RESPONSIBILITIES AND POINTS OF CONTACT

The matrix below identifies the offices to be contacted for additional
information on this section., The full titles of these offices may be
found in Part 14 of this Instruection.

Points of Contact
DoD Component
General Specific
03D ASD(P&L} . DASD{L}/TP
Dept of Army DCSLOG - DALO-TSH %glj
Dept of Navy ASN(RDA) DoNe—ep=0l) - C-NT (o4 (Séf—ﬂ ‘
HQMC/T&L

Dept of Air Force SAF/AQK AF/LEY
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SURVIVABILITY
References: (a) DoD Directive U4245.Y4, “Acquisition of Nueclear Survivable

Systems," July 25, 1988 (canceled)

{b) DoD Instruction 4245.13, "Design and Acquisition of
Nuclear, Biological, and Chemical (NBC) Contamination-
Survivable Systems," June 15, 1987 {canceled)

{c) DoD Directive 4600.3, "Electronic Counter-Countermeasures
(ECCM) Policy," March 12, 1990 (canceled)

(d) QSTAG-244, "Nuclear Survivability Criteria for Military
Equipment {U)"

{e) QSTAG-620, "Consistent Set of Nuclear Survivability
Criteria for Communications-Electronies Equipment (U)"

(f) STANAG-4145, "Nuclear Survivability Criteria for Armed
Forces Materials and Installations (AEP-Y4)," March 1984

(g) Title 10, United States Code, Section 2366, "Major Systems
and Muniticns Programs: Survivability Testing and
Lethality Testing Required Before Full-Scale Production®

(h) DoD Pirective 3150.3, "Survivability of Non-Strategic
Nuclear Forces {NSNF)," February 27, 1986

(i) DoD Directive 5160.5, "Responsibilities for Research,
Development, and Acquisition of Chemical Weapons and
Chemical and Biological Defense," May 1, 1985

(j) MIL-STD-1799, "Survivability, Aeronautical Systems (for

- Combat Effectiveness)"

(k) MIL-STD-2069, "Requirements for Aireraft Non-Nuclear
Survivability"

(1) DoD-STD-2169, "Military Standard High-Altitude Electro-
magnetic Pulse (HEMP) Environment"

(m)} MIL-HDBK-336, "Survivability, Aircraft, Non-Nuclear"

1. PURPOSE

a. This section replaces DoD Directive Y42U5.4, "Aecquisition of Nuclear
Survivable Systems™; DoD Instruction 4245.13, “Design and Acquisition
of Nuclear, Biological, and Chemical (NBC) Contamination-Survivable
Systems"; and DoD Directive 4600.3, "Electronic Counter-Counter-
measures (ECCM} Policy" (references (a), (b), and {c}), which have
been canceled.

b. These policies and procedures establish the basis for sustaining
operational effectiveness and warfighting capability in peacetime and
at all levels of conflict (from low-intensity to strategic nuclear)
Chrough acquisition of survivable systems, equipment, and support.



POLICIES

a.

The survivability of all systems that must perform critical functions
in a man-made hostile environment shall be an essential consideration
during the acquisition life cycle of all programs, to include
developmental and nondevelopmental programs.

Survivability from all threats found in the various levels of
conflict shall be considered. This includes conventional;
electronie; initial nuclear weapon effects; nuclear, biological, and
chemical contamination (NBCC); advanced threats such as high power
microwave, kinetic energy weapons, and directed energy weapons; and
terrorism or sabotage.

PROCEDURES

a.

Critical Survivability Characteristies. The Operational Requirements
Document (see Section #-B) will identify objectives for survivability
characteristics critical to the mission (see Section 4-C).

(1) These objectives will bhe:
(a) Expressed in terms of measurable, quantitative parameters,

{b) Relatively insensitive to minecr changes in system
operations and specifie threats,

(c¢) Ewvaluated in terms of their significance to overall system
or force survivability, and

{(d) Amenable to validation by test and evaluation.

(2) The assumptions made on system performance, operations, and
architecture will form an explicit part of the survivability
characteristies.

{3) Survivability eriteria will be balanced among the different
weapon effects, mission critical eiements, and personnel
capabilities and limitations.

(4) Critical survivability characteristics will be used to evolve
survivability design criteria which will be included in
appropriate configuration baselines (see Section §-4).

Survivability Metheds. Survivability will be achieved through a mix
of threat effect tolerance, hardness, active defense, avoidance,
proliferation, reconstitution, deception, and redundancy. All
methods will be considered and fully assessed to determine the most
cost-effective means prior to Milestone II, Development Approval.

(1} Hardware design for nuclear, bioclogical, and chemical
contamination will include hardness, decontaminability, and
compatibility characteristies. Hardness designs will permit
effective use by people in full protective ensemble.
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(2) Systems developed jointly with the NATO or Quadripartite nations
will use QSTAG-24Y4, "Nuclear Survivability Criteria for Military
Equipment™; QSTAG-620, "Consistent Set of Nuclear Survivability
Criteria for Communications-Electronics Equipment™; and
STANAG-4145, "Nuclear Survivability Criteria for Armed Forces
and Installations (AEP-4)" (references (d), (e), and (f}) to
establish nuclear survivability criteria,

(3) Mission-critical electronic equipment in a nuclear threat
environment will, as a minimum, be survivable to high altitude
electromagnetic pulse.

(4) Mission-critical electronic equipment in a conventional threat
environment will, as a minimum, be survivable in an electronic
countermeasures environment.

Test and Evaluation. As early as practicable, developers and test
agencies will assess survivability and validate critical
survivability characteristies at as high a system level as possible.
During test and evaluation, the assumptions on system performance
used to derive the survivability characteristies will also be
validated. The Test and Evaluation Master Plan (TEMP} will identify
the means by which the survivability objectives are validated (see
Part 8). :

(1) Conventional weapons effects survivability and electronic
counter-countermeasures will be validated and verified by
analysis and test. All survivability design criteria affecting
operational effectiveness in a conventional threat environment
will be included.

NOTE: For covered major systems (see Part 8), realistic
survivability testing must be completed and reported to
Congress before proceeding beyond low-rate initial
production. (10 U.S.C. 2366 (reference (g)))

(2) Initial nuclear weapons effects and advanced technology
survivability will be validated in realistic system
configurations with a cost-effective combination of underground
nuclear testing and above ground simulation supported by

~analysis.

{3) Nuclear, biological, and chemical contamination survivability
will be validated through a combination of realistic testing,
medeling, simulation, and analysis.

Life-Cycle Syrvivability. Using, maintaining, and testing agencies
will periodically reassess system survivability characteristies.

(1) These reassessments should occur at selected peints in the
system life cyele, particularly: '
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{a) After changes in operational use or procedures;

(b) After retrofits, modifications, or system architecture
changes; and

(e} In the event of changes in the mission or threats.

(2) If hardening is a survivability characteristic, the hardening
design will consider the need to maintain the integrity of the
design throughcut the operational life of the system.

Hardened Systems. For systems hardened in order to meet a
survivability requirement, hardness assurance, maintenance, and
surveillance {HAMS) programs will be develcoped to identify and
correct changes in manufacture, repair, or spare parts procurement,
and maintenance or repair activities that may degrade system hardness
during the system's life.

(1) Hardness assurance, maintenance, and surveillance programs will
include: '

{(a) Hardness assurance plans for maintaining the inftegrity of
the hardened design during production,

{p} Hardness maintenance plans for maintaining the hardened
system, and

(e) Hardness surveillance plans for deteeting degradations due
to use, environmental exposure, or aging and for menitoring
the effectiveness of maintenance.

(2) MNueclear, bioclogical, and chemical contamination survivable
systems must include maintenance and surveillance plans for
compatibility and deceontaminability as well as hardness.

Logistics Support. The Integrated Logistics Support Plan (ILSP) for
systems with eritical survivability characteristics will define a
program to ensure those characteristics are not compromised during
the system life cycle through loss of configuration control; use of
improper spare or repair parts; performance of inappropriate
maintenance or repair; or hardness degradations due to normal
operations, maintenance, and environments.

(1) The program will identify and document activities {including
training), inspections, parts procedures, and configurations
that are critiecal to maintaining survivability and hardening
throughout the system's life,

(2) For nuclear, bioclogical, and chemical contamination, the
additional characteristies of decontaminability and
compatibility must also be defined.
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(3) When these provisions have been addressed in specific hardness
maintenance or hardness surveillance plans, the Integrated
Logistics Support Plan will reference these plans.

(4) Survivability characteristics requiring unique facility support
{e.g., electromagnetic pulse test facilities, eleetronic warfare
environment, climate controlled hangers) will also be addressed.

{5) The Integrated Logistics Support Plan will address the
acquisition of battle damage repair procedures, supplies, tools,
manuals, and training to ensure rapid return to battle of
damaged systems. Battle damage repair plans will address
hardness maintenance and surveillance.

g. Additicnal Guidance

(1) Survivability of the system and the plans for the following
phase will be addressed at each milestone decision point. A
representative list of considerations to be addressed is at
attachment 1.

(2} Additional guidance is contained in DoD Directive 3150.3,
"Survivability of Non-Strategic Nuclear Forces (NSKF)"; DoD
Directive 5160.5, "Responsibilities for Research, Development,
and Acquisition of Chemical Weapons and Chemical and Biological
Defense; MIL-STD-1799; MIL-STD-2069; DoD-STD-2169; and
MIL-HDBK-336 (references (h) through (m)).

RESPONSIBILITIES AND POINTS OF CONTACT

The matrix on the next page identifies the offices to be contacted for
additional information on this section. The full titles of these offices
may be found in Part 14 of this Instruction.

6-F-5



DoD Component

Points of Contact

General Specifie

0sD DDR&E | ATSD(AE) prE, SHS
bugd k) 'DDDREECTHPY BEL, T8
ASD(C3I) Dir, S&TC3

Dept of Army ASA(RDA) SARD-DO

Dept of Navy ASN{RDA) BENO(OP=07—C.~ 0 (NVF)

HQMC/PP&O
Dept of Air Force AF /X0 AF /30X
Other DoD Components DNA DFPR

Attachment - i

1. Survivability Considerations at Milestone Decision Points

6-F-6




Feb 23, 91

5000.2, PART 6
SECTIONF

ATTACHMENT 1

SURVIVABILITY CONSIDERATIONS
AT MILESTONE DECISION POINTS

This attachment contains a representative listing of typical issues to be
considered and addressed at milestone decision peints and during the
acquisition phases leading up to these points.

1. Milestone O, Concept Studies Approval

The expected operational environment for each threat (i.e., conventional;
electronic; initial nuclear weapons effects; advanced technology;
nuclear, biological, and chemical contamination; and terrorism, or
sabotage) should be highlighted and discussed in the Mission Need
Statement.

2. Milestone I, Concept Demonstration Approval

a.

The system threat assessment should specifically address the threat
categories, making specific statements for or against their expected
likelihood.

Initial survivability objectives should have been defined and
validation eriteria established. These objectives should be
identified in the Operational Requirements Document. Key objectives
should be inecluded in the Concept Baseline.

Critical survivability characteristies and issues that require test
and evaluation should have been identified and included in the Test
and Evaluation Master Plan.

Critical survivability technology shortfalls should be identified and
research requirements established.

Preliminary facilities characteristics required to support unique
survivability characteristics should have been identified, to be

" tracked through the Integrated Logisties Support Plan (ILSP).

3. Milestone II, Development Approval

a,

Critical survivability characteristics and issues that require test
and evaluation should have been identified and included in the Test
and Evaluation Master Plan.

Key survivability objectives are included in the Development
Baseline.
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€.

The system specification and integrated logisties support plan should
incorporate the survivability objectives.

If hardening is used as a method for achieving survivability,
development of hardness assurance, maintenance, and surveillance
programs should be included in the Integrated Logisties Support Plan.
The nuclear, biological, and chemical contamination assurance and
maintenance plans should include information regarding
decontaminability and compatibility.

Survivability issues are addressed in the Integrated Program Summary.

Milestone III, Production Approval

a.

An assessment of how well the survivability objectives have been met
has been completed and the results are 1ncluded in the beyond low-
rate initial production report,

All survivability issues should have heen resolved.
Key survivability objectives are included in the Production Baseline.

If hardening is used as a method of achieving survivability, the
hardness assurance program should have been developed and be ready
for implementation. .For nuclear, biologiceal, and chemical
contamination the assurance program also includes decontaminability
and compatibility. Hardness maintenance and surveillance plans
should have been completed with the exception of data from the
hardness assurance program.

Milestone IV, Major Modification Approval

a.

Survivability considerations have been included in major modification
or upgrade packages. They should address the possibility of retro-
fitting survivability into the system.

If hardening is used to achieve survivability, the hardness
assurance, maintenance, and surveillance programs have been developed
or modified and are ready for implementation.
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ELECTROMAGNETIC COMPATIBILITY AND
RADIO FREQUENCY MANAGEMENT

References: (a) MIL-STD-U461, "Electromagnetic Emissions and Susceptibility

Requirements for the Control of Electromagnetic
Interference"

{b) MIL-E-6051, "Electromagnetic Compatibility Requirements,
Systems"

{c) MIL-HDBK-237, "Electromagnetic Compatibility Management
Guide for Platforms, Systems, and Equipments™

{d) DoD Directive 4650.1, "Management and Use of the Radio
Frequency Spectrum,” June 24, 1987

{e) DoD Directive 5100,35, "Military Communications-Electronics
Board," May 6, 1985

{(f) U.S. Department of Commerce, National Telecommunications
and Information Administration, "Manual of Regulations and
Procedures for Federal Radio Frequency Management,”
(Title 47, Code of Federal Regulations, Part 300)

(g) DoD Directive 3222.3, "Department of Defense Electro-
magnetic Compatibility Program {EMCP)}," August 20, 1990

1. PURPOSE

These policies and procedures establish the basis to ensure that defense
electric or electronic equipment is capable of operating in its intended
environments without causing or suffering from undue interference with
other electric or electronic equipment in those environments.

2. POLICIES

a,

All electric or electronic systems shall be designed so that they can
operate in all of their intended environments without creating or
suffering from undue electromagnetic interference,

Systems that are intentional radiators of radio frequency energy
shall comply with DoD, national, and applicable international
policies for radio frequency spectrum management.

3. PROCEDURES

a,

Compatibility. All electric or electronic systems will be designed
to be mutually compatible with other electric or electronic equipment
Wwithin their expected operational environments. As a minimum, each
system will: -
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(1

Satisfy the appropriate reguirements of MIL-STD-461 (reference
{a}). Acquisition programs may vary the requirements upon
demonstrated evidence that changing these requirements will not
cause their system or other systems to fail due to
electromagnetic interference in any of its anticipated operating
environment,

Establish a comprehensive design, analysis, and verification
process to develop a system which can successfully operate
within its expected environments, MIL-E-6051 and MIL-HDBK-237
(references {b) and (c}) establish recommended procedures.

Field engineering test facilities and testing in the intended
operational environments are required to:

(a) Verify predicted performance,

{b) Establish confidence in electromagnetic compatibility
design based on standards and specifications, and

{(c) Validate electromagnetic compatibility analysis

(2}
Test and Validation
(1)
methodology.
(2) Testing will provide:

{a} Problem parameter measurements, and

(b) Evaluation of electromagnetic compatibility analysis and
predictions in appropriate (real or emulated) environments.

Frequency Management. All systems that intentionally radiate radio

frequency energy must comply with national and international
procedures for frequency management. Acquisition programs developing
or procuring such systems must:

(1)

(2)

Comply with the policies and procedures for frequency management
contained in DoD Directive 4650.1, "Management and Use of the
Radio Frequency Spectrum" {reference (d}} or established by the
Military Communieations-Electronies Board, chartered by Dob
Directive 5100.35, "Military Communications-Electronics Board"
{reference (e)).

Initiate Phase II, Engineering and Manufacturing Development, or
Pnase III, Production and Deployment, only after certification
by the National Telecommunications and Information
Administration, Department of Commerce, that the radio frequency
required for such systems is available. This certification is
called frequency allocation.

{a} Procedures are contained in National Telecommunications and
Information Administration, "Manual of Regulations and
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(3}

(4)

(5}
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Procedures for Federal Radio Frequency Management"
{reference (f}}).

(b} Systems intended for use overseas will not begin Phase II,
Engineering and Manufacturing Development, until allocation
approvals are received from the foreign host nation (see
DoD Direective 5100.35 (reference (e)). All such
certification and other guidance for system development is
received through the Military Communications-Electronics
Board.

Design the system so that its radio frequency spectrum complies
with U.S. national regulations and standards as well as those of
any foreign nation where the system is intended to be used.

Obtain permission to use the system at a specific location on a
specific frequency (or range of frequencies) prior to operating
the system during test or operational use. This permission is
called frequency assignment. -

(a) Unless otherwise noted, such assignments are location-
specific, and new assighments are needed for new locations,
Frequency assignments within the United States and its
possessions are made by the National Telecommunications and
Information Administration, Department of Commerce.

{b) Each nation reserves similar national authority tfo control
the operational use of the spectrum within its borders.
Accordingly, frequency assignments must be obtained from
each host government before any operation can take place in
that natien.

Validate that the system can successfully operate in its
intended worst case environment without suffering degradation
from or causing unacceptable degradation to other systems. Sueh
programs will contact the Electromagnetic Compatibility Analysis
Center, chartered by DoD Directive 3222.3, "DoD Electromagnetic
Compatibility Program (EMCP)" (reference (g)) for further
guidance and assistance.

Electromagnetic Compatibility/Frequency Management Data Base. A DoD-
wide electromagnetic compatibility/frequency management data base
will be established at the Electromagnetic Compatibility Analysis
Center.

(1)

(2}

All DoD Components are responsible for providing electromagnetic
compatibility/frequency management data on all systems developed
or operated within the Component.

Electromagnetic Compatibility Analysis Center capabilities

should be used instead of duplicating capabilities within the
DoD Components.
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{3) Newly developed analysis techniques and models for

electromagnetic compatibility should be made available to the
Electromagnetic Compatibility #Analysis Center and shared with

the other DoD Compenents.

4., RESPONSIBILITIES AND PQINTS OF CONTACT

a. DoD Components will establish internal operating procedures and
organizational structures to support effective, timely frequency
management within their organizations,

b. The Department of the Air Force 15 designated as the administrative
agent for the Electromagnetic Compatibility Analysis Center.

Force will program, budget, and finance the joint program to:

{1) Develop and maintain the electromagnetic compatibility/
frequency management data base,

(2) Maintain and distribute electromagnetic compatibility analysis

models,

(3} Provide operational electromagnetic compatibility analysis
support to the Joint Staff, and

(4) Provide support to the Military Communications-Electronics

Board.

¢. The matrix below identifies the offices to be contacted for
additional information on this section. The full titles of these
offices may be found in Part 14 of this Instruction.

DoD Component

Points of Contact

General Specific
03D ASD(C31) Dir, S&TC3
Dir, T&TC3
Dept of Army ASA(RDA) SARD-DO
Dept of Navy ASN(RDA} NAVOP—SGH— CNO ((NE)
MCRDAC/MAGTFC2
Dept of Air Force SAF /AQK AF/SC
CJCS {Joint Staff) DJ6é J6P
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PART 6
SECTION H

HUMAN FACTORS

References: {a) MIL-H-46855, "Human Engineering Requirements for Military

Systems, Equipment, and Facilities"

(b) MIL-STD-1800, "Human Factors Engineering Performance
Requirements for Systems"

{e) MIL-STD-1472, "Human Engineering Design Criteria for
Military Systems, Equipment, and Facilities"

(d) DoD-HDBK-763, "Human Engineering Procedures Guide"

{e) MIL-STD-1801, "User-Computer Interface"

1. PURPOSE

These peolicies and procedures establish the basis for ensuring that the
required technoloegy development, engineering, and management tasks are
accomplished during system design to provide for effective and efficient
operator and maintainer performance.

2. POLICIES

a.

Human factors engineering shall be an integral part of planning and
conceptual efforts, development projects, and acquisition programs to
include modifications. Management responsibility for human factors
engineering will transfer along with the system in inter-command
transition agreements.

Human factors design requirements shall be established to develop
effective man-machine interfaces and preclude system characteristics
that:

(1) Require extensive cognitive, physical, or sensory skills;

(2} Require complex manpower or training intensive tasks; or

(3) Result in frequent or critical errors.

3. PROCEDURES

a.

Human Factors Program. A human factors engineering program will be
established for each system acquisition through the tailored
application of MIL-H-46855 or MIL-STD-1800 {references {a) and (b}},
adapted to specific program characteristics. MIL-STD-1472 and
NoD-HDBK-763 (references {c) and (d)) should be used as the basis for
auman factors design., Additional guidance is found in MIL-STD-18Q1
(reference {e)). )
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b.

(1)

(2)

(3}

The capabilities and limitations of the operater, maintainer,
trainer, and other support personnel should be identified early
enough in the design effort to impact the design.

Manpower, persannel, training, health hazard, and safety
concerns will be translated into man-machine interface design
issues to be addressed during systems engineering. This
ineludes efforts to:

{(a) Review human-system interface characteristics which require

' extensive cognitive, physical, or sensory skills; require
complex manpower and training intensive tasks; or adversely
affect numan performance, identifying those elements that
will be targeted for human factors engineering changes.

(b) Review system safety and health hazard issues and lessons
learned. Identify factors which result in frequent or
critical human performance errors,

(¢) Identify how such human-system interface characteristics
and factors can be aveided or corrected through system
design and human factors engineering efforts.

MIL-STD-1472 (reference {c}) will be part of the selection
criteria for determining the suitability of nondevelopmental
items.

Test and Evaluation

(1

(2)

The Test and Evaluation Master Plan (TEMP) will:

{(a) Address critical human issues to provide data to validate
the results of human factors engineering analyses; and

{t} Require identifiecation of mission eritical operation and
maintenance tasks,

In keeping with total system acquisition (see Part 2), test and
evaluation will:

{a)} Assess the integration of human factors elements into the
design of hardware, software, and procedures;

(b) Include performance of operational tasks by typiecal users;
{c) Provide human performance and error rate data; and

{d} Verify human factors design requirements have been
satisfied.

Integrated Program Summary. Based on an assessment of predecessor or

comparahle systems and new technologies, the Integrated Program
Summary will identify high risk areas in human systems integration
that have been targeted for mitigation and how such mitigation will:

6-H-2



Feb 23, 91

5000.2, PART 6
SECTION H

(1) Improve system performance;

(2} Reduce manpower, personnel, and training requirements and
ownership costs; and

(3) Reduce or eliminate critiecal human performance errors.

RESPONSEIBILITIES AND POINTS OF CONTACT

a. In éhpport of the human factors engineering effort, DoD Component
Heads will:

(1) Maintain historical human factors engineering data for use by
all DoD Compcnents and contractors and

(2) Maintain records of human factors engineering lessons learned
for use by all DoD Components and contractors,

b. The matrix below identifies the offices to be contacted for
additional information on this section. The full titles of these
offices may be found in Part 14 of this Instruction.

Points of Contact
DoD Component
General Specifice
: (e thyt)
oSD ASD(FM&P) DASD(RMESI7MR: (KK )/FR  (Ser V' )
Dept of Army DCSPER DAPE-MR
Dept of Navy ASN(RDA) ASN{MRA)
Dept of Air Force AF/PR AF/PRQ
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SECTION |

SYSTEM SAFETY, HEALTH HAZARDS, AND ENVIRONMENTAL IMPACT

References: (a) DoD Instruction 5000.36, "System Safety Engineering and

Management," April 1%, 1986 (canceled)

(b) Title 40, Code of Federal Regulaticns, Parts 1500-1508,
"National Environmental Poliey Act Regulations"

{c) Executive Order 12114, "Environmental Effects Abroad of
Major Federal Actions,™ January U, 1979

{d) MIL-STD-882, “"System Safety Program Requirements"

(e) DoD Directive 4210.15, "Hazardous Material Pollution
Prevention," July 27, 1989

(f) DoD Instruction 6050.5, "Hazard Communication Program,"
October 29, 1990

(g) DoD 5000.2-M, "Defense Acquisition Management Documentation
and Reports," February 1991, authorized by this Instruction

(h) DoD Directive 3150.2, "Safety Studies and Reviews of
Nuclear Weapon Systems,! February 8, 1984

(i} DeoD Diretctive 6050.9, "Chlorofluorocarbons (CFCs) and
Halons," February 13, 1989

(i} DoD Directive 6055.9, "The DoD Explosives Safety Board,"
November 25, 1983

1. PURPOSE

a. This section replaces DoD Instruction 5000.36, "System Safety
Engineering and Management" {reference (a)), which has been canceled.

b. These policies and procedures establish the basis for effectively
integrating system safety, health hazard, and environmental
considerations into the systems engineering process.

2. PQLICIES

2. Scientific and engineering principles shall be applied during design
and development to identify and reduce hazards associated with system
operation and support with the objective of designing the safest
possible systems consistent with mission requirements and cost-
effectiveness.

(1) Appropriate system safety and health hazard objectives shall be
established early in the program and used to guide system safety
and health hazard activities and the decision process.

(2) With regard to hazardous materials, emphasis shall be on reduced

use of hazardous materials in processes and products rather than
simply managing the hazardous waste created.
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Proposed systems shall be analyzed for their potential environmental
impacts in accordance with Title 40, Code of Federal Regulations,
Parts 1500-1508, "National Environmental Policy Act Regulations"
(reference (b)) and Executive Order 12114, "Environmental Effects
Abroad of Major Federal Actions" {reference (c)).

System safety engineering programs shall be designed to work in
harmony with the other comprehensive DoD product improvement programs
(e.g., manpower, personnel, and training programs; logisties support
analysis (LSA) programs; reliability and maintainability (R&M)
programs; software quality assurance programs).

Each management decision to accept the risks associated with an
identified hazard shall be formally documented using MIL-3TD-882
{(reference (d)) as a guide to establish criteria for defining and
categorizing "high" and "serious" risks.

{1) The DoD Component Acquisition Executive (or designee at the
Deputy Assistant Secretary or three star level) shall be the
final approval authority for acceptance of high risk hazards.

{2} All partieipants in joint-Service programs must approve
acceptance of high risk hazards.

(3) Serious risks may be approved for acceptance at the Program
Executive Officer or equivalent level.

3. PROCEDURES

a.

System Safety. A system safety program that identifies, evaluates,
and eliminates or controls system hazards will be established through
the tailored application of MIL-5TD-882 (reference (d}), adapted to
specific program characteristics.

(1) The total system, including hardware, software, testing,
manufacture, and support, will be evaluated for known or
potential hazards for the entire life cyele. Actual and
potential significant hazards and associated risks, including
those related to nuclear weapons, conventional explosives, and
other hazardous materials, should be identified prior to
Milestone II, Development Approval.

(2) Health hazard and safety lessons learned from predecessor and
similar systems should be addressed during Phase I,
Demonstration and Validation. Lessons learned during
development and testing are to be forwarded to the appropriate
DoD Component data base (see paragraph 4.a.(3), below).

(3) The design will reduce the probability and severity of all
hazards to a level specified by the program office. Hazards in
systems will be eliminated or controlled before Milestone III,
Production Approval.
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(a) The predominant means of controlling risk will be hazard
elimination.

(b) Where hazards cannot be eliminated, they will be
effectively controlled.

(¢} Warning devices and procedures will not be the sole means
of controlling catastrophic and eritical hazards.

NOTE: Acceptably safe systems are achieved through a three

step process,

® Prevent the initial creation of unnecessary hazards.
This is done by communicating to the developer that
safety is an important system attribute that must be
designed in, not added on. The design engineers must
be sensitized to this.

® Establish a system safety program as described in
this section. This becomes a more costly effeort if
the first step is omitted.

® Manage residual hazards. This is done by understand-
ing their nature and impact and ensuring their proper
disposition.

(4) System safety programs will be applied to in-house research,
development, production, modifieation, and test programs. For
nondevelopmental items, a thorough safety assessment for the
intended use will be performed and documented before purchase.

(5) DoD Components may form safety advisory boards to assist program
offlices by evaluating specific parts of the system safety
program {e.g., nuclear safety, explosive safety, and hazardous
materials handling)}. Such boards, if formed, will operate in a
manner consistent with the provisions of this Instruction {see
Part 2}.

Test_and Evaluation. The Test and Evaluation Master Plan (TEMP} will
address health hazard and safety critical issues to provide data to
validate the results of system safety analyses. When normal testing
cannot demonstrate safe system operation, special safety tests and
evaluations will be prepared and monitored.

Hazardous Materials. The environmental, safety, and ocecupational
health impacts associated with the selection and use of hazardous
materials will be carefully evaluated during the acquisition of
systems. This inecludes the impacts associated with manufacturing,
operation, maintenance, and disposal of the system,

{1} The selection, use, and disposal of hazardous materials in the
systems acquisition process will be managed over the system life
cycle so that the Department of Defense incurs the lowest cost
required to protect human health and the environment. Guidance



is contained in DoD Directive U4210.15, "Hazardous Material
Pollution Prevention" (reference (e)).

{a) The preferred method of doing this is to avoid or reduce
the use of hazardous materials.

(b) This alsc includes designing explosives systems with
attributes that will assist Explosive Ordnance Disposal
personnel in rendering them safe.

{2) Life-cycle cost estimates must include the cost of acquiring,
handling, using, and disposing of any hazardous or potentially
hazardous materials.

{3) Where the use of hazardous materials cannot be reasonably
avoided, procedures for identifying, tracking, storing,
handling, and disposing of such materials and equipment will be
developed and implemerted as outlined in Dol Directive 4210.15
and DoD Instruction 6050.5, "Hazard Communication Program"
{(references (e) and (f)}.

Environmental Protection. Defense systems will be designed,
developed, tested, fielded, and disposed of in compliance with
applicable environmental protection laws and regulations, treaties,
and agreements., The Department of Defense complies with regulations,
treaties, and Federal and applicable State and local environmental
laws in the U.S. and its bterritories.

(1) Initial Environmental Analysis and Planning. Environmental
analysis and planning will begin af the earliest possible time.

(2} The initial environmental analysis will look at the entire
life cycle of the program. Environmental effects will bhe
identified in detail adequate to be integrated with
econaomic and technieal analyses.

(b} During Phase 0, Concept Exploration and Definition, the
potential environmental effects of each alternative will be
assessed. Substantial potential effects noted in this
initial analysis will be integrated into the assessment of
each alternative.

(2) Programmatic Environmental Analysis. The programmatic
environmental analysis will begin immediately after Milestone I,
Concept Demonstration Approval, in accordance with Title U0,
Code of Federal Regulations (reference (b)) and Executive Order
12114 (reference (c)).

{(a) This analysis will contain a description of:
1 The program being pursued,

2 The alternatives to be studied within the approved
program,
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3 The potential environmental impacts of each alternative
throughout the system life cycle,

Potential mitigation of adverse impacts, and

M=

How the impacts and proposed mitigation would affect
schedule, siting alternatives, and program cost.

(b) The programmatic analysis will occur regardless of the
classification of the program. The environmental analysis
Will carry the same classification as the program, or
aspect of the program, carries.

{e) The programmatic analysis will be conducted simultaneously
and thoroughly coordinated and integrated with other plans
and analyses for the program.

(d) After each succeeding milestone decision point, the
programpatic analysis will be updated as necessary. The
documentation of each of these updates is called a tier to
the programmatic analysis document. Tiering focuses on the
issues that are at a decision stage.

{e) Each tier will be completed prior to the next milestone
decision point. The Integrated Program Summary {IPS) will
contain a summary of the results of the analysis (see DoD
5000.2-M, "Defense Acquisition Documentation and Reports"
reference {(g))).

(f) If a "Finding of No Significant Impact" (see Title 40, Code
of Federal Regulations (reference (b))) is proposed after
completing a programmatic analysis or tier, the Program
Manager will coordinate that document with the DoD
Component official responsible for environmental programs.
After coordination, the "Finding" will be available to the
public unless it is classified.

(g) When a programmatic analysis or a tier is completed in the
form of an environmental impact statement, a Record of
Decision will be prepared by the DoD Component for
signature by the decisionmaker (e.g., the Record of
Decision regarding the environmental impact of a particular
base location will be signed by the person making the
basing decision).

1 Procedures are contained in Title 40, Code of Federal
Regulations (reference (b)).

2 Records of Decision are public documents unless
classified.

e. Integrated Program Summary. As part of risk assessment and
environmental analysis, the Integrated Program Summary will assess
system safety, health hazard, and environmental risks that can not be
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b,

corrected or mitigated through system design changes or new

technology and identify what residual hazards and impacts must be

accepted by formal decision.

f. Additional Guidance.

3150.2, "Safety Studies and Reviews of Nuclear Weapon Systems"; DoD
Directive 6050.9, "Chlorofluorccarbons {(CFCs) and Halons"; and DoD
Directive 6055.9, "The DoD Explosive Safety Board" (references (h)

through (j)).

Additional guidance is contained in DoD Directive

RESPONSIBILITIES AND POINTS OF CONTACT

a. In support of the system safety management effort, DoD Component

Heads will:

(1) Maintain historical system safety engineering, health hazard,

and environmental effects data for use by all DoD Components and

contractors;
{2) Conduct comprehensive system safety analyses of mishap causal
. factors and review system safety programs for potential lessons
learned; and

{3) Maintain records of system safety and health hazard lessons

learned for use by all DoD Components and contractors.

b. The matrix below identifies the offices to be contacted for

additional information on this section.

The full titles of these

offices may be found in Part 14 of this Instruection,

DoD Component

Points of Contact

General Specifie
03D . DASDLFSELES /S80HP—
ASD{P&L) DASD(E) / .S¢-CH+
Dept of Army ASA(IL&E) SAILE-ESO
Dept of Navy ASN(I&E) ASN(T&E)
Dept of Air Force ASAF(MRAI&E) SAF/MIQ
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SYSTEM SECURITY

References: {(a) MIL-STD-1785, "System Security Program Management Require-
ments"
(b) DoD Directive C-5200.19, "Control of Compromising Emana-
tions (U)," February 23, 1990
(e} DoD Directive C-5200.5, "Communications Security {(U),"
October 6, 1981

1. PURPOSE

These policies and procedures establish the basis for effectively
integrating system security eonsiderations into the systems engineering
process, consistent with mission requirements and cost-effectiveness.

The broader issues relating to program protection and security
considerations in the acquisition process are discussed in Section 5-F of
this Instruction.

2. POLICIES

a. A system security engineering management program that identifies,
evaluates, and eiiminates or contains system vulnerabilities to known
or postulated security threats shall be established for each defense
acquisitien program.

b. Scientific and engineering principles shall be applied during design
and development to identify and reduce system susceptibility to
damage, compromise, or destruction.

3. PROCEDURES

a, System Security Program. A system security engineering management
program will be established through the tailored application of
MIL-8TD-1785 (reference (a}), adapted to specific program
characteristics. The system security engineering application will be
based on the system's politico-military value, limited number, or
cost.

(1) The total system, including hardware, software, testing,
manufacture, and support, will be evaluated for known or
potential system vulnerabilities for the entire life cycle.
Significant vulnerabilities and associated risks should be
identified prior to Milestone II1, Development Approval.

(2) The design will reduce the probability and severity of all
vulnerabilities to a level specified by the program office.
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Vulnerabilities in systems will be eliminated or controlled
pefore Milestone II1I, Production Approval.

(3) System security programs will be applied to off-the-shelf
procurements and to in-house research, development, production,
modification, and test programs.

Control of Compromising Emanations. In accordance with national

policy, as implemented by DeD Directive C-5200.19, "Control of
Compromising Emanations" (reference (b)), TEMPEST will be explicitly
addressed early in the acquisition cycle for all systems that have a
potential to emanate sensitive information.

Communications Security (COMSEC). Communications security protection
to deny unauthorized persons information derived from telecommunica-
tions sources will be applied as outlined in DoD Directive C-5200.5,
"Communications Security" (reference (c)). Required operational
support will be identified early in the acquisition process.

Security Engineering Assessments. Follow-on system security
engineering efforts will be assessed to ensure system security during
system modification and while undergoing depot maintenance.

RESPONSIBILITIES AND POINTS OF CONTACT

The matrix below identifies the offices to be contacted for additional
information onthis section. The full titles of these offices may be
found in Part 14 of this Instruetion.

Points of Contact
DoD Component
General Specific
0SD ASD(C3I) DASD{I)
DDR&E DDDR&E(P&R)

Dept of Army ASA(RDA} SARD-DO
Dept of Navy ASN{RDS&) DASN(C31/EW/SPACE)
Dept of Air Force SAF/AQX SAF/IGS
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PART 6
SECTION K

DESIGN TO COST

References: (a) DoD Directive 4245.3, "Design to Cost," April 6, 1983
{canceled)
(b) DoD Directive 5000.4, "0SD Cost &nalysis Improvement
Group," October 30, 1980
(c) MIL-STD-337, "Design to Cost!

1. PURPOSE

a. This section replaces DoD Directive U4245.3, "Design to Cost"
(reference (a)), which has been canceled.

b. These policies and procedures establish cost as a design constraint
early in the acquisition life cycle.

2. POLICIES

a. A design to average unit procurement cost objective shall be
established for acquisition category I programs, beginning at
Milestone I, Concept Demonstration Approval. Design to cost
objectives may also be established for acquisition ecategory II, III,
and IV programs as determined by the milestone decision authority.
This objective is initially very broad and shall subsequently be
refined and addressed at successive milestone decision reviews.

b. Design to cost activity shall seek to strike a proper balance among
development, production, and operating and support costs.

¢. Initial design to cost activity shall focus on identifying cost
drivers, potential risk areas that may be cost drivers, and cost-
schedule-performance trade-offs early in the development process,

d. As development continues, efforts shall focus on identifying areas
requiring corrective action because of excessive costs. Cost
reduction techniques shall be applied to such areas to keep costs
within acceptable tolerances.

3. PROCEDURES

a. Average Unit Procurement Cost Objectives., Designh to average unit
procurement cost objectives, expressed in constant dollars, Wwill be
established as an integral part of Milestone I, Concept Demonstration
Approval.

(1) Average unit procurement cost is defined as the recurring
flyaway, rellaway, szilaway cost {including nonrecurring
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b.

(2)

(3)

production costs) adjusted for data, training, support
equipment, and initial spares costs. See DoD Directive 5000.4,
"OSD Cest Analysis Improvement Group" {reference (b))} for
complete definition of average unit procurement cost.

The approved objective will be included in the Concept Baseline
established at Milestone I, Concept Demonstration Approval. The
objective established will be based on early measurable planned
quantities, such as the first three years of production, and on
realistic total planned quantities and annuzl preduction rates,

The objectives established at Milestone I will be reviewed,
refined, and approved at Milestone II, Development Approval, and
Milestone III, Production Approval. They will be ineluded in
the Development and Production Baselines (see Section 11-4).

FACTORS INCLUDED IN EACH CATEGORY OF PROGRAM COST

Management
Hardware

Software
Nonrecurring Production

FLYAWAY, ROLLAWAY, SAILAWAY

Change Allowance

PLUS

Technical Data
Pubiications
Contractor Services
Support Equipment
Training Equipment

Factory Training WEAPON SYSTEM COST

PLUS

initial Spares

It

PROCUREMENT COST

PLUS

RDT&E

Facility Construction PROGRAM ACQUISITION COST

Operating and Support Cost Objectives, Design-to objectives for

operating and support cost may be established at the discretion of
the milestone decision authority.

(1)

(2)

When established, they should be expressed in constant year
dollars or by other measurable factors such as unit operating
créw and maintenance manpower objectives or operational and
logisties reliability and maintainability objectives.

In this regard, design-controllable factors that significantly

affect operating and support costs and that can be measured
during test and evaluation should be selected.
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¢. Contract Application.

inecluded in contracts.
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Established design-to objectives will be
Consideration should be given to including

design to cost incentives in contracts.

d. Exemptions.

The following two general types of programs are
recognized as possible candidates for exemption from the requirement
to establish design to average unit procurement cost objectives.

Such exemptions must be approved by the milestone decision authority.

(1) Those programs that, for national security reasons, have
performance or schedule requirements that must take precedence

over cost considerations.

(2} Those programs where it may be appropriate to propose design-to
objectives based on other than average unit procurement cost
(e.g., programs where hardware or software development is a
predominant fracticn of the acquisition cost and production
volume is extremely low or where variable subsystems make up a

system) .

e. Additional Guidance.
(reference (c)).

Additional guidance is contained in MIL-STD-337

RESPONSIBILITIES AND PQINTS OF CONTACT

The matrix helow identifies the offices to be contacted for additional

. information on this section. The full titles of these offices may be

- found in Part 18 of this Instruction.

Poinkts of Contact

DoD Component

General Specifie
PL”
0sSD ASD(P&L) DASD(EY/HWSIG
ASD(PAXE) Chair, CAIG
Dept of Army ASA{RDA) SARD-RP
Dept of Navy ASN(RDA) Dep, APIA
Dept of &ir Force ASAF{A) SAF/8QX
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NONDEVELOQPMENTAL ITEMS

References: (a) DoD Directive 5000.37, "Acquisition and Distribution of

Commercial Products (ADCP)," September 29, 1978
(canceled)

(b) Title 10, United States Code, Section 2325, "Preference
for Nondevelopmental Items"

(c) DoD 5025.1-M, "Department of Defense Directives System
Procedures," December 1990, authorized by DoD Directive
5025.1, "Department of Defense Directives System,"
December 23, 1988

1. PURPOSE

a. This section replaces DoD Directive 5000,37, "Acquisition and
Distribution of Commercial Products (ADCP)" (reference (a)), which
has been canceled.

b. These policies and procedures establish the basis for cost-effective
use of commercial products and other nondevelopmental items in
defense systems and equipment.

¢. This section Implements Title 10, United States Code, Section 2325,
"Preference for Nondevelopmental Items®™ (reference (b)).

d. This section autherizes the Assistant Secretary of Defense
{Production and Logistics) to publish DoD 5000.37-M, "Commercial and
Nondevelopmental Item (NDI) Handbaok" in accordance with DoD 5025.1-
M; "Department of Defense Directives System Procedures" (reference

(e}).

2. DEFINITIONS

a, Nondevelopmental Item. Nondevelopmental means "not requiring
development.” Nondevelopmental items include:

(1) Any item available in the commercial marketplace;

(2) Any previously developed item in use by a Federal, State, or
local agency of the U.5. or a foreign govermment with which the
U.S8. has a mutual defense cooperation agreement;

(3} Any item described in subparagraph 2.a.{l) or (2), above, that
requires only minor medification to meet the requirements of the
procuring agency; or

(4) Any item currently being produced that does not meet the
requirements of subparagraph 2.a.(l), (2), or (3), above, solely
because the item is not yet in use or is neot yet available in the
commercial marketplace. B

b, Commercial Product. A commercial product is a nondevelopmental item

6-L-1
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that has been produced for sale in the commercial marketplace.

Established Market Acceptability. To have established market
acceptability means that a product has been successfully marketed in
substantial quantities to either the private sector or the
Government,

(1) Prototypes, models, or experimental production runs generally do
not gualify.

(2) Tt may be appropriate for some items to make provision for
products currently in production, without sales history, that are
slightly modified or improved versions of items previously sold.

3. POLICIES

a.

Materiel and software requirements shall be satisfied to the maximum
practicable extent through the use of nondevelopmental items when
such products will meet the user’s needs and are cost-effective over
the entire life cycle.

When nondevelopmental items are not available to meet properly
drafted specification requirements, DoD Components shall not
encourage contractors to make substantial investments in development,
testing, tooling, or facilitization as part of the proposal process
to prove the feasibility of a nondevelopmental item acquisgition.

The Heads of the DoD Components shall ensure that the advocates for
competition in the Department of Defense (see Section 5-4) shall, in
addition to the authorities and duties otherwise assigned to them
have the following authorities and duties:

(1} Be responsible for challenging barriers to and promoting use of
commercial and other nondevelopmental items to meet procurement
needs:

(2) Review procurement activities for matters relating to policies on
use of commercial and other nondevelopmental items to meet
Procurement needs;

(3) Identify and report to the appropriate component acquisition
executive (see Part 15) opportunities and actions taken to
achieve use of commercial and other nondevelopmental items to
eet procurement needs;

(4) Recommend on a fiscal year basis to the appropriate Component
Acquisition Executive goals and plans for increasing the use of
competition; and

(5) Recommend to the appropriate component acquisition executive such
other policies and actions as may be appropriate te achieve use
of commercial and other nondevelopmental jtems to meet
procurement needs.

If the Heads of the DoD Components determine that the authorities and
duties required to be assigned to the advocate for competition of the
Component by paragraph 3.c., above, can be performed more effectively

#First Amendment (Ch 1, 2/26/93) 6-L-2
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by another employee within that Component, the Component Head may
submit for Under Secretary of Defense approval a request to assign
those authorities and duties to that employee in lieu of the advocate
for competition.

4, PROCEDURES

a.

Requirements. Materiel requirements will be stated to the extent
practicable in terms of required function, performance, or physical
characteristics.

(1) Non-Government standards and commercial item descriptions will be
used in preference to Federal and military specifications and
standards whenever practicable except when Federal Standards are
required by law or pursuant to law.

(2) The use of nondevelopmental items should be incorporated in the
design and development process consistent with operational
requirements,

(3) Market research and analysis should be conducted to determine the
suitability and availability of any item prior to the
commencement of a developmental effort.

Suitability. Nondevelopmental items will be evaluated for
operational use by considering all aspects of the items’ suitabilicy
for the intended purpose.

(1) Suitability criteria should include technical performance,
safety, reliability, maintainability, interoperability, logistics
support, expected operational enviromment, survivability, and
intended life cycle.

(2) The suitability analysis should consider that unmodified
nondevelopmental items are preferred. However, items requiring
minor modifications may be used when cost, performance, and
support benefits warrant,

(3) Prudent risks should be taken to evaluate and field
nondevelopmental items.

{4) Test and evaluation of nondevelopmental items will be conducted
to, at a winimum, verify integration and interoperability with
other system elements. All nondevelopmental item modifications
necessary to adapt them to the weapon system enviromment will
also be subject to test and evaluation. As appropriate, test and
evaluation should be conducted for other aspects of
nondevelopmental items to evaluate and control risk.

Logistics Support. Significant consideration must be given to
logistics support when acquiring nondevelopmental items (see Section
7-A).

(1) Programs using commercial systems or equipment should make
maximum use of existing commercial logistics support and data,
Development of new organic logistics elements will be based on
critical mission need or substantial cost savings.

#First Amendment (Ch 1, 2/26/93) 6-1-3
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(2) It may be necessary to modify existing logistics support
procedures, varying from established practices, to allow for
maximum use of nondevelopmental items. This may involve
innovative loglistics concepts to support accelerated logistics
support schedules and require acgquisition techniques such as
buyouts, warranties, and data rights escrow. The use of these
techniques and concepts is preferred to developmental effort,

(3) Manufacturer or supply source distribution channels should be
used in supplying commercial products and other nondevelopmental
items to operational users when:

{a) It is economically advantageous; and

(b) The impact on military readiness and wartime
sustainability is acceptable.

d. Acquisition Strategy. The acquisition strategy (see Section 3-A)
should be tailored to the extent feasible to empley commercial
practices when purchasing commercial products or other

nondevelopmental items. Such practices include, but are not limited
to:

(1) Seeking the greatest benefit to the Government in terms of
overall cost, product quality, timeliness of delivery, and
supportability (past performance should be a significant factor
in making such determinations};

(2) Accepting commercial operational, maintenance, and safety data

and commercial logistics support, consistent with the user'’s
operational needs;

{3) Using commercial marking, preservation, and packaging to the
maximum extent consistent with user needs; and

(4) Requiring that a product solicited using a commercial item
description have established market acceptability.

5. RESPONSTBILITIES AND POINTS OF CONTACT

The matrix below identifies the offices to be contacted for additional
information on this section. The full titles of these offices may be
found in Part 14 of this Instruction.

Points of Contact
DoD Component .

% General Specific
* 0SD ASD(P&L) DASD(PR) /MM

Dept of Army ASA(RDA) SARD-RP

Dept of Navy ASN(RDA) Dep, APIA

Dept of Alr Force ASAF(A) SAF /AQX

Gther DoD Components DLA DLA-SE
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USE OF THE METRIC SYSTEM

References: (a) DoD Directive 4120,18, "DoD Metrication Program,"

September 16, 1987 (canceled)

(b} Title 15, United States Code, Seetions 205a-205k, "Metric
Conversion"

(c) Federal Register, "The Metric System of Measurement,"
February 26, 1982

(d) STANAG-U4183, "NATO Metrication Policy™

{e) MIL-STD-961, "Preparation of Military Specifications and
Associated Documents"

(f} MIL-STD-962, "Preparation of Military Standards and
Handbooks"

PURPOSE

a. This section replaces DoD Directive 4120.18, "DoD Metrieation
Program" (reference (a}), which has been canceled.

b. These policies and procedures support the U.S. national effort to
convert to the metric system.

c. This section implements Title 15, United States Code, Sections 205a-
205k, "Metric Conversion'" {reference (b)).

2. POLICIES

The metric system of measurement, as interpreted for use in the United
States by "The Metric System of Measurement” issued by the Secretary of
Commerce in the February 26, 1982 Federal Register (reference (c)) shall
be used by all DoD activities, including all those elements of defense
systems requiring new design, as required by Title 15, United States
Code, Sections 205a-205k, "Metric Conversion" (reference (b)).

3. PROCEDURES

a. Waivers and Execeptions

{1) Milestone decision authorities may grant waivers on a case-by-
case basis if the use of the metriec system is not in the best
interest of the Department of Defense.

{2) The measurement units in which a system was originally
designed will be retained for the life of the system, unless
the procuring activity determines it is more advantageous to
convert to the metric system.
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Compatibility. Physical and operaticnal interfaces hetween metric
and inch-pound items will be designed fo ensure compatibility.

Hybrid Designs. During the metrie transition phase, use of hybrid
metric and inch pound designs may be necessary and are acceptable,

(1) Items of commercial design will be specified in metric units
when economically available and technically adequate, or when
otherwise determined by the procuring activity to be in the
best interest of the Department of Defense.

{2) Bulk materials will be specified and accepted in metric units,
unless being acquired for use in materiel designed in ineh-
pound units. '

New Equipment Purchases. When purchasing new shop, laboratory, and
general purpose test equipment, the equipment must be capable of
direct measurement in metric or both metrie and inch-pound units.

Additional Guidangce. Additional guidance is eontained in NATO
STANAG-U4183, MIL-STD-961, and MIL-STD-962 (references (d), (e),
and (£)).

RESPONSIBILITIES AND POINTS OF CONTACT

 The matrix below identifies offices to be eontacted for additional
information on this section. The full titles of these offices may be
found in Part 14 of this Instruction.

Points of Contact
DoeD Component
General Specific

03D ASD(P&L) DASD(PR) ASBM- M pﬁ
Dept of Army ASA(RDA) SARD-DE
Dept of Navy ASN{RDA) Dep, APIA
Dept of Air Force ASAF(A)} SAF/AQX
Other DoD Components DLA DLA-SE
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COMPUTER AIDED ACQUISITION AND LOGISTICS SUPPORT

References: (a) Deputy Secretary of Defense Memorandum, "Computer-Aided

Acquisition and Logisties Support," August 5, 1988
(canceled)

(b} MIL-STD-1840, "Automated Interchange of Technical
Information"

(c) MIL-STD-1556, "Government-Industry Data Exchange Program"

(d} MIL-HDBK-59, "Computer-Aided Acquisition and Logisties
Support Program Implementation Guide"

1. PURPOSE

a. This section supercedes Deputy Secretary of Defense Memorandum,
"Computer-Aided Acquisition and Logisties Support" (reference (a}).

b. These policies and procedures establish the basis for making greater
use of computer aided information technologies that enable precess
improvements in design, manufacturing, and life-cyele support of
defense systems and equipment.

2. POLICIES
In general, preference shall be given to contractor information services
and online access instead of data deliverables. Where data delivery is
required, preference shall be given to delivery in machine-readable
digital form rather than paper wherever feasible.

3. PROCEDURES

a. Prbgdsals. Acquisition plans and solicitations will require specific
proposals, inecluding costs and schedule, for:

(1} Integration of contractor technical information systems and
processes for engineering, manufacturing, and logistic support;

(2) Authorized Government access to contractor data bases; and
(3) Delivery of technical information in digital form using computer
aided acquisition and logisties support standards contained in
MIL-STD-1840 (reference {(b)).
b. Shared Models and Data Bases

(1) Contractors should be required to develop integrated, shared
data base environments consisting of analysis tools, consistent
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integrated data bases, and engineering design, manufacturing,
and logistics processes designed to utilize digital information.

(2) Contractors should use computer aided design, engineering, and
manufacturing (CAD/CAE/CAM) methods to support design
integration through shared product and process models and data
bases.

Management Structure. A comprehensive techniecal information
management architecture to include supporting data dictionary and
directory services should be developed fo:

(1) Manage configuration of the entire technical information and
planning data bases;

(2) Integrate planning information inte its respective technicai
information source data base;

(3) Provide traceability and auditability of technical information
relating to the weapon system, its components, and any changes
affecting them; and

(4) Trace configuration changes from désign to logisties products
and vice versa,.

(5) Exploit opportunities to obtain cost savings by retrofitting
digital information technology into deployed weapon sysfems.

Information Services. Contractor integrated technical information
servieces should be developed to include procedures, processes,
specifications, and software applications for the generation,
protection, integration, storage, exchange, and cnline access of
digital data by the Government and associated contractors.

Government-Industry Data Exchange Program (GIDEP)}. The Government-
Industry Data Exchange Program is the DoD program that provides,
without charge, an unclasssified data base of parts problems,
reliability, diminishing manufacturing resources, and metrology
information.

(i) The Government-Industry Data Exchange Program is described in
MIL-STD-1556 {reference (c)).

(2) The Government-Industry Data Exchange Program should be used by
both program offeies and contractors.

Access and Delivery Alternatives. MIL-HDBK-59 (reference (d))
provides technical guidance for selecting among information access
and delivery alternatives. Final decisions on implementation of
contractor proposals will be based on the productivity and quality
improvements expected in contractor team operations (prime,
subcontractors, suppliers) and Government operations,
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(1) Technical data that are required as deliverables, including
techniecal manuals, engineering data, and logistics support
analysis data, should be required to be prepared and delivered
in digital form unless clear and convincing analysis shows this
not to be cost-effective when assessed across the life cycle.

(2) The computer aided acquisition and logistics support standards
in MIL-STD-1840 (reference (b)) will be applied for digital data
deliverables.

RESPONSTIBILITIES AND POINTS OF CONTACT

The matrix below identifies the offices to be contacted for additional
information on this section. The full titles of these offices may he
found in Part 14 of this Instruction.

Points of Contact
DeD Component
General Specific
L ]

0SD ASD(P&L) DASBLER)YCALS )
Dept of Army ASA(IL&E) SAILE-LOG { Set UL‘?‘L’
Dept of Navy ASN(RDA) acNo {oe-o4y CNO (M)
. HQMC/I&L
Dept of Air Force SAF/AQK AF/LE-I
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DESIGN FOR MANUFACTURING AND PRODUCTION

References: (a) DoD Directive U4245.6, "Defense Production Management,"

January 19, 1984 (canceled)

(b) DoD Directive #245.7, "Transition from Development to
Production," January 19, 1984 (canceled)

(c) DoD Directive #245.8, "DoD Value Engineering Program,"
November 19, 1986 {canceled)

(d) DoD Instruction 5000.38, "Production Readiness Reviews,"
January 24, 1979 (canceled)

(e) DoD 4245 8-H, "Value Engineering," March 1986, authorized
by this Instruction

(f) DoD 5025.1-M, "Department of Defense Directives System
Procedures," December 1990, authorized by DoD Directive
5025.1, "Department of Defense Directives System,"
December 23, 1988

{g) DoD 4245.7-M, "Transition from Development to Production,”
September 1985, with Change No 1, February 13, 1989;
authorized by this Instruction

{h) MIL-STD-1528, "Manufacturing Management Program"

{i) MIL-HDBK-727, "Design Guidance for Producibility"

{J) MIL-S8TD-1521, "Technical Reviews and Audits for Systems,
Equipments, and Computer Programs"

{k) Federal Acquisition Regulation (FAR), Part 48, "vValue
Engineering"

{1) Federal &Acquisition Regulation (FAR), 52.248-1, "Value
Engineering {(Solicitation Provisions and Contract Clauses)"

{m) MIL-STD-1771, "Value Engineering Program Requirements"

{n) OMB Circular #-131, "Value Engineering," January 26, 1988

(o) DoD 5000.2-M, "Defense Acquisition Management Documentation
and Reports," February 1991

1. PURPOSE

a., This section replaces DoD Directive 4245,.6, "Defense Production
Management"; DoD Directive #245.7, "Transition from Development to
Production”; DoD Instruction 5000.38, "Production Readiness Reviews";
and DoD Directive 42U5.8, "DoD Value Engineering Program" {references
(a), {b), (e), and (d)), which have been canceled,

b. These policies and procedures establish the basis for:
(1) Effectively integrating the production engineering, produc-
ibility, and value engineering efforts so that the system and

its associated manufacturing processes can be designed and
developed concurrently.
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(2} Manufacturing the system within design to cost, quality, and
production rate (including any surge rates) requirements.

(3) Orderly transitioning from development te cost-effective full
rate production or construction.

This section authorizes the Assistant Secretary of Defense for
Production and Logistics to publish DoD 4245.8-H, "Value Engineering"
(reference {e}) in accordance with DoD 5025.1-M , "Department of
Defense Directives System Procedures" (reference (f)}.

POLICIES

a.

The producibility of the product design shall be a priority of the
engineering and manufacturing development effort. Production
engineering and producibility efforts shall start at Milestone I,
Concept Demonstration Approval, and continue through production.

Production engineering and producibility efferts shall focus on
simplifying the design and stabilizing the manufacturing process to
reduce manufacturing cost, lead time, and cycle time and to minimize
strategic or critical materials use. The selection of manufacturing
methods and processes is considered a design function.

Rigorous assessment of product design and associated manufacturing
process risks and continuous application of effective risk reduction
measures shall be performed throughout all program phases beginning
at Milestone I, Concept Demonstration Approval.

Full rate production of a system will not be approved until the
product design has been stabilized, the manufacturing processes have
been proven, and rate production facilities, equipment, capability,
and capacity are in place {or being put in place)} to support the
approved schedule.

Value engineering concepts shall be used to identify requirements
that add cost to the system, but add little or no operational value.

Contracter past performance in production engineering, producibility
and quality history {to the extent that it has a bearing on the
concept involved), demonstrated on relevant development efforts,
shall be a consideration in sclicitations and source selection (see
Section §-B).

PROCEDURES

a,

Manufacturing Processes. As an integral part of the system
development, the manufacturing processes necessary to produce a
defense system must be put in place. DoD 4245.7-M, "Transition from
Development to Production™ {reference {g)) ocutlines an approach to

accomplish this. This approach:

6-0-2



Feb 23, 91
5000.2, PART 6
SECTION O

{1} Establishes quantifiable and obtainable manufacturing design
requirements based on state of the art capabilities,

(a) A8s a minimum, these will include requirements for design to
cost (see Section 6-K), quality (see Section 6-P),
production rate (see Section 6-0), and industrial base
considerations (see Section 5-E}.

(b) MIL-8TD-1528 (reference {(h)) establishes recommended
procedures for conducting manufacturing engineering and
producibility efforts.

{c) MIL-HDBK-72T (reference (i)) provides guidelines on design
features conducive to producibility.

(2) Identifies and evaluates the manufacturing risks in the program
so that risk abatement for each can be planned and executed.

{a) The effects of new product or material technology on
manufacturing are to be addressed as part of the technology
development effort (see Section 5-C).

(b} Phase 0, Concept Exploration and Definition, and Phase I,
Demonstration and Validation, will address the
manufacturing and producibility issues associated with the
design concept and manufacturing processes.

(e) Prior to Phase II, Engineering and Manufacturing
Development, voids in manufacturing technology, methods,
and processes peculiar to the design of any part of the
system will be identified. & viable approach will be
demonstrated, and manufacturing technology effort will be
established. This effort may use program funds or be
accepted as a prioritized laboratory project, such as
Manufacturing Technology (ManTech) {see Section 5-E},

(d) The templates in DoD U4245.7-M (reference (g)) identify some
of the major risk areas common to defense programs.

(3) Develops effective manufacturing processes and product design
features which enhance producibility., Efforts should target
design simplification, design for assembly and inspectability,
design for piece part producibility, and design for system
integration and test.

(4) Reviews the design's use of strategic or critical materials and
hazardous materials and investigates use of alternative
materials (see Sections 5-E and 6-1).

{(5) Identifies and optimizes critical product producibility features

and asscciated manufacturing processes, such as design
manufacturing tolerances and process control limits.
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{6) Develops developmental test strategies and plans which provide
for proofing or validating manufacturing processes.

Production Engineering and Planning. Production planning will be
specifically addressed at milestone decision points.

(1) At Milestone I, Concept Demonstration Approval, manufacturing
feasibility and industrial base capability assessments will be
presented. Areas of production risk and manufacturing
technology or industrial modernization efforts to reduce that
risk will be identified. Design to unit procurement cost
objectives should be established (see Section 6-K}. Trade-offs
should be used to minimize strategic or critical materials use.

(2) A producibility program will be established during Phase I,
Demonstration and Validation. This program will be an integral
part of the systems engineering effort (see Section 6-A4).

(3) At Milestone II, Development Approval, the producibility of the
emerging product design, risk reduction efforts undertaken, and
plans for proofing new or critical manufacturing processes.will
be specifically assessed. Updated manufacturing feasibility and
defense industrial base capability assessments must also be
presented.

(4) At Milestone III, Production Approval, the produetion decision
Wwill be supported by a production readiness review.

Qrganization

(1) The production engineering and producibility efforts will be
organizationally structured to ensure close working relation-
ships between engineering design, quality, and manufacturing
functions,

(2} These efforts will use any available inputs from the industrial
base assessment (see Section 5E) and will be a major contributor
to the production planning and readiness assessment {see
Section 6-P}.

{3) Tailored application of MIL-STD-1528 (reference {h)) should be
used for assessing the manufacturing objectives and requirements
to be met by the contractor's manufacturing management system.

Risk fAssessment. A& risk assessment will be made on the capability of
the contractor and critical subcontractors to meet cost, performance,
and schedule commitments. This assessment will include consideration
of the past performance and quality history of the contractor and
critical subcontractors.

{1) This assessment will be documented in the source selection
process.
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(2) A diseiplined process for ldentifying and assessing the risk
associated with the transition from development to production
must be established. This will be done by tailored applieation
of the guidelines in DoD 4245.7-M, "Transition from Development
to Production™ {reference (g}), adapted to specific program
characteristies.

Contractor Performance

(1) During the Preliminary Design Review (PDR), Critical Design
Review (CDR), and the Production Readiness Review (PRR)}, the-
contractor's production engineering performance will be
validated through .objective evidence, such as process proofing
tests and producibility analyses. This will be accomplisned
through tailored application of MIL-STD-1521 (reference (j)),
adapted to specific program characteristies.

(2) The Government will ensure that the planned manufacturing
process 1s capable of achieving the preoducibility requirements.
All new manufacturing processes will be demonstrated by process
proofing prior to low-rate initial production.

{3) & production readiness review will be accomplished during
Phase II, Engineering and Manufacturing Development, as a
technical review of the completeness and producibility of the
product design and the planning and preparation necessary for a
viable production effort. Attachment 1 provides a
representative listing of potential areas to be evaluated.

(4) Data and documentation demands on the contractor will be kept to
-a minimum required to support the production readiness review,
and will consist mainly of information prepared by the
contractor for internal management purposes and documentation
otherwise required to be furnished to the Government.
Proprietary and competition-sensitive contractor data will be
properiy safeguarded.

{5) The DoD Product Engineering Services Office (DPESO) will prepare
independent producticn readiness assessments of acquisition
category I D programs, and acquisition category I C programs on
an exception basis, using information gathered during the
production readiness review. These assessments will identify
potential production problem areas. FEach risk will be expressed
in terms of its relative magnitude and potential coansequences.

Value Engineering. Value engineering (VE) is a functional analysis
methodology that identifies and selects the best value alternative
far designs, materials, processes, systems, and program
documentation., Value engineering applies to hardware and software;
development, production, and manufacturing; specifications,
standards, contract reguirements, and other acquisition program
documentation; facilities design and construction; and management or
organizational systems and processes to improve the resulting
product.
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(1)

(2)

A& fully integrated value engineering program effort consists of
two distinct parts that exploit all possible areas of expertise
and knowledge available. These parts are:

(a) A contractor value engineering effort in accordance with
the Federal Acquisition Regulation, Part 48, "Value
Engineering" (reference {k)) and Federal Acquisition
Regulation, 52.248-1, "Value Engineering {(Solicitation
Provisions and Contract Clauses)" (reference (1)}). This
effort is implemented through either the Federal
Adcquisition Regulation value engineering incentive clause
(mandatory on all contracts over $100,000) or the Federal
Acquisition Regulation value engineering program
requirements clause using MIL-STD-1771 (reference (m}).

(b} A Government value engineering effort using in-house assets
that must be identified as a program value engineering
study prior to approval of any value engineering propesals
and/or demonstrate the application of the elements of the
value engineering analysis methedology.

A statistical value engineering data system is necessary to
allow the systemic improvement of the value engineering program
in acecordance with OMB Circular A-131, "Value Engineering"
{reference (n}). The value engineering report requirement is
contained in Section 11-D of this Instruction, and the value
engineering format is specified in Part 13 of DoD 5000.2-M,
"Defense fcquisition Management Documentation and Reports"
{reference (o)).

RESPONSIBILITIES AND POINTS OF CONTACT

The matriz below identifies the offices to be contacted for additional
information on this section. The full titles of these offices may be
found in Part 14 of this Instruction.

Points of Contact
DoD Component
General Specific

0sSb ASD(P&L) DASD(PR)/TEQ
Dept of Army ASA{RDA) | SARD-DE
Dept of Navy ASN(RDA) Dep, APIA
Dept of Air Force ASAF(4) SAF/AQX
Other DoD Components DLA DLA-5E
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Attachment - 1

1. Production Readiness Review Considerations
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PRODUCTION READINESS REVIEW
CONSIDERATIONS

This attachment contains a representative listing of typical issues to be
considered. Their applicability te any specific program is dependent on the
character of the program. Where appropriate, quantitative measures should be
developed to substantiate that desired conditions exist. Results of other
reviews should be used to the maximum extent possible,

1. Product Design

a.

The acceptability of the design from a producibility standpeint has
been assessed.

Design change activity has stabilized.

(1) Validation of the design has been accomplished, including
qualification of subsystems and components, as appropriate.
Performance and reliability and maintainability characteristics
have been satisfactorily demonstrated.

(2} Incomplete portions of the design are identified, their
potential risks to production assessed, and appropriate measures
underway to mitigate the risks. ;

(3) A system configuration audit has been accomplished and
discrepancies resolved.

(4) The design is in consonance with the operational, maintenance,
and support concepts, including meeting inter-Service and
foreign interoperability requirements, if appropriate.

The technical data package is adequate to support the intended use of
the data {i,e., production, domestic and foreign coproduction,
logistics support, configuration management, provisioning,
maintenance, installation, or mobilization).

Standardization has been accomplished in the design to optimize
economies derived from the use of standard components, parts,
materials, and processes.

Critical and scarce materials have been identified and are used only
where dictated by required performance and such use is compatible
with established Dol priorities and allocations. Critical materials
that have insufficient domestie manufacturing capacity have been
identified, and Defense Production Act, Title III projects have been
proposed to establish the required capacity.
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Potential foreign dependencies and diminishing manufacturing sources
have been identified and avoided where possible.

Alternates for critical materials, processes, and foreign
dependencies are identified in the design.

Production cost projections have been made.

Metric design has been used where it enhances cost-effectiveness,
standardizatien, supportability, and interoperability.

2. Industrial Resources

a.

Plant facilities, production equipment, test equipment, and tooling

{1} Plant capacity is adequate for the required production rate,
taking into consideration other production efforts.

{2) If applicable, consideration has been given to meeting surge
(peacetime) and mobilization {declared national emergency)
production requirements while maintaining quality. Multi-
sourcing of eritical items and planned alternatives to peacetime
foreign sources have been identified as appropriate.

(3) Contractor and Government-owned facilities, plant modernization
efforts, production eguipment, special tooling, and special test
equipment have been identified in terms of specifications and
quantity. Acquisition and installation plans meet established
program requirements.

(4) Modern manufacturing management systems are in place and have
been validated. These may include advantageous employment of
computer aided design and manufacturing and other automated
techniques. Associated computer software has been developed.

Personnel

(1) Skilled production people are projected to be available in
sufficient numbers for the planned terms of production,

(2) HNecessary training and certification are programmed.

3. Production Engineering and Planning

d.

b.

A comprehensive manufacturing plan has been developed that will
result in efficient, cost-effective manufacture.

Production schedules are compatible with end item delivery
requirements.

The nature and sequence of manufacturing methods and processes,
together with associated facilities, equipment, toeling, and plant
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layout, represent economical applications of proven technology
consistent with:

(1
(2)
(3)

Product specifications and quality requirements,
Quantity and rate requirements, and

Occupational Safety and Health Administration, environmental
impact, and energy conservation requirements.

Pians provide for continuous process and cost reduction improvements.

Alternative production approaches are available to meet contingency
needs.

Drawings, standards, and shop instructions are sufficiently explicit
for correct interpretation by manufacturing people.

Configuration management is adequate teo ensure configuration
identification, control, and status accounting during production.

Provisions have been made for determining producibility and cost
impacts of engineering changes introduced during production.

A management information system exists that provides the status of
production and sufficient visibility of problems to enable responsive
managerial action.

Work measurement systems have been verified and the data is used for
effective manufacturing management.

Materials and Purchased Parts

a,

b.

A projected or approved bill of materials is availabie.

Make-or~-buy determinations have been made for all signifieant or
critical elements of the system and are adequately supported.

Long lead time materials have been identified, and action initiated
for advance procurement where appropriate.

Scle source items are identified, and continuity of supply has been
considered,

Government furnished material or equipment is identified and fully
integrated with program and manufacturing plans, including asscciated
lead time and schedule requirements.

The contractor's material control and inventory systems are adequate.

The contractor's material procurement plan pbovides:

(1)

Effective procedures to determine material needs, lead times,
and delivery schedules,
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(2) Criteria for selection of subcontractors and suppliers that
emphasize timely delivery of acceptable material in sufficient
quantities at a reasonable cost,

(3) Multi-sourecing of eritical items to the extent practicable,

(4) Economic lot size orders,

(5) Visibility and econtrol of vendors and subcontractors, and

(6) Identification of foreign source items and consideration of
continuity of supply.

Quality Assurance

a. The guality assurance function is structured and organizatiocnally
placed to permit independent and objective judgments,

b. The contractor's quality program is in accordance with the contract
requirements, and the quality program is appropriate for the
production program.

¢. Necessary gquality control procedures and quality acceptance criteria
have been established. Quality acceptance criteria exist for both
products and manufacturing processes.

d. The quality assurance organization is a participant in the product
design, production planning, and facilitization effort emphasizing
continuous improvement in the engineering, manufacturing, and support
processes.

Logigtics

a. Capacity exists to manufacture initial and replenishment spares,
including contingencies for high usage items during initial
deployment, without disruption of rate production activities.

b. Operational support, test, and diagnostiec equipment have been
developed and their state of production readiness will meet the
system deployment schedule.

¢. Training aids, simulators, and other devices for operators and
maintenance people have been developed and can be produced to support
the system deployment schedule,

d. Spares procurement integrated with production is being considered.

Contract Administration

Appropriate liaison exists between the Program Manager's office, the
on-site Government representation, and the contractor's organization.
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QUALITY

References: (a) DoD Directive 4155.1, "DoD Quality Program," August 10,

1978 (canceled)

(b) DoD U42L5.7-M, "Transition from Development to Production,"
September 1985; authorized by this Instruction

(¢} DoD-STD-2168, "Defense System Software Quality Program"

(d) Memorandum of Understanding Between the Department of
Deflense and the Department of Commerce (National Bureau of
Standards), September 20, 1978

(e} MIL-Q-9858, "Quality Program Requirements"

1. PURPOSE

a. This section replaces DoD Directive 4155.1, "DoD Quality Program"
(reference (a)}, which has been canceled.

b. These policies and procedures establish the basis for guality
management activities that result in the delivery of operational
systems that satisfy the user's requirements under all anticipated
deployment and operating conditions.

2. POLICIES

a. .Quality shall be emphasized. It shall be integrated throughout all
elements and activities of a program,.

NOTE: Quality as discussed in this section is far more than
the determination that the as-built system conforms to
its manufacturing specifiecations. As such, its breadth
is greater than the historieal application of the
referenced documents.

b. Quality efforts must focus on three interconnected sub-efforts:

(1) Quality of Design. The effectiveness of the design process in
¢apturing the operational requirements and translating them into
detailed design requirements that can be manufactured (or coded)
in a consistent manner,

(2) Quality of Conformance. The effectiveness of the design and
manufacturing funetions in executing the product manufacturing
requirements and process specifications while meeting
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telerances, process control limits, and target yields for a
given product group.

(3) Fitness for Use. The effectiveness of the design,
manufacturing, and support processes in delivering a system that
meets the operational requirements under all anticipated
operational conditions.

Contractor past history of providing quality products and services
shall be considered during the evaluation of proposals from potential
contractual sources (see Section 10-B). Objective contractor quality
data shall he collected and maintained for this purpose.

3. PROCEDURES

a.

Systems Engineering. The quality effort will be integrated into the
systems engineering effort.

(1) Design control processes will be established to ensure that the
systems engineering process properly captures all of the
operational requirements, and efficiently translates them into
detailed design requirements.

(2} Technical analysis techniques such as Quality Function
Deployment or Functional Analysis/Requirements Allocation Sheets
are proven tools that can be used to optimize a design to meet
user's needs.

Intended Environments. A comprehensive understanding of the intended
environments the system will see is key to an effective system.

{1) Intended environments are described in the Operaticnal
Requirements Document (see Section Y4-B).

(2) Mission and environmental profiles, as discussed in DoD 4245.7-M
(reference (b))}, should be developed for all programs as part of
Phase I, Demonstration and Validation {see Section 6-C).

(3) Test schemes will be developed that validate design
effectiveness.

Design Options. Critical design options should be identified by the
end of Phase I, Demonstration and Validation. Quality engineering
tools will be applied to these critical options to maximize the
system design's capability of meeting design objectives,

Critical Functions. During development of the system, subsystem
critical functions will be identified. Special quality emphasis will
be applied to these items, especially to those funections crucial to
perscnnel safety or flight safety, environmental protection, and
prevention of system loss or damage.

Manufacturing Processes. During development of the system,
manufacturing critical processes will be identified.
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(1) The capability of the manufacturing process compared to the
product design requirements will be evaluated and, if practical,
measured,

{2) The emphasis will be on developing manufacturing processes whose
variability around target product critical attributes is.
minimized, rather than on simply being within the product
tolerance.

f. Preventing Deficiencies. The quality emphasis during Phase II,
Engineering and Manufacturing Development, and Phase III, Production
and Deployment, will be on preventing product deficiencies, rather
than detecting and correcting defects. For products planned for rate
production, an effective manufacturing in-process control system will
be established and used,.

g. Deficiency Reporting. All DoD Components will establish a product
deficiency reporting and correction system to provide feedback to the
system developer to track and record the status of the operational
quality condition of the system.

h. Software. For software developments, a quality assurance effort as
defined in DoD-STD-2168 (reference (c)) will be established.

i. Metrology and Calibration. As part of the gquality effort, the
requirements for metrology and calibration will be identified, and
coordinated with Service metrology and calibrations channels.

{1) Requirements for services from the National Institute of Science
and Technology (formerly the National Bureau of Standards) will
be identified as soon as possible.

(2) The Joint Technology Coordination Group for Metrology and
Calibration, under direction of the Joint Logisties Commanders,
will provide inter-Service coordination and coordination between
the Department of Defense and the National Institute of Science
and Technology as described in the Memorandum of Understanding
Between the Department of Defense and the Department of Commerce
(National Institute of Science and Technology}(formerly the
National Bureau of Standards} {reference (d)).

j; Additional Guidance. MIL-Q-9858 (reference {e}) provides further
information on the elements of an effective quality program.

RESPONSIBILITIES AND PQINTS OF CONTACT

The matrix on the next page identifies the offices to be contacted for
additional information on this section. The full titles of these offices
may be found in Part 14 of this Instruction.



DoD Component

Points of Contact

General Specifie
03D ASD{P&L) DASD(PR) PR TLEQ
Dept of Army 4SA(RDA) SARD-DE
Dept of Navy ASN(RDA) Dep, APIA
Dept of Air Force ASAF(A) SAF/AQX

6-p-4



Feb 23, 91
5000.2, PART 6

SECTION {
PART 6
SECTION Q
DoD STANDARDIZATION PROGRAM
References: (a) DoD Directive 4120.3, "Defense Standardization and

Specification Program,” February 10, 1979 (canceled)

(b) DoD Directive #120.20, "Development and Use of Non-
Government Standards," March 28, 1988 (canceled)

(e) Title 10, United States Code, Chapter 145, Sections 2451-
2457, "Defense Cataloging and Standardization"

(d) DoD 4120.3-M, "Defense Standardization and Specifications
Program Policies, Procedures, and Instructions,” August
1978, authorized by this Instruction

(e) DoD 5025.1-M, "Department of Defense Directives System
Procedures," December 1990, authorized by DoD Directive
5025.1, "Department of Defense Directives System,"
December 23, 1988

(f) MIL-STD-97CG, "Order of Preference for the Selection of
Standards and Specifications"

(g) MIL-STD-961, "Military Specifications and Associated
Documents, Preparation of™

(h) MIL-STD-962, "Military Standards, Handbooks, and Bulletins,
Preparation of"

(i) MIL-STD-490C, "Specification Practices"

1. PURPOSE

a., This section replaces DoD Directive U4120.3, "Defense Standardization
and Specification Program" and DoD Directive 4120.20, "Development
and Use of Non-Government Standards" (references {(a} and (b))}, which
have been canceled,

b, These policies and procedures establish the basis for the efficient
use of resources and the optimal reuse of the products of engineering
efforts.

¢c. This section implements Title 10, United States Code, Chapter 145,
"Defense Cataloging and Standardization" {reference {c)}.

d. This section authorizes the Assistant Secretary of Defense
(Production and Logistics) to publish DoD #120.3-M, "Defense
Standardization and Specifications Program Policies, Procedures, and
Instructions” (reference (d}) in accordance with DoD 5025, 1-M,
"Department of Defense Directives System Procedures" (reference {(e)).
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2. POLICIES

a. Standardization documents shall be developed to provide a means for
clear communication and to document accepted practices and proven
materiel. These documents shall be used to seek an optimal degree of
uniformity of materiel and processes.

NOTE: The military standards and handbooks listed in this
Instruction define a set of recommended processes and
criteria for achieving program requirements. Each
program manager is responsible for understanding the
intent of these documents and tailoring their
application as appropriate to meet program needs.

b. While the use of standard products and practices has important
henefit, standards shall not be used as a substitute for solid
engineering effort seeking the best design solution for the
particular system.

{1) Standards shall not be applied in an acquisition program before
the system concept has been fully explored.

(2) Standards should be considered, but shall not overly constrain
the early analysis of system design options,

¢. Materiel requirements shall be stated to the extent practicable in
terms of required function, performance, or physical characteristics.
Standards shall be applied where they satisfy program objectives and
offer cost-effective design solubtions. Their use shall be consistent
with the principles of streamlining (see Section 10-C).

3. PROCEDURES

a. Standardization Documents

(1) Standardization decisions will be documented in approved or
adopted specifications, standards, handbooks, commercial item
descriptions, standardized military drawings, and associated
documents, referred to collectively as standardization
documents.

(a) These standardization documents are preferred for use over
other product or purchase descriptions. When apprepriate,
the order of preference in MIL-STD-970 (reference (f)) will
be used.

(b) Non-Government standards and commercial item descriptions

will be used in preference to federal and military
specifications and standards whenever practicable.
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(2) Standardization documents will state only the essential needs of
the Government and describe the supplies and services in a
manner that encourages maximum competition.

{a) They will document materiel requirements and engineering
practices that are or will be subject to recurring
application consistent with MIL-STD-G61 (reference (g}) and
MIL-STD-962 (reference (h}}.

(b) They will conform to international standardization treaty
agreements. Where applicable, they will support NATO
rationalization, standardization, and interoperability.
Whenever feasible, they should be consistent with nontreaty
international standards.

(¢} They will incorporate metric units in accordance with DoD
metrication policy {see Seetion 6-M).

(d} DoD Components will establish effective mechanisms to
integrate the recommendations of users into document
development.

Standardization Assessments. The degree and effectiveness of
standardization within individual programs will be assessed
throughout the acquisition process, to include inter- and intrasystem
standardization.

{1} When new materiel or practices are developed, they should
satisfy multi-system and multi-3ervice requirements.

(2} Specifications and product or purchase descriptions for items
being designed for use in only one system may be prepared,in
program peculiar format consistent with MIL-STD-490 (reference
(1)) even if the items will be purchased in several different
fiscal years.

(3) When items which are developed for or have the potential for
multiple applications, the initial documentaticon prepared during
Phase II, Engineering and Manufacturing Development, will be in
standardization document format.

(4) The use of standard material should be an evaluation factor for
the award of Phase II, Engineering and Manufaecturing
Development, contracts. Offerors should be given ineentive teo
incorporate in the system design standard components available
in the supply system or commercially available, preferably from
more than one source.

Participation in Standards Development Activities. DoD Components
will partiecipate in standards development activities of non-
Government standards bodies, both domestic and international,
coordinating on such activity with other Federal Agencies.
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RESPONSIBILITIES AND PGINTS OF CONTACT

a. The Defense Standardization Program will be implemented by the DoD
Components in accordance with DoD 4120.3-M, "Defense Standardization
and Specifications Program Policies, Procedures, and Instructions"
(reference (d)).

b. The Secretary of the Navy will maintain and operate a DoD single,
automated stock point, compliant with Computer Aided Acquisition and
Logistics Support (see Section 6-N), for indexing, stocking, and
distributing documents prepared or generated under the Defense
Standardization Program.

¢. The matrix below identifies the offices to be contacted for
additional information on this section., The full titles of these
offices may be found in Part 14 of this Instruection.

Points of Contact
DoD Component
General Specific
o dab)
0SD ASD(P&L) DASD(PR) /5B~ M M (,WJM

Dept of Army ASA(RDA) SARD-DE

Dept of Navy ASN(RDA) Dep, APIA

Dept of Air Force ASAF(A) SAF /80X

Other DoD Components DLA DLA-SE
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PART 6
SECTIONR

DoD PARTS CONTROL PROGRAM

References: {a) DoD Instruction #120,19, "DoD Parts Control Program,"

July 6, 1989 (canceled)
{b) MIL-STD-965, "Parts Control Program"

PURPOSE

a. This section replaces DoD Instruction 4120,19, "DoD Parts Control
Program" (reference (a)), which has been canceled.

b. These policies and procedures establish the basis for reducing the
cost associated with the design, procurement, documentation,
cataloging, maintenance, and reprocurement of nonstandard parts.

POLICIES

a. An effective parts control program shall be esiablished in each
acquisition preogram at the beginning of Phase II, Engineering and
Manufacturing Development. It shall focus on reducing the variety of
parts and associated documentaticn used in the system.

b. A parts control program shall be implemented during Phase I,
Demonstration and Validation, if this can be expected to yield
appreciable cost savings.

PROCEDURES

a. Military Parts Control Advisory Groups

(1) The Director, Defense Logistics Agency, will establish and
maintain Military Parts Control Advisory Groups within
appropriate Defense Supply Centers and will provide adequate
rescurces to ensure parts control and standardization support to
system and equipment aequisition aetivities. These advisory
groups will be made up entirely of full time officers and
employees of- the Govermnment,

(2) Military Parts Control Advisory Groups will:
(a) Have a broad engineering data base for selected parts
control commodities to assist design engineers in making

parts control recommendations;

{b) Develop and maintain procedures to process the rapid
interchange of parts information and documentation between

6-R-1



contracter design engineers, Government Program Managers,
Military Parts Control Advisory Group persennel, and the
DoD logistics system;

{c) Support DoD Components' needs for program parts selection
lists and development of parts documentation, and provide
automation support for program parts selection lists; and

(d) Provide advisory engineering support services to Progran
Managers and milestone decision authorities.

(3} Program Managers will:

(a) Provide Military Parts Control Advisory Groups with form,
fit, and function limitations necessary for parts selection
evaluations;

(b} Consider the recommendations of Military Parts Control
Advisory Groups with regard to parts selection; and

(¢} Solicit and use, as appropriate, Military Parts Control
Advisory Group evaluations of the suitability of parts
control proposals submitted by contractors.

Development Programs. Each aequisition program will establish a
parts control program through tailored application of MIL-STD-965
{reference {b)}, adapted to specific program characteristics. The
program will focus on:

(1) Using parts described by existing DoD approved documentation as
much as possible;

(2) Requiring contractors to use the Government furnished baseline
and specifying this requirement in requests for propesal and
subsequent contracts;

(3} Promoting timely upgrade of existing DoD parts documentation or
adopting non-Government standards for DoD use to lessen the need
for new contractor prepared drawings and specifications;

(4} Ensuring that new parts with potential for repetitive
application and adoption as standard parts for other programs
and end items are documented and adequate for competitive
procurement;

{5) Avoiding the use of parts previously identified as diminishing
manufacturing source items when practical and feasible; and

(6) Ensuring hardness critical items are clearly identified.
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¢. Repreocurements.
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The parts control program will be applied to

reprocurements (where design is not fixed and new parts may be
required teo be stock listed) and should be considered for application
in any other type item in which the acquiring DoD Component
anticipates life-cycle cost savings.

d. Exemptions. Contracts for the purchase of commercial equipment,
software contracts, and study contracts not involving the selection
or recommendation of specific parts are exempt from using MIL-STD-965

{reference {(b)).

However, procurement of commercial equipment may

benefit from selective application of MIL-STD-965.

e. Contract Administration Services.

Contract administration offices

will support the efforts of milestone decision authorities to
implement an effective parts control program. This support will
include reviewing proposals te ensure that only parts listed in the
approved program parts seleetion list are used in design and

production.

RESPONSIBILITIES AND POINTS OF CONTACT

The matrix below identif'ies the offices to be contacted for additional
infermation on this section., The full
found in Part 14 of this Instruction.

titles of these offices may be

Points of Contact
Dol Component
General Specific

0SD ASD(P&L) DASD(PR) #3p~ MM
Dept of Army ASA(ILAE} SAILE-LOG
Dept of Navy ASN(RDA) Dep, APIA
Dept of Air Force ASAF(A) SAF/AQX
Other Dol Components DLA DLA-SE
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PART 7

LOGISTICS AND OTHER INFRASTRUCTURE

Acquisition strategies and program plans must focus on the total system.
Acquisition programs shall be managed with the goal to optimize total system
performance and reduce the cost of ouwnership.

The policies and procedures presented in this part establish a common frame
of reference for the tobtal system which ineludes, in addition to the prime
mission equipment, the soldier, sailor, airman or marine who wili operate or
maintain the system; the logistics support structure for the system; and the
other elements of the operational support infrastructure within which the
system must operate. These policies and procedures must be judiciously
applied. They are not a substitute for good judgment and common sense, nor
are they intended teo stifle innovation.

SECTION SUBJECT
A Integrated Logisties Support
B Human sttems Integration
c Infrastructure Support
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SECTION A
INTEGRATED LOGISTICS SUPPORT
References: {(a) DoD Directive 5000.39, "Acquisition and Management of

Integrated Logistics Support for Systems and Equipment,"
November 17, 1983 (canceled)

(b) DoD Instruction 4000.26, "Post-Production Support,"
August 19, 1986 (ecanceled)

(c) DoD Instruetion 4245.12, "Spares Acquisition Integrated
Wwith Production (SAIP)," June 8, 1987 (ecanceled)

{d) DoD Directive U4140.U40, "Provisioning of End Items of
Materiel,”™ June 28, 1983 (canceled)

(e) DoD Pirective 4140.1, "Inventory Management Policies,"
October 12, 1956

{f) DoD Directive #151,1, "Use of Contractor and DoD Resources
for Maintenance of Materiel," July 15, 1982

{g) AMCR T750-10, OPNAVINST 4790.14, MCOP 4790.10a, AFLCR 800-
30, AFSCR 800-30, "Logistics Depot Maintenance Inter-
Service," June 1, 1988

{h) MIL-STD-1388, "Logistiecs Support Analysis"

1. PURPOSE

a. This section replaces DoD Directive 5000.39, "Acguisition and
Management of Integrated Logistics Support{ for Systems and
Equipment"; DoD Instruction 4000.26, "Post-Production Support"; and
DoD Instruection 4245.12, "Spares Acquisition Integrated with
Production (SAIP)" (references (a), {b), and (¢)), which have been
canceled. DoD Directive 4140.40, "Provisioning of End Items of
Materiel" (reference {(d)) is alsc canceled, to be combined with DoD
Directive U4140.1, "Inventory Management Policies" (reference (e)).

b. These policies and procedures establish the basis for ensuring:

(1) Support considerations are effectively integrated into the
system design; and

(2) Required support structure elements are acquired concurrently
with the system so that the system will be both supportable and
supported when fielded.

2. POLICIES

a. An effective integrated logisties support effort shall be established
within each program office. Integrated logistics support shall be
managed as a disciplined, unified, iterative approach to the
management and technical activities necessary to:



(1) Developing support requirements that are related consistently to
readiness objectives, to design, and to each other,

(2) Effectively integrating support considerations into the system
and equipment design,

(3) Identifying the most cost-effective approach to supporting the
system when it is fielded, and

(4) Ensuring that the required support structure elements are
developed and acquired. :

Post-production support planning, a subset of the overall integrated
logistics support effort, shall be accomplished to ensure continued
attainment of readiness objectives with economical logisties support
after cessation of production,

Integrated logisties support efforts shall encompass the ten elements
identified in attachment 1.

3. PROCEDURES

a.

Readiness Objectives. Preliminary peacetime and wartime readiness
objectives and thresholds will be established by Milestone I, Concept
Demonstration Approval, and final objectives and thresholds will be
established by Milestone II, Development Approval.. The acquisition
strategy will identify resocurce requirements and include explieit
planning for achieving these objectives. The acquisition strategy
will emphasize:

{1) Early identification of support and supportability requirements
ineluding any planned use of warranties,

(2) Evaluation of alternative support concepts and techniques to
minimize cost and support risks,

(3) Identification of test articles needed to conduet reliability,
maintainability, and logisties supportability test and
evaluation, and

{4) Contractor incentives for timely attainment of support related
design objectives.

Integrated Logisties Support Plan. The management approach,
decisions, and plans associated with logisties planning efforts will
be documented in an Integrated Logisties Support Plan {ILSP). This
plan will:

{1} Be the basis for coordinating logisties planning efforts and
ensuring that each of the integrated logistics support elements
is addressed and integrated with the other elements throughout
the program; and

(2) Include planning for deployment and post-production support.
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Computer Rescurces Support. The Integrated Logistics Support Plan
will be prepared in close coordination with the Computer Resources
Life-Cycle Management Plan {see Section 6-D) and will directly
reference that plan. For computer resources or software that will be
transferred to logistics organizations for maintenance or
modification, areas to be addressed for software suppert will include
special manpower skills, facilities, software tools, and speecial
purpose computer reguirements.

Planning Factors. Integrated logistics support planning must be
focused at the level at which support resources must be integrated to
affect maintenance (i.e., the level at which specific repair or
maintenance will occur). This is usually at the subsystem or below.
The Integrated Logisties Support Plan will refiect this focus.

Logistics Support Analysis. A tailored logisties support analysis
(LSA), in accordance with MIL-STD-1388 {reference (h)), will be used
iteratively throughout the acgquisition program as an integral part of
the systems engineering process.

- {1) The logisties support analysis process will be used to:
{a) Develop and define supportability related design factors.

{b) Ensure the development of a fully integrated system support
structure.

(2) This process will incorporate, but not duplicate, analysis and
data required by other functional disciplines,

(3) The logistics support analysis record (LSAR) will be established
for recording, processing, and reporting supportability and
support data and will be used as the definitive source for this
data.

Manpower, Personnel, Training, and Safety. Manpower, personnel,
training, and safety are essential design, human systems integrationm,
and support considerations. They will be given explicit attention
early in the aecquisition process (see Section 7-B).

Accelerated Acguisition Strategies. Accelerated acquisition
strategies (see Section 5-4) will place additional emphasis on
supportability design requirements and provide adequate front-end
funding to achieve established readiness objectives within the
shortened development cycle.

Interim Contractor Support. Program Managers should seek to
structure their programs such that interim contractor support will
not be required.

(1) When determined to be necessary, interim contractor support will
be planned to avoid compressing support delivery schedules.
Cost, schedule, deployment needs, and design stability will be
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assessed, and a schedule established for support structure
element delivery that strikes the best balance.

(2) Transition to organic support will be planned with the schedule
based on design stability, demonstration of capability to
support the system, and availability of support resources for
the mature system.

Depot Maintenance Support. Depot source of repair assignment to
other than interim contraet support will be made as defined in DoD
Directive 4151.1, "Use of Contractor and DoD Resources for
Maintenance of Materiel" (reference (f}).

(1} The acquiring DoD Component will initiate the depot source of
repair assignment decision process within 90 days of engineering
and manufacturing development contract award.

{2) The acquiring DeoD Component logisties head will conduct a
program review for programs that fail to meet the 90 day
suspense.

{3) This review will focus on removing impediments to a depot source
of repair assignment decision and will establish a time phased
action plan for remeoving those impediments.

(4) The Services will use the Logistics Depot Maintenance Inter-
Service regulation (reference (g)) for additional guidance.

Spares Acquisition Integrated with Production. When determined to be
cost-effective, proeurement of selected spares may be combined with
procurement of identiecal items being procured for deployment.

(1) Spares acquisition integrated with production may be used to
procure spares from either the prime contractor or a
subcontractor who is the design control activity.

(2) Spares acquisition integrated with production requirements will
be specified in the Integrated Logisties Support Plan.

Post-Production Support. Post-production support planning will be
based upon the support requirements and concepts established by the
integrated logistics support process and contained in the Integrated
Logistics Support Plan. The following guidelines apply:

(1} Post-preduction support planning should be a joint effort
involving Government and contractors. The coatract for
Phase TI, Engineering and Manufacturing Development, will
require the contractor to include post-production suppert
considerations in the early trade-off studies prescribed by
MIL-STD-1388 {reference (h}).

(2} The contractor's plan for post-production support should be
presented at integrated logisties support reviews and updated
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throughout the remaining system life. The management concept
will be included in the Integrated Logistics Support Plan.

(3) An updated Integrated Logistics Support Plan will be completed
before the production phase-out contract,

1. Logistics Resources. Logisties resource (funding, manpower,
facilities, etc.) estimates and decisions will be based an the
results of a well defined program of analyses/demonstrations,
realistic estimates of initial and mature system reliability and
maintainability values, and field experience on similar systems (or
subsystems). The uncertainty of early planning data will be
addressed in developing logisties resource estimates. Resource
estimates will be updated as test data and operational experience
becomes available.

m. Milestone Decision Reviews. Integrated logistics support progress of
the preceding phase and the plans for the following phase will be
addressed at each milestone decision point. A representative list of
considerations to be addressed is at attachment 2.

4. RESPONSIBILITIES AND POINTS OF CONTACT

The matrix below identifies the offices to be contacted for additional
information on this section. The full titles of these offices may be
found in Part 14 of this Instruction.

Points of Contact
DoD Component
General Specific
£4,
0SD ASD{P&L) DASD (I47WSIG
Dept of Army DCSLOG DALO-3MS
Dept of Navy ' ASN(RDA) fxa«;wuua-eua-cfhﬁ>@uq)
: HOMC/I&L
Dept of Air Forcge SAF/AQK AF/LEY
CJCS {Joint Staff) DJY JU4/LPD

Attachments - 2

T. 1Integrated Logistics Support Elements
2. Integrated Logistics Support Considerations at Milestone Decision
Points
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INTEGRATED LOGISTICS SUPPORT ELEMENTS

The integrated logistics support effort will encompass the ten elements
identified below. Each of these ten elements must be addressed for both
hardware and software in both peacetime and wartime conditions.

1. Maintenance Planning., The process conducted to evolve and establish
maintenance concepts and regquirements for the lifetime of the system.

2. Manpower and Perscnnel, The identification and acquisition of military
and civilian personnel with the skills and grades required to operate and
support the system over its lifetime at peacetime and wartime rates.

3. Supply Support. All management actions, procedures, and techniques used
to determine requirements to acquire, catalog, receive, store, transfer,
issue, and dispese of secondary items. This includes provisioning for
both initial support and replenishment supply support. It includes the
acquisition of logisties support for support and test eguipment.

4, Support Equipment. A}l equipment (mobile or fixed) required to support
the operation and maintenance of the system. This includes asscciated
multi-use end items, ground handling and mwaintenance equipment, tools,
metrology and calibration equipment, test ecquipment, and automatic test
equipment.

5. Technical Data. Secientific or technical information recorded in any form
or medium {such as manuals and drawings}. Computer programs and related
software are not technical data; documentation of computer programs and
related software are, Also exeluded are financial data or other
information related to contract administration.

6. Training and Training Support. The processes, procedures, techniques,
training devices, and equipment used to train civilian and active duty
and reserve military personnel to operate and support the system. This
includes individual and erew training (both initial and eontinuation);
new equipment training; initial, formal, and on-the-job training; and
logistics support planning for training equipment and training device
acquisitions and installations.

7. Computer Resources Support. The facilities, hardware, system software,
software development and support tools, documentaztion, and people needed
to operate and support embedded computer systems.

8. Facilities. The permanent, semipermanent, or temporary real property
assets required to support the system, including conducting studies to
define facilities or faeility improvements, locations, space needs,
utilities, environmental requirements, real estate requirements, and
equipment.
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10.

Packaging, Handling, Sterage, and Transpoertation. The resources,
processes, procedures, design considerations, and methods to ensure that
all system, equipment, and suppert items are preserved, packaged,
handled, and transported properly, including environmental
considerations, eguipment preservation requirements for short and long
term storage, and transportability.

Design Interface. The relationship of logistics related design
parameters to readiness and support rescource requirements. These
logisties related design parameters are expressed in operational terms
rather than as inherent values and specifiecally relate te system
readiness objectives and support costs of the system.
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INTEGRATED LOGISTICS SUPPORT CONSIDERATIONS
AT MILESTONE DECISION POINTS

This attachment contains a representative listing of typical issues to be
considered and addressed at milestone decision points and during the
acquisition phases leading up to these points.

1.

Activities Accomplished by Milestone 0, Concept Studies Approval

a.

b.

Known or projected support resource constraints should have been
identified in the Mission Need Statement. If appropriate, these
constraints should be based on analysis of systems currently in the
inventory which satisfy similar needs.

To the extent practicable, proposed study efforts should provide for:

(1) Analysis of support costs, manpower requirements, and readiness
drivers of current fielded systems and identifieation of
readiness and support cost targets for improvement,

(2) Development of alternative operational and support concepts and
evaluation of their potential implications on support resources
(e.g., manpower gquantities by skills or aptitude level, training
coneept and resources, facilities),

(3) Assessment of potential integrated logisties support program
requirements, resource impact, and risk reduction measures for
alternative acquisition strategy options, including accelerated
acquisition strategies, and

{(4) 1Identification of logistic technologies that are or will be
available for insertion into proposed concepts.

fctivities Accomplished by Milestone T, Concept Demonstration Approval

d.

A baseline operational scenaria(s) should be defined for the most
promising system concept(s). The scenaric must ineclude peacetime and
wartime operations and have adequate detail for support planning
purposes. Preliminary readiness objectives and thresholds will be
established.

An initial Integrated Logistics Support Plan (ILSP) will have heen
drafted, and milestones shculd be developed for each integrated
logistics support element.

The support resource impliecations of alternative operational and
support concepts should be evaluated. Projected logistics resource
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requirements should be identified and included in program funding
proposals.

Support cost drivers (e.g., software support) for current systems
should be identified and potential targets for improvements on the
most promising system concept(s) tentatively established.

Projected system transportability regquirements should be identified
and evaluated against the capabilities of existing transportation
assets and the impact on strategic deployment.

Logistics and system design parameters, including testability, that
are critical to the measurement and attainment of system readiness
and support cost objectives should be identified. Milestones for
developing critical support elements should be established.

Major items of support related hardware and software (e.g., automated
test stations and simulators) requiring development should be
tentatively identified. .

Logisties considerations should be integrated into requests for
proposal {specifically, the contract data requirements list and
instructions teo offerors), source selection evaluation factors, and
contraects.

Planning and baselining for total facilities support should begin
with emphasis on types of facilities and gross scope, based on
experience with similar systems and with major focus on test and
evaluation needs. An initial procurement strategy should be
developed so facilities funding can be established.

For acecelerated acquisition strategies, additional resources
(including test articles) and management actions should be identified
to control logisties risks and execute the integrated logistics
support development program,

Activities Accomplished by Milestone II, Development Approval

a.

-b'

&4 baseline support concept, including a maintenance concept backed up
by documented analyses, should be established.

A logisties support analysis program has been initiated to serve as
the single data base for integrated logisties support documentation.

A consistent set of objectives and thresholds for readiness,
reliability and maintainability (including integrated diagnosties, if
applicable), and other logistics parameters should be established and
presented in comparison to a contemporary baseline system. Both
technical thresholds (to be verified by development test and
evaluation} and operational thresholds (to be verified by operational
test and evaluation} should be established for reliability and
maintainability, inherent availability, and operational availability,
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d. The sensitivity of manpower and other support resource requirements
to changes in key parameters {including reliability and
maintainability and utilization rate) and the associated impact on
system readiness and supportability should be analyzed and logisties
risk areas identified.

e. Manpower requirements documented in the Integrated Logisties Support
Plan will be consistent with those reported in the Manpower Estimate
Report.

£. Trade-offs should be conducted to determine the best balance among
hardware and software characteristies, support concepts, and support
resource requirements. Changes to established requirements for
support resources (such as unique skills or specialties) that are new
or in short supply should be identified.

g. NATO standardization and interoperability requirements should be
reflected in integrated logisties support planning when appropriate.

h. Integrated logisties support considerations should be clearly defined
and given appropriate weight in requests for propesal, source
selection evaluation factors, and contract provisions.

i. Test and evaluation plans should be adequate to develop a data base
for guantitatively assessing achievement of support related
thresholds, adequacy of support plans and resources, and impaect on
cost and readiness objectives.

j. A& preliminary list of candidate items should be developed for
contractor support during initial deployment.

k. Facilities design planning should be initiated, completed, and ready
for contract award in the year that facilities will be authorized and
funds appropriated.

1. Clearly defined systems engineering procedures (such as the
reliability centered maintenance approach) should be implemented to
influence the evolving system design, to define automated diagnostics
requirements, and to determine logistics support structure elements
requirements.

Activities Accomplished by Milestone III, Production Approval

a. Gnalyses, test and evaluation results, and independent reviews should
confirm the adequacy of the proposed maintenance plan and programmed
support resources to meet objectives for peacetime readiness and
wartime employment.

b. Parameters used in determining support resource requirements are
traceable to program objectives and thresholds. Spares investment
levels should be related explicitly to system readiness objectives
and are based on realistic estimates of demand rates and system
utiiization.
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Support acquisition funding profiles should be traceable to those
presented at Milestone II, and the impact of any changes upon
readiness objectives or support capability objectives should be
assessed.

A preliminary manpower document and supporting analysis should be
available, and confirmation that manpower requirements can be met
should be presented.

Plans should be developed and responsibilities assigned for follow-on
readiness assessments beginning with system deployment.

Software and related computer suppert plans (Computer Resources Life
Cycle Management Plan) should be developed and reflect procedures,
requirements, milestones, and responsibilities for maintaining and
maturing software and related support of embedded computer systems
after the system is fielded.

Plans should be developed for cost-effective post-production support,
ineluding a strategy for continued systems and logistics engineering
and management reviews to ensure that readiness objectives are met
and sustained. '

The development status and production lead times of integrated
logisties suppert elements should be commensurate with support
capability oblectives and deployment needs.

The Integrated Logisties Support Plan should provide for smooth
transitien of support responsibility from contracter to erganie
support (if applicable).

The depot source of repair decision will be accomplished or a time
phased action plan for reaching that decision will be developed.

NATO standardization and interoperability requirements should be
reflected in integrated logistics support planning if relevant.

Contract requirements should be consistent with integrated logisties
suppert plans and support related objectives and thresholds.

Facility construetion should be planned to be completed in time to
support scheduled deployment,

Transportability approval should be given by the appropriate
transportability agent, and strategic mobility requirements should be
demonstrated where relevant.

Independent reviews by DoD Component training and operating commands
should affirm the adequacy of training plans, and timely delivery of
training equipment should be planned to support scheduled deployment.

Explicit plans and adequate resources should exist for:
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Validation and delivery of logistics support structure elements
to meet deployment needs,

Post-deployment review, evaluation and analysis of support
capability, operation and support costs, and manpower in

relation to system readiness objective,

Maturation of supportability and correction of defieciencies by

changes to production design and planning,

adjustments to support resources based on field reliability and

maintainability and readiness experience,

Identification of projected obsolescence dates, planned

modifications, and life extension programs, and

Evaluation of alternative post-production concepts and related
strategies, including buycut, sustained production, competitive
industrial base maintenance, and organic versus contractor

support,
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PART 7
SECTIONB

HUMAN SYSTEMS INTEGRATION

References: (a) DoD Directive 5000.53, "Manpower, Personnel, Training, and
Safety (MPTS) in the Defense System Acguisition Process,"
December 30, 1988 (canceled)

(b) DoD 5000.2-M, "Defense Acquisition Management Documentation
and Reports,” February 1991, authorized by this Instruction

{¢) Title 10, United States Code, Section 2434, "Independent
Cost Estimates; Operational Manpower Requirements"

{d) DoD Directive 1322.18, "Military Training," January 9, 1987

(e) Dob Directive 1430.13, "Training Simulators and Devices,”
dugust 22, 1986

(f) MIL-STD-1379, "Military Training Programs"”

(g} MIL-STD-1472, "Human Engineering Design Criteria for
Military Systems, Equipment, and Facilities"

{h) MIL-STD-1800, "Human Factors Engineering"

(i) MIL-STD-1801, "User-System Interface"

(3) MIL-H-46855, "Human Engineering Requirements for Military
Systems, Equipment, and Facilities"

1. PURPOSE

a. This section replaces DoD Directive 5000.53, "Manpower, Personnel,
Training, and Safety (MPTS} in the Defense System Acquisition
Process" (reference (a}), which has been canceled.

b. These policies and procedures establish the basis for effective
integration of human factors engineering, manpower, personnel,
training, health hazards, and safety considerations into the
acquisition of defense systems.

2, PCOLICIES

+a. Human considerations {as depicted on the next page) shall be
effectively integrated into the design effort for defense systems to
improve total system performance and reduce costs of ownership by
focusing attention on the capabilities and limitations of the
soldier, sailor, airman, or marine,

b. Objectives for the human element of the system shall be initially
established at Milestone I, Concept Demonstration Approval, and be
traceable to readiness, force structure, affordability, and wartime
operational objectives. They shall be subsequently refined and
updated at successive milestone deecision points.
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3.

HUMAN SYSTEMS INTEGRATION

a. Program Documentation

(1

Mission Need Statement (MNS) (see Section 4-B).

(2)

should inelude:

(a)

HUMAN SAFETY AND
FACTORS MANPOWER PERSONNEL TRAINING HEALTH
ENGINEERING HAZARDS
PHYSICAL & MENTAL | WARTIME PERSONNEL TRAINING SYSTEM SAFETY/
CAPABILITIES & REQUIREMENTS CLASSIFICATION & | CONCEPTS & HEALTH HAZARDS
LIMITATIONS SELECTION STRATEGY PLAN
DEPLOYMENT
ANTHROPOMETRIC& | CONSIDERATIONS | DEMOGRAPHICS TASK ANALYSIS HUMAN ERROR
BIOMEDICAL CRITERIA METHODS ANALYSES
FORCE STRUCTURE | ACCESSION RATES
MAN-MACHINE - MEDIA/EQUIPMENT | SYSTEM RELIABILITY
INTERFACE OPERATING ATTRITION RATES ANALYSES
STRENGTH - SIMULATION
MISSION, EUNCTION, & RETENTION RATES LESSONS LEARNED
HUMAN REQUIREMENTS [ MANNING OP TEMPO
ANALYSES CONCEPTS PROMOTION FLOW ENVIRONMENTAL
TRAINING SYSTEM | CONSIDERATIONS
SKILL, KNOWLEDGE, & TRAINING FLOW EVALUATION
APTITUDES PROTECTIVE
TRAINING EQUIPMENT .
PERFORMANCE DEVELOPMENT
© ASSESSMENTS PLAN
TRADE-OFF ANALYSES
ENHANCE TOTAL SYSTEM PERFORMANCE
WHILE REDUCING LIFE-CYCLE COST
PROCEDURES

Any existing human systems constraints will be identified in the

The Operational Requirements Document {ORD) (see Section 4-B)

Objectives and minimum acceptable requirements relating to

operation, maintenance, training, and support of the
system,

(b)

Projected manpower, personnel, training, and safety

limitations, considering existing systems, programs, or
force structure being traded off te support the new or
modified system, and
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(¢} Objectives and minimum acceptable requirements for manpower
and training which may be incorporated, as appropriate, in
the acquisition program baseline.

(3) A human systems integration plan will be developed that:

{a) Identifies critical human system factors that have a
significant impact on readiness, life-cycle cost, schedule,
or performance. It should include potential cost, schedule
and design risks and trade-offs which concern human system
integration faetors and plans to manage and reduce program
risks,

(b) Discusses the manpower impact of the new system as compared
to its predecessor or comparable system(s)} and states the
sources of the manpower resources for the new system.

(e) Discusses requirements for new occupational specialities,
requirements for high quality personnel or "hard-to-fill"
military and eivilian occupations, and how these personnel
requirements will be met,

(d) Describes how human factors engineering will be applied to
the system design effort, and

(¢} Summarizes how safety and health hazard lessons learned are
being applied to the new system. '

(f) Addresses the training requirements and effectiveness of
the new training system. It should include requirements
for new or additional training resources and identifies
eritical points in the training schedule.

(g) Discusses the impact fielding the new system will have on.
unit readiness and whether the training base is adequate to
meet surge and mobilization requirements.

(4) The Risk Assessment Annex of the Integrated Program Summary (see
Section 4-E of DoD 5000.2-M, "Defense fcquisition Management
Documentation and Reports” (reference (b)) will:

{a) Summarize potential cost, schedule, and design risks that
result from human system integration factors,

(b} Highlight current human system cost drivers. Discuss the
manpower impact of the most promising alternative system(s)
as compared to its predecessor or comparable systems.

(¢) Discuss major cost, schedule, and performance trade-off
decisions to be made by the milestone decision authority
for current and subsequent milestones.

b. Human Factors Engineering. 4 human factors engineering program will
be established for each system acquisition (see Section 6-H).
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c. Manpower

(1)} Manpower requirements for the system will be assessed to:

(a) Influence the system design to moderate operational,
maintenance, training, and support manpower requirements
(see Section 6-H),

{b) Ensure the system can be operated and supported within the
manpower limitations established for it (see Section 4-B),

{e¢) Influence operations and support concepts to reduce
inefficient manning and organizational concepts {see
Section T-A), and :

(d} Ensure reguired manpower is programmed for support of the
operational system. DoD 5000.2-M, "Defense Acquisition
Management Documentation and Reports" (reference (b))
contains guidance on preparation of the Manpower Estimate
Report required by Title 10, United States Code, Section
243l , "Independent Cost Estimates; Operational Manpower
Requirements" (reference (c)).

(2) Manpower projections will consider resource limitations and
manpower reduction goals.

d. Personnel. Personnel requirements for the system will be assessed
Eo:

{1) Influence the system design to moderate skill requirements and
limit or reduce the use of occupational specialties with high
aptitude and skill requirements or with mobilization, rotatiom,
or flow rate problems stemming from accession or retention
limitations (see Section 6-H); and

{(2) Ensure appropriate planning is being done for acquiring,
training, or reallocating personnel and skills to support the
operational system.

e¢. Training
{1) Training requirements for the system will be assessed to:

(a) Influence the system design to moderate training
requirements {see Section 6-H), optimize the selection of
training alternatives, and ensure that prime system data is
available to permit timely development of training system
equipment and courseware;

(b) Ensure appropriate training is being planned for support of
the operational system; and
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{c) Ensure required training resources (trainers, facilities,
equipment) are programmed for support of the operational
system,

{2} Tasks which require extensive training will be identified and
targeted for design trade-off analyses.

(3} Existing training resources will be assessed to determine
ability to support training needs. The requirement for new or
additional training resources based on peacetime operating
tempos as well as surge and mobilization will be highlighted.
The inefficient use of operational equipment and munitions for
training will be minimized where possible.

(4) Training materials and training devices will be integrated into
the total system using the procedures in DoD Directives 1322.18
and 1430.13 (references {(d) and {(e}). In accordance with these
Directives, a total system training plan should be developed by
Milestone II which will include a description of the total
training system and address the training and/or operational
system development schedule,

f. Safety. System safety engineering will identify, evaluate, and
eliminate or control safety and health hazards {see Section 6-I).

g. Test and Evaluation. 'The Test and Evaluation Master Plan (see
Part 8) will address human performance issues bo provide data to
validate that manpower, personnel, training, systems safety, and
health hazard design requirements have been met. System testing will
be accomplished under operationally realistie conditions using
personnel deemed to be typical users.

h. Manpower, Personnel, and Training Data Regquirements. For acquisition
category I programs, a Manpower Estimate Report required by Title 10,

United States Code, Section 2434, "Independent Cost Estimates;
Operational Manpower Requirements" (reference {c¢)) will be submitted
at Milestone II, Development Approval, and Milestone III, Produection
Approval. Procedures for preparation of the Manpower Estimate Report
are contained in DoD 5000.2-M {reference {(b})}.

i. Additional Guidance. Additional guidance is contained in
MIL-STD-1379, MIL-STD-1472, MIL-STD-1800, MIL-STD-1801, and
MIL-H-46855 (references {f) through {j}).

RESPONSIBILITIES AND POINTS OF CONTACT

The matrix below identifies offices to be contacted for additional
information on this section. The full titles of these offices may be
found in Part 14 of this Instruction,
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Dol Component

Points of Contact

General Specific
0SD ASD{FM&P) DASD (RMESHMR (£ K)fTER
Dept of Army DCSPER DAPE-MR
Dept of Navy ASN(RDA) ASN(MRA)
Dept of Air Force ASAF(MRAILE) AF/PRQ
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SECTIONC
INFRASTRUCTURE SUPPORT
References: (a) DoD Directive 5150.51 "Precise Time and Time Interval -
Planning, Coordination, and Control," June 14, 1985

{canceled)

(b) Dol Directive 4640.11, ™Mandatory Use of Military
Telecommunications Standards in the MIL-STD-188 Series,”
December 21, 1987 (canceled)

{c) DoD Directive 4630.7, "Electrical Power Modernization
Program for Critical Command, Control, and Comnmunications
Facilities," December 28, 1984 {canceled)

{d) DoD 5025.1-M, "DoD Directives System Procedures,” December
1990, authorized by DoD Directive 5025.1, December 23, 1988

{(e) MIL-STD-188 Series, "Military Telecommunications Standards"

{(f) DoD Directive 4630.5, "Compatibility and Interoperability
of Tactical C3I Systems," October 9, 1985

{g) Federal Information Process Standard 146, "Government Open
System Interconnection Profile (GOSIP)"

1. PURPOSE

a. This section replaces DoD Directive 5160.51, "Precise Time and Time
Interval - Planning, Coordination, and Control™; DoD Directive
4640.11, "Mandatory Use of Military Telecommunications Standards in
the MIL-STD-188 Series™; and DoD Directive 4630.7, "Electrical Power
Modernization Program for Critical Command, Control, and
Communications Facilities" (references (a), (b),and {e)}, which have
been canceled.

b. These policies and procedures are designed to ensure that new systems
are compatible with the Infrastructure that will support them, unique
requirements for support are identified, and proper planning is done
to put that support in place.

¢. This section authorizes the Assistant Secretary of Defense {Command,
Control, Communications, and Intelligence) to publish DoD L4630.7-M,
"Design Features Manual for Major Fixed Command, Control, and
Communication Facilities Power Systems" in aeccordance with DoD
5025.1-M, Department of Defense Directives System Procedures"
(reference {d}).
2. PQLICIES

a. Each new system, or major change to an existing system, shall be
assessed for its interaction with and integration into the command,
control, communications, and intelligence structure.
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b.

Each new system shall identify early the support it requires from
support agencies and commands.

PROCEDURES

a.

MIL-STD-188 Series. The MIL~STD-188 series (reference (e)) addresses
telecommunications design parameters and influences the functional
integrity of telecommunications systems and their ability to
interoperate efficiently with other functionally similar Government
and commercial systems. The MIL-STD-188 series, appropriately
failored, will be used for all inter- and intra-DoD Component systems
and equipment to ensure interoperability and compatibility.

Electrieal Power for Critical Fized Command, Control, and
Communication Facilities. Proper emphasis will be given to electric
power for critical fixed command, control, and communications
facilities,

(1} Overall reliability of command, control, and communications
powerplant design should be achieved through cost-effective
application of sound engineering principles, selection of
quality components, redundancy of critical subsystems, and
judicious application of automatic controls. Design features
should be used to enhance survivability of such powerplants in
threat environments.

{(2) DoD U4630.7-M will be used for design of electrical power systems
in new eritical fixed command, control, and communications
facilities and should be used in the evaluation and design of
improvements for electrical power systems in existing
facilities,

Compatibility and Interoperability. To ensure compatibility and
interoperability of tactical command, control, communications, and
intelligence systems, acquisition programs for such systems will
comply with DoD Directive U4630.5, "Compatibility and Interoperability
of Tactical C3I Systems" (reference {f)).

Utilization of Frequency Spectrum. The usable portion of the radio
frequency spectrum is vital in the support of military operations.
As a general policy, concepts for new systems will avoid or minimize
the need for additional radic frequency spectrum support. Policies
and procedures for electromagnetic compatibility and radic frequency
management are contained in Section 6-G.

Mapping, Charting, and Geodesy (MC&G)} Support

(1) The availability of mapping, charting, and geodesy products can
materially affect the fielding and operational effectiveness of
many systems. Mapping, charting, and geodesy production
requirements will be identified early and included in the
acquisition strategy.

7-C-2



(3}

(4)

Feb 23, 91
5000.2, PART 7
SECTION C

(a) Activities to be considered include determining and
specifying requirements based upon the system's operational
roles and anticipated geographic deployment.

(b} Accuracy and area reguirements for ﬁapping, charting, and
geodesy support will be established to determine technology
and resource baselines.

(e} Specifically, the criteria for precise mensuration to
support develeopment of target data bases will be addressed,
if applicable.

(d) Both peacetime and wartime support objectives will be
established by Milestone I and every effort should be made
to use existing standard Defense Mapping Agency products.

Consideration will be given to the design trade-offs when
defining system capabilities that require mapping, charting, and
geodesy support. Factors to be considered are availability of
mapping, charting, and geodesy production resources and
sufficient priority to ensure the needed mapping, charting, and
geodesy support can be available at the appropriate milestones.

Mapping, charting, and geodesy support requirements must be
evaluated and factored into total life-cycle cost estimates for
the concept/system {see Section 10-4).

Intelligence Support. Intelligence support implementation guidelines

and procedures are stated in Seetion #-A. Unique intelligence
support requirement costs will be evaluated and factored into total
life-cycle cost estimates for the concept/system (see Section 10-4}.

Precise Time and Time Interval Support

(1}

(2)

(3)

All DoD systems that use precise time or precise frequency will
use the DoD reference standard which will be established and
maintained by the U.S. Naval Observatory. The standard will be
coordinated with recognized national and international standards
to ensure worldwide continuity of precision.

The Department of the Navy is the DoD precise time and time
interval manager with responsibilities for:

{a) Developing an annual DoD-wide summary of precise time and
time interval requirements, and

(b) Coordinating the development of precise time and time
interval techniques among DoD Components.

DoD Components that use precise time and time interval will

appoint a precise time and time interval manager to coordinate
their requirements and development efforts with the DoD manager.
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Naticnal Environmental Support. Weather, oceanographic, and
astrogeophysical support requirements should be identified as early
as possible to ensure the support processes, equipment, and data are
available during the acquisition process and after systems are
fielded. Requirements for environmental support should be forwarded
to the appropriate DoD Component environmantal service organization.

Standardization and Intercperability. Standardization and
interoperability will be given the highest priorities in all future
DoD automated informaticon systems acquisitions.

{1) To meet these priorities, a common set of data communications
protocols will be used by DoD automated information systems.
The U.S. Government Open Systems Interconnection Profile was
adopted as a Federal Information Process Standard (FIPS-146)
(reference {g)} in August 1988,

{2) These protocols will be mandatory for use in all DoD requests
for proposal (RFPs) for new automated information systems and
for major upgrades that require network services.

Host Nation Approval. For programs planning system deployment and
operation ocutside of the continental United States, host nation
approval will be obtained through the appropriate unified theater
command(s) prior to deployment of the system into the host nation(s}.

(1) Host nation approval time varies, can take up to 2 years, and
may involve the Department of State for major defense
acquisition programs.

{2) The acquisiticon program is responsible for funding all
conferences and tests required to obtaln host nation approval,
ineluding the travel, per diem, and salaries of host nation
inspectors at the manufacturing facility.

(3) Host nation approval requests will include a complete electrieal
and physical description of the equipment to be imported and
operated in the host nation, since some host nations conduct
physical delivery inspectiocns.

() As a government-to-government responsibility, host nation
approval cannot be assigned as a contractual responsibility eof
the system contraector.

Connection Approval. For programs requiring deployment, connection,
and operation of U.S5. communications support equipment outside of the
continental U.S. on host nation leased circuits or public switched
networks, connection approval will be obtained from each host
nation's postal, telephone, and telegraph agency through the
appropriate unified theater command.

{1} Generally, host nation approval must be obtained prior to
obtaining connection approval from each host mation. Connection
approval will be obtained prior to the planned deployment,
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connection, and operation of the communications support
equipment in each host nation.

{(2) Processing leadtime of 6 to 12 months should be planned for each
connection approval request to each postal, telephone, and
telegraph agency.

(3) As a technical review and approval process, connection approval
can be assigned as a contractual responsibility of the system
contractor,

1. Milestone Decision Reviews. The availability and cost of
infrastructure requirements will be addressed at each milestone
decision point to ensure that the resources can be in place to
support system testing and system operations.

RESPONSIBILITIES AND POINTS OF CONTACT

The matrixz below identifies the offices to be contacted for additional
information on this section. The full titles of these offices may be
found in Part 14 of this Instructien.

Points of Contact
DoD Component
General Specifie
0sD ASD{C31) DASD(1)
DASD(C3)
Dept of Army DISCY SAIS-AE
Dept of Navy ASN{RDA) ASN(MRA}
Dept of Air Force SAF/AQK AF/LEY
CJCS (Joint Staff) DJé J6P
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PART 8

TEST AND EVALUATION

References: (&) DoD Directive 5000.3, "Test and Evaluation,™ March 12, 1986
(canceled)

{(b) DoD 5000,.3-M-1, "Test and Evaluation Master Plan
Guidelines," January 1990 (canceled)

{c) DoD 5000.3-M-3, "Software Test and Evaluation Manual,"
November 1987 (canceled)

(d) DoD 5000,3-M-6, "Threat Simulator Program Policy and
Procedures,” April 1989 (canceled)

(e) DoD 5000.2-M, "Defénse Acquisition Management Documentation
and Reports," February 1991, authorized by this Instruction

() DoD 5000.3-M-2, "Foreign Weapons Evaluation and NATO
Comparative Test Programs Procedures Manual,” August 1388,
authorized by this Instruction

(g) DoD 5000.3-M-4, "Joint Test and Evaluation Procedures
Manual," August 1988, authorized by this Instruction

(h} DoD 5025.1-M, "Department of Defense Directives System
Procedures," December 1990, authorized by DoD Directive
5025.,1, "Department of Defense Directives System,"
December 23, 1488

(i) Title 10, United States Code, Section 2399, "Operational
test and evaluation of defense aequisition programs”

{j} DoD Directive 3200.11, "Major Range and Test Facility
Base," September 29, 1980

(k) Title 10, United States Code, Section 2366, "Major systems
and munitions preograms: survivability testing and
lethality testing reqguired hefore full-scale production

(1) Title 10, United States Code, Section 2400, "Low-rate
initial productien of new systems"

(m) Title 10, United States Code, Section 2362, "Testing
requirements: wheeled or tracked armored vehicles"

(n) Title 10, United States Code, Section 2350a.(g},
"Side-hy-Side Testing"

(o) Title 10, United States Code, Section 2457,
"Standardization of equipment with North Atlantic Treaty
Organization members"

(p) Title 10, United States Code, Section 138, "Director of
Operational Test and Evaluation"

1. PURPOSE

a. This Part replaces DoD Directive 5000.3, "Test and Evaluation"
{reference {a)), which has been canceled.



The policies and procedures in this Part establish the basis for
conducting test and evaluation activities in support of the
acquisition process.

DoD 5000.3-M-1, "Test and Evaluation Master Plan Guidelines™; DoD
5000.3-M-3, "Software Test and Evaluation Manual"; and DoD
5000.3-M-6, "Threat Simulator Program Policy and Procedures"
{references {b), (e}, and (d)} are canceled. The policy, procedures,
and guidelines in these manuals have been replaced by this Part and
Part 7 of Dol 5000.2-M, "Defense Acquisition Management Documentation
and Reports" (reference {e)).

This Part authorizes the publication of DoD 5000.3-M-2, "Foreign
Weapons Evaluation and NATO Comparative Test Programs Procedures
Manual™ and DoD 5000.3-M-4, "Joint Test and Evaluation Procedures
Manual" {references (f} and {(g)) in accordance with DoD 5025, 1-M,
"Department of Defense Directives System Procedures" (reference (h)).

GENERAL POLICIES

2.

Test and evaluation preograms shall be structured to:

(1) Provide essential information for assessment of acquisition risk
and for decisionmaking;

(2) Verify attainment of technical performance specifications and
objectives;

{3) Verify that systems are operationally effective and suitable for
intended use; and

{(4) Provide essential information in support of decisionmaking.

Test objectives for each phase shall be designed to demonstrate
system performance appropriate to each phase and milestone. For
acquisition ecategory I and I1I programs for conventional weapons
systems designed for use in combat, a beyond low-rate initial
production decision must be supported by completed independent
initial operational test and evaluation as reguired by Title 10,
United States Code, Section 2399, "Operational test and evaluation of
defense acquisition programs" (reference {(i}). Operational test and
evaluation does not include an operational assessment based
exclusively on:

{1) Computer modeling;

(2) Simulation; or

(3) An analysis of system requirements, engineering proposals,
design specification, er any other infermation contained in

program documents.

Test planning must begin in Phase 0, Concept Exploration and
Definition. Both developmental and operational testers shall be
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involved early to ensure that the test program for the most promising
alternative can support the acquisition strategy.

Test and evaluation planning shall address measures of performance
with appropriate quantitative criteria, test event or scenario
deseription, resource requirements {e.g., special instrumentation,
test articles, targets, validated threat simulators, threat systems
or surrogates, and personnel), and fest limitations.

(1) Test planning, at a minimum, must address all system components
(hardware, software and human interfaces) that are critical to
the achievement and demonstration of contract technical
‘performance specifications and minimum acceptable operational
performance requirements specified in the Operaticnal
Requirements Document,

(2) Quantitative criteria will be phased so as to provide
substantive evidence for analysis of hardware, software and
system maturity and readiness to proceed through the acquisition
process.

(3} The Test and Evaluation Master Plan should focus on the overall
structure, major elements, and objectives of the test program
that is consistent with the acquisition strategy. It should
include sufficient detail to ensure the timely availability of
both existing and planned test resources required to support the
test and evaluation program.

(4) Testing shall be planned and conducted to take full advantage of
existing investment in DeD ranges, facilities, and other
resources, wherever practical, unless otherwise justified in the
Test and Evaluation Master Plan. DoD Directive 3200.11, "Major
Range and Test Facility Base" (reference (j)) identifies the
ma jor ranges and test facilities,

Early testing of prototypes in Phase II, Demonstration and
Validation, and early operational assessments shall be emphasized to
assist in identifying risks. Validated and certified models,
simulations, and test beds may also be used as appropriate.

The Director, Operational Test and Evaluation and the Director,
Defense Research and Engineering shall be granted full and timely
aceess to all available developmental and operaticnal test
information.

The Deputy Director of Defense Research and Engineering {Test and
Evaluation} shall ensure compliance with the developmental test and
evaluation policies and procedures of this Instruction and ensure
threat simulator acquisitions meet developmental and operational test
and evaluation reguirements, including validation,

A combined developmental test and evaluation and operational test and

evaluation approach should be considered when there are time and cost
savings.
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{1) The combined approach must not compromise either developmental
or operaticnal test objectives.

(2) A final independent phase of operational test and evaluation
shall be required for beyond low-rate initial production
decisgions.

Appropriate measures shall be taken to protect sensitive design
infermation and test data throughout the aequisition process.

3. DEVELOPMENTAL TEST AND EVALUATION POLICIES

a.

Developmental test and evaluation programs shall:

(1) Identify potential operational and technological limitations of
the alternative concepts and design options being pursued,

{2) Support the identification of cost-performance trade-offs,
{3} Support the identification and description ef design risks,

(4) Substantiate that contract technical performance and
manufacturing process requirements have been achieved, and

{5) Support the decision to certify the system ready for operational
test and evaluation.

Live fire test and evaluation, as defined in Title 10, United States
Code, Section 2366, "Major systems and munitions programs:
survivability testing and lethality testing required before full-
scale production" (reference (%)) must be conducted on (unless a
waiver is approved):

{1) Acquisition category I and II programs for:

(a) A covered major system {(a vehicle, weapons platform, or
conventional weapon system designed to provide some degree
of protection to the user in combat),

{(b) A major munition or missile, or

{2) A product improvement preogram of any acquisition category that
will significantly affect the survivability of a covered major
system or the lethality of a munition or missile produced under
a major munitions program or missile program.

If live fire test and evaluation would be unreasonably expensive and
impractical, a waiver must be made and certification submitted to
Congress prior to entering the Engineering and Manufacturing
Development phase. The waiver must include a report explaining how
survivability of a covered major system or lethality of a major
munitions or missile program will be evaluated and an assessment of
the possible alternatives to realistic survivability testing of a
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covered major system. See Part 11, DoD 5000.2-M, "Defense
ficquisition Management Documentation and Reports" (reference (e}) for
live fire test and evaluaticn waiver procedures.

d. Production qualification test and evaluation shall be completed prior
to the full rate production decision,

4. OPERATIONAL TEST AND EVALUATION POLICIES

a. Operational test and evaluation programs shall be structured to
determine the operational effectiveness and suitability of a systenm
under realistiec combat conditions and to determine if the minimum
acceptable operational performance requirements as specified in the
Operational Requirements Document have been satisfied.

(1) Threat representative forces shall be used whenever possible.

(2) Typical users shall operate and maintain the system or item
under conditions simulating combat stress and peacetime
conditions. The use of simulations or models in operational
test and evaluation is limited by Title 10, United States Code,
Section 2399, "Operational test and evaluation of defense
acquisition programs" (reference (i)).

(3} Production or production representative articles shall be used
for the dedicated phase of operational test and evaluation that
supports the full rate production decision.

b. The use of system contractors in support of the operational test and
evaluation conducted to support a decision te proceed beyond low-rate
initial production is restricted by Title 10, United States Code,
Section 2399, "Operaticnal test and evaluation of defense acquisition
programs” {reference (i)). In acquisition category I and II
programs, they may participate only to the extent that is planned for
them to be invelved in the operation, maintenance, and other support
of the system being tested when it is deployed in combat,

¢. The use of impartial Contracted Advisory and Assistance Services
(CAAS) is also prescribed by Title 10, United States Code, Section
2399, "Operational test and evaluation of defense acquisition
programs" (reference (i}):

(1} The Director of Operational Test and Evaluation of the
Department of Defense may not contract with any person for
advisory and assistance services with regard to the test and
evaluation of a system if that person participated in (or is
participating in) the development, production, or testing of
such system for a military department or Defense Ageney (or for
aneother contractor of the Department of Defense).

(2) The Director of Operational Test and Evaluation of the
Department of Defense may waive the limitation under
subparagraph #.e.{1), above, in any case if the Director
determines in writing that sufficient steps have been taken to
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ensure the impartiality of the contractor in providing the

services. The Inspector General of the Department of Defense
shall review each such waiver and shall include in the Inspector
General's semi-annual report an assessment of those waivers made
since the last such report.

(3) A contractor that has participated (or is participating) in the
development, production, or testing of a system for a DoD
Component (or for another contractor of the Department of
Defense) may not be invelved in any way in the establishment of
criteria for data collection, performance assessment, or
evaluation activities for the operational test and evaluation.

All hardware and software alterations that materially change system
performance (coperational effectiveness and suitability) shall be
adequately tested and evaluated, This inecludes system upgrades as
well as changes made to correct deficiencies identified during test
and evaluation.

Naval vessels, the major systems integral to ship construction, and
military satellite programs typically have development and
construction phases which extend over long periods of time and
involve small procurement quantities. To facilitate assessments of
system performance {cperational effectiveness and suitability), the
independent operaticnal test aetivity shall:

(1) Monitor or participate in all relevant testing and use these
results to make operational assessments, and

{2) Conduct an operational test and evaluation during low-rate
initial production to assess operational effectiveness and
suitability as required by Title 10, United States Code, Section
2400, "Low-rate initial production of new systems"
{reference {1)) for acquisition category I programs.

5. PROCEDURES

2.

A Test and Evaluation Master Plan will be prepared for all
acquisition programs.

(1) Test and Evaluation Master Plans for all acquisition category I
programs and other aequisition programs designated for Office of
the Secretary of Defense test and evaluation oversight will be
approved by the Director, Operational Test and Evaluation and
the Deputy Director, Defense Research and Engineering (Test and
Evaluation).

{2) Test and Evaluation Master Plans for all other acquisition
category programs will be approved by the DoD Component
milestone decision authority.

(3) The Test and Evaluation Master Plan will be used to generate
detailed test and evaluation plans and to ascertain schedule and
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resource implications associated with the test and evaluation
program.

(4) The Test and Evaluation Master Plan format and procedures for
acquisition category I and other acquisition category programs
designated for Office of the Secretary of Defense oversight are
provided in DoD 5000.2-M, "Defense fAcquisition Management
Documentation and Reports" (reference (e)). This format may be
used at the discretion of the milestone decision authority for
other acquisition category II, III, and IV programs and highly
sensitive classified programs.

{(5) &n annual listing of the programs designated for Office of the
Secretary of Defense test and evaluaztion oversight will be
jointly published by the Director, Operational Test and
Evaluation and the Deputy Birector, Defense Research and
Engineering (Test and Evaluation).

Multi-Service or Jeint Program Test and Evaluaticon. A4 lead
organization will be designated to coordinate all testing invelving
more than one Military Department or Defense Agency. This lead
organization will prepare a single Test and Evaluation Master Plan
and a single test and evaluation report on the operational
effectiveness and suitability of the system for each participating
corganization.

Certification of Readiness fgor Operational Test and Evaluation. The
developing agency will formally certify that the system is ready for
the dedicated phase of operational test and evaluation to be
conducted by the DoD Component aperaticnal test activity.

Operaticnal Test and Evaluation Plans. The Director, Operational
Test and Evaluation must approve, in writing, the adequacy of the
operational test and evaluation plans for all acquisition category I
programs and other designated programs {including the projected
funding) prior to the initiation of operational testing.

(1) DoD Components will brief the Director, Operational Test and
Evaluation on the concepts for the test and evaluation 120 days
prior to the test and submit the test plan to the Director,
Operational Test and Evaluation, 60 days prior to the test. Any
ma jor revisions to the operational test will be reported to the
Director, Operational Test and Evaluation, upon implementation.

(2) These test plans will include test objectives, measures of
effectiveness, planned operational scenarios, threat simulation,
rescurces, test limitations, and methods of data gathering,
reduction, and analysis. The planned test events will be
deseribed in sufficient detail to permit an assessment of
operational realism,

8-7



DoD Component Reporting of Test Results

(1} Acquisition category I programs and other programs designated
for Office of the Secretary of Defense test and evaluation
oversignht (see subparagraph 5.a.(4), above) require test results
reporting.

(2) Copies of the formal, detailed developmental and operational
test and evaluation reports of the results, coneclusions, and
recommendations which are prepared at the end of each phase of
developmental and operational test and evaluation will be
provided to the Director, Operational Test and Evaluation, and
the Deputy Director, Defense Research and Engineering {Test and
Evaluation). Reports in support of a milestone decision will be
submitted in accordance with Defense Acquisition Board
procedures and documentation requirements (see Section 13-4},

{3} All developmental and operational test reports will identify any
signifiecant test limitations and the resulting effect on
demonstrating whether the system tested met contract
specification requirements (developmental test and evaluation)
or minimum operational performance requirements {operational
test and evaluation}.

Defense Acquisition Board Assessment. At each formal review of an
acquisition category I program under development, the Deputy
Director, Defense Research and Engineering (Test and Evaluation),
will provide the Defense Acquisition Board with a technical
assessment of the perfeormance of the system. The Director,
Operational Test and Evaluation, will provide an assessment which
inecludes comments on test adequacy and the Director's assessment of
the system's operational effectiveness and suitability.

Live Fire Test and Evaluation Report. An independent Office of the
Secretary of Defense Live Fire Test and Evaluation Report on covered
maJor system, major munitions and missile acquisition category I and
II programs {see paragraph 3.b., above) must be submitted by the
Secretary of Defense (or as delegated to the Under Secretary of
Defense for Acquisition for acquisition category I programs or the
Director, Defense Research and Engineering, for acquisition category
I1 programs) to the Armed Services and Appropriations Committees of
the Senate and the House of Representatives prior to a decision to
proceed beyond low-rate initial production. This report is reguired
by Title 10, United States Code, Section 2366, "Major systems and
munitions programs: survivability testing and lethality testing
required before full-seale production" and Section 2362, "Testing
requirements: wheeled or tracked armored vehicles" {references (k)
and {(m)) and will be prepared by the Deputy Director, Defense
Research and Engineering (Test and Evaluation}. A Live Fire Test and
Evaluation Report is alsoc required for a covered product improvement
program of any acquisition category which is likely to significantly
affect the survivability of a covered major system or the lethality
of a major munition or missile produced under an acquisition category
I or II program. See Part 10, Dobl 5000.2-M, "Defense Acquisition
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Management Documentation and Reports" (reference (e}) for live fire
test and evaluation report procedures,

Bevond Low-Rate Initial Production Report. Before an acquisition
category I or Director, Operational Test and Evaluation-designated
program can proceed beyond low-rate initial production, the Director,
Operational Test and Evaluation, must submit a written report to
Congress. This report is required by Title 10, United States Code,
Section 2399, "Operational test and evaluation of defense acguisition
programs" {reference (i)}. This report will assess:

{1) The adequacy of conducted operational test and evaluation, and

{2) Whether the test and evaluation results confirm that the items
or components tested are operationally effecfive and suitable
for use in combat by typical military users,

Foreign Comparative Test Notifications and Reports to Congress

(1} The Deputy Director, Defense Research and Engineering {Test and
Evaluation),will notify Congress a minimum of 30 days prior to
the commitment of funds for initiation of new Foreign
Comparative Test evaluations. These notifications will be
submitted to the Speaker of the House of Representatives and the
Armed Services and Appropriations Committees of the Senate and
the House of Representatives. This notification is required by
Title 10, United States Code, Seection 2350a.{g), "Side-by-3ide
Testing" (reference (n})}.

{2) The Secretary of Defense {as delegated to the Under Seecretary of
Defense for Acquisition} shall inelude in the annual report to
Congress required by Title 10, United States Code, Section
2u457(d}, "Standardization of equipment with North Atlantiec
Treaty Organization members" {reference (o)) information on:

(a) The equipment, munitions, and technologies manufactured and
developed by major allies of the United States thaf were
evaluated under Title 10, United States Code, Section
2350a.(g), "Side-by-Side Testing" (reference {n}} during
the previous fiscal year.

(b) The obligation of any funds under Title 10, United States
Code, Section 2350a.(g), "Side-by-3ide Testing"
(reference {(n)} during the previous fiscal year.

{(c) The equipment, munitions, and technologies that were tested
under Title 1Q, United States Code, Section 2350a.(g},
"Side-by-Side Testing" (reference (n)) and procured during
the previous fiscal year.

Annual Qperational Test and Evaluation Reports. The Director,
Operational Test and Evaluation, will prepare an annual report
summarizing all operational test and evaluation activities within the
Department of Defense during the preceding fiscal year. Each such
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report will be submitted concurrently to the Secretary of Defense,
the Under Secretary of Defense for Acquisition, and Congress not
later than 10 days after transmission of the President's Budget for

the next fiscal year to Congress.

This report is required by Title

10, United States Code, Section 138, "Director of Operaticnal Test
and Evaluation" {reference (p)).

RESPONSIBILITIES AND POINTS OF CONTACT

The matrix below identifies the offices to be contacted for additional

information on this section.

found in Part 14 of this Instruction.

The full titles of these offices may be

DeD Component

Points of Contact

General,

Specific

poRge- DUSD G’r)

)
0SD DT&E DBBREE(TEES DYK , TME
OT&E DOT&E DepDir, R&A
Dept of Army DUSA(QR) DACS-TE
Dept of Navy ASN(RDA) Navor—og+LNO (NOT!)
' MCRDAC/AWT
Dept of Air Force ASAF(A) SAF/AQV
CJCS {Joint Staff) VCJCS

SHoR- T§/SPED
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PART9

CONFIGURATION AND DATA MANAGEMENT

Configuration control, including the technical data which defines the

configuration, is an absolutely essential element of a successful acquisition
program,

The policies and procedures presented in this Part establish a common frame
of reference for identifying, documenting, and controlling system
configuration and technical data during all phases of the acquisition
process. These poliecies and procedures must be judiciously applied. They
are not a substitute for good judgment and common sense, nor are they
intended to stifle innovation.

SECTION SUBJECT
a Configuration Management
B Technical Data Management
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PART 9
SECTION A

CONFIGURATION MANAGEMENT

References: (a) DoD Directive 5010.19, "DoD Configuration Management
tL% Program,"sQctober 28, 1987 (canceled)
;ﬁﬁ/ (b) MIL- STD 4%3— "Conflguratlon Management Rnactlces.ixnz-
() MIL-STD 490 "Spe01flcatlon Practlces"

(d) DoD-STD- 216?, "Defense System Software Development"

() MH=3TP=486," "Configuration Control - Engineering Changes,
Deviations, and Waivers"

(£)}-MIL=STD =48], VConfiguration Contral ~ Engimeering Chamges-
Deviations,and-¥Waivers—{ShortForm}y

0/ (g)-MIL-STO=H82; i f . i Bnts
\ /) and-RetatedFeatures®
f;é*l%1;&ﬂﬁi#-S$Bu+524"—”TeehHiea%-Rekleﬂs_and—&&di%s=£ep—5ystm&ikf

Equipments,.and Computer Programs"

1. PURPOSE.

a. This section replaces DoD Directive 5010.19, "DoD Configuration
Management" (reference (a)), which has been canceled.

b. These policies and procedures establish the basis for configuration
management throughout the life cycle of configuration items.

2, POLICIES

a. An effective configuration management program shall be established to
implement the decisions made in the systems engineering process by:

(1) Identifying, documenting, and verifying the functional and
bhysieal characteristics of a configuration item,

(2) Controlling changes to an item and its documentation,
(3) Recording the configuration of actual items, and

(4) Auditing the configuration item and its configuration
identification.

b. Configuration management shall be applied to any item:
(1) Developed wholly or partially with Government funds, including

nondevelopmental items when the development of technical data is
required to support off-the-shelf equipment or software, or
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(2) Designated for configuration management for reason of
integration, logisties support, or interface control.

3. PROCEDURES

a.

Configuration Manapement Program

(1) Procedures will be tailored to be consistent with the
complexity, eriticality, quantity, size, and intended use of the

f;LL/bL%l/ items. Standard processes will be used through the tailored

Sex choh

applicatign of relevant military standards (references (b)
through (I}, adapted to specifiec program characteristies.

(2} Program Managers will conduct configuration management
activities during an acquisition program. These activities will
transfer to the Service systems, logistics, or materiel command
upon item management transfer from the Program Manager.

(3) When more than one DoD Component is involved in the aequisition,
modification, or support of a configuration item, the lead DoD
Component will develop and document mutual agreements and
procedures for the configuration management of the item.

Configuration Items. A& configuration item is defined as an
aggregation of hardware or software that satisfies an end use
function and is designated by the Government for separate
configuration management,

(1) Configuration items will be directly traceable to the work
breakdown structure {see Section 6-B).

(2) Any item required for logistics support and designated for
separate procurement is also a configuration item.

(3) Computer hardware and software will be treated as configuration
items. Computer software will be treated as computer software
configuration items throughout the life of the program
regardless of how the software will be stored (e.g., read-only
memory devices, magnetic tape or dise, compact disecs,
nonvolatile random access memory).

Configuration Baselines. Configuration baselines will be used to
ensure an orderly transition from one major commitment point to the
next. These points are normally milestone decisions.

(1) Configuration baselines {functienal, allocated, and product) q13
will he identified and documented in acecordance with MIL-STD-483-
and/or MIL-STD-490 (references (b) and (c)).

(2) A baseline plus approved changes from that baseline constitutes
the current approved configuration identification,

Configuration Identification. Configuration identification will be
prepaqu in the form of technical documentation in accordance with
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g
MIL-STD-48]7 MIL-STD-490, and DoD-STD-2167 (references (b), {(c}, and
{d)). Approved configuration identification will be the basis for
configuration audits, configuration control, and configuration status J’
d

ting.
accounting :;za,ch

e. Change Control. Configuration changes will be controlled in (i)
accordance with MIT=STP=H4B80 or MIL-STB=H8T {references-(e)-and (£} 493 /LL{" b
to identify the impact of proposed changes to funectiomal and physical
characteristies and approved configuration identifiecation.

(1) & configuration control board {CCB) will be established to
review proposed changes to approved configuration identification
and advise the Program Manager.

(2) Approved engineering changes affecting items being delivered for
the operational inventory should be grouped for implementation
to reduce the number of configurations supported in the field,

{3} &l11 documentation (operator manuals, maintenance data,
programmer manuals, training materials, engineering data,
specifications) will be updated to reflect design changes and
made available concurrent with implementation of the change.

(4) For a configuration change to a fielded system, all harduware,
software, and documentation necessary to implement the change
will be kitted together. Prior to release of the change kit, a
proof test or other validation/verification will be conducted to
ensure that the kit is adequate and complete.

Eonflguratlon Status Accounting. Configuration status accounting
19& Wwill provide a track of configuration identification changes and

_ document the configuration of items. Configuration status will be
é;” documented through tailered application of MIL-STD-#&%?» oD-3TD-2167,
and MIL-STD-482 (references (%), (d}, amd—{g)r.

g. Documentation. Configuration records for each configuration item
will be established when the applicable configuration baseline is
established., These records will inelude both current and historieal
information to ensure traceability from the initial baseline.

h. Configuration Audits. Configuration audits will verify and document

that the configuration item and its configuration identification
agree, are complete and accurate, and satisfy program requirements.

g’
é;uﬁ DEPT§§QEEJQ%EFEEZ#;%TS%%Zig%ﬁ‘( seferences (3 and Q3l} contain
procedures {or con&héfing conf&guratlon audlts

4, RESPONSIBILITIES AND POINTS OF CONTACT

The matrix on the next page identifies the offieces to be contacted for
additional information on this section, The full titles of these offices
may be found in Part 14 of this Instruetion,
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DoD Component

Points of Contact

L4

General Specifie
0SD ASD(P&L) DASBERRMSDM. 11 (S
Dept of Army ASA(RDA) SARD-RP
Dept of Navy ASN{RDA) Dep, APIA
Dept of Air Force ASAF(A) SAF/AQX
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References: {a)
(b)
(e)
(d)
(e)
(f)
(g)
(h)
(1)
(J)
(%)
(1)
{(m)
(n)
{o)

t. 'BURPOSE

a.
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PART 9
SECTIONB

TECHNICAL DATA MANAGEMENT

DoD Instruction 5010.12, "DoD Technical Data Management
Program," January 23, 1989 (canceled)

DoD Instruetion 4151.9, "DoD Technical Manual Program
Management," January 3, 1989 {canceled)

DoD 5010.12-L, "Acquisition Management Systems and Data
Requirements Control List (4MSDL)," reissued Semi-&nnually
in 4pril and October, authorized by this Instruction

DoD 5025.1-«M, "Department of Defense Directives System
Procedures," December 1990, authorized by DoD Directive
5025.1, "Department of Defense Directives System,"
December 23, 1988

Title 10, United States Code, Section 2302, "Definitions"
MIL-STD-1840, "Automated Interchange of Techniecal
Information"

MIL-HDBK-5G, "Computer-Aided Acquisition and Logistics
Suppeort Program Implementation Guide"

Public Law 96-511, "Paperwork Reduction Act of 1980"
Federal Acquisition Regulatien (FAR), Part 27, "Patents,
Data, and Copyrights"

Defense Federal Acquisition Regulation Supplement {DFARS),
Part 227, "Patents, Data, and Copyright"

MIL-STD-1806, "Marking Technical Data Prepared by or for
the Department of Defense"

DoD Directive 5200.21, "Dissemination of Dol Technical
Information," Septemher 27, 1979

DoD-STD-963, "Data Item Descriptions (DIDs}, Preparation
of‘l!

DoD-3TD-1700, "Data Management Program"

MIL-T-21000, "Technical Data Package, General
Specifications for" -

This section replaces DoD Instruction 5010.12, "DoD Technical Data
Management Program" and DoD Instruction 4151.9, "DoD Technical Manual
Program Management" (references (a) and (b}), which have been

canceled

These policies and procedures establish the basis for an effective
program for management of technical data and technical manuals.
These policies and procedures do not apply to:

{1) Technical data for cryptologic activities,



(2) Technical manuals for nuclear weapon systems supported by
publications under the Joint Nuclear Weapons Publications
System, or

(3) Data submitted by an offeror in response to a request for
proposal (RFP).

¢. This section authorizes the Assistant Seeretary of Defense

(Production and Logisties} te publish DoD 5010.12-L, "Acquisition

Management Systems and Data Requirements Control List {AMSDL}"

{reference (c)) and DoD 5010.12-M, "Procedures for the Aequisition

and Management of Technical Data" in accordance with DoD 5025.1-M,

"Department of Defense Directives System Procedures™ (reference (d}}.

2. POLICIES
a. Technical data, is defined in Title 10, United States Code,

Section 2302, "Definitions™ (reference (e)) as recorded information

{regardless of the form or methed of the recording) of a scientifie

or technical nature (including computer software documentation)

relating to supplies procured by an agency. Technical data does not
include computer software or financial, administrative, cost or
pricing, or management data or other information incidental to
contract administration.

(1) Technical data is required to define and document an engineering
design or product configuration (sufficient to allow duplication
of the original items} and is used to support production,
engineering, and logisties activities.

{2) A& technical data package shall include all engineering drawings,
associated lists, process descriptions, and other documents
which define the physical geometry, material composition,
performance characteristics, manufacture, assembly, and
acceptance test procedures,

(3} Technical data which provides instructions for the installation,
operation, maintenance, training, and support of a system or
equipment can bhe formatted into a technical manual.

(a) A techniecal manual normally includes operation and
maintenance instructions, parts lists or parts breakdown,
and related techniecal information or procedures exclusive
of administrative procedures.

(b) This data may be presented in any form (e.g. hard copy,
audic and visual displays, magnetic tape, disks, or other
electronic devices).

{c} Technical orders that meet the criteria of this definition
may also be classified as technical manuals,

b. The DoD Component having management responsibility for an item shall

ensure that the Government has complete access to the data necessary
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to support the essential requirements of all users throughout the
item’s life cycle. This access may be achieved by:

(1} Procuring, storing, and maintaining the necessary data in a
Government data repository; or

(2} Procuring access to the data through a contractor integrated
technical information service {see Section 6-M}.

3. PROCEDURES

a. Establishing Data Requirements

{1} User data requirements will be established by use of a data call
to all potential users.

(a) A data requirements review board will be established to
review data call recommendations and advise the Program
Manager.

(a) A data requirements review board will be convened before
issuing a solicitation for any acquisition having a
potential cost of $5 million or more,

(2) Only the minimum data needed to permit cost-effective support of
research, development, production, cataloging, provisioning,
training, operation, maintenance, and related logistics
functions over the life cycle of the item will be aecquired.

{(a) When the production contract for a single design is to be
competed, product drawings and associated lists must be
delivered by the end of Phase II, Engineering and
Manufacturing Development.

(b) Production contracts must include product drawings and
associated lists for items that will be reprocured or
manufactured in-house. When appropriate, the data package
will include information suitable to compete replenishment
of subtier spare parts including part level acceptance test
procedures,

{3) Standard data item descriptions (DIDs) that exceed the
requirements of the data needed must be tailored, Tailoring may
be accomplished to:

{a} Accept contractor format, or

{b} Reduce the scope through deletion or selection of existing
words, paragraphs, or sections.

(4) Contract provisions must ensure that contractors and
subcontractors prepare and update technical data packages as an
integral part of their design, development, and producticn
effort and must define the contractor's responsibility for
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(5)

(6)

azcuracy and completeness of technical data packages and
technical manuals. All technical data and technical manuals
Wwill be updated to reflect approved design changes and made
available concurrent with the implementation of the change.

Data should be ordered in contractor format unless the
Government format is necessary or more ¢ost-effective. Maximum
use will be made of commercial techniecal manuals, or their
modifications, that meet DoD Component requirements.

{(a) Contract deliverable data will be prepared and used in
digital form unless it is not cost-effective for the
Government. Maximum use should be made of available
contractor automated data bases, Data to be delivered in
digital form will comply with computer aided acquisition
and logistics support (CALS) initiatives and MIL-STD-1840
{reference (f)). Refer to MIL-HDBK-59 (reference {g})} for
guidance in selecting the specific digital data.

{(b) When options are established for delivery of digital data,
the program office will ensure that all the recipients of
the digital data have the necessary capability to receive,
store, and maintain the data. Where operational units are
recipients, the system design should include the necessary
capability to receive, store, and display the data.

{d) Technical manuals must be written to the reading and skill
levels of the people for whom they are intended to ensure
that the target audience understands the technical manual
text or text-graphies combination.

Logistics suppert analysis data will be used to the maximum
extent to define and develop source data for technical manuals.

Planning for New Technical Manuals. Plans will be developed for each

new group of technieal manuals supporting a weapon system, weapon
system component, or support equipment to ensure the technical
accuracy and adequacy of technical manual content. These plans will
provide for:

(1)

(2)

The optimum number and types of conventional publications and
other media such as audiovisual systems, tape, disc, or other
electronic devices;

Technical manual availability in:

(a) Preliminary form using contractor in-house manuals and
repair and test documentation, as practicable, until the
design is stable, and

(b) Final form for the programmed operational date for the

equipment or system, except for materiel under contractor
support.
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(3) Clear definition of contractor's responsibility for accuracy and
completeness of technical manuals and contractor and DoD
Component's participation in validation and verification; and

(4) Review of technical manual plans during in-process reviews to
ensure timely completion of validation and verification in time
to suppoert realistic operational test and evaluation.

Data Acquisition Documents. Specifie requirements for the
preparation of deliverable data or for record keeping are to be
documented in specifications, standards, and data item descriptions,
collectively known as data acquisition documents.

{1} Data requirements in solicitations and contracts will be
selected from data item descriptions listed in the Acquisition
Management Systems and Data Requirements Centrol List (reference
(c)). Before being listed in the Acquisition Management Systems
and Data Requirements Control List, new or revised data item
descriptions will bhe reviewed by the Acquisition Management
Systems and Data Requirements Control List clearance office in
compliance with the requirements of Publie Law 96-511,
"Paperwork Reduction Act of 1980" (reference (h)}.

(2) A one-time data item description may be developed to define the
content and format requirements of a data product if an
appropriate data item description is not contained in the
Acquisition Management Systems and Data Requirements Control
List. One-time data item descriptions will be used on only one
contract.

(3) COne-time data item descriptions will be approved in accordance
with DeD Component procedures. A record of such approvals will
be maintained within each DoD Component. An annual listing of
approvals as of September 30 will be submitted to the
fcquisition Management Systems and Data Requirements Control
List eclearance office no later than November 30 of each year.

(4) Data item deseriptions will not be used to delineate
requirements for technical manuals for weapon systems, weapoh
systems components, or supporf equipment. These manuals will be
acquired by line item and have an exhibit attached to the
acquisition document. The zequisition of technical manuzl
administrative and/or management data such as status reports,
validation plan schedules, and manuals other than those to
support a weapon system shall be acquired by Data Item
Description.

Ordering, Delivery, Inspection, and Acceptance of Data. Data will be
ordered, delivered, inspected, and accepted in accordance with the
Federal Acquisition Regulation and Defense Federal Acquisition
Regulation Supplement (references (i) and (j}}.
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Rights in Data. Acquisition of rights in technieal data will be in
accordance with the Federal Acquisition Regulation and Defense
Federal Acquisition Regulation Supplement {references (i) and (j)).

Warranty of Data. Acquisition of data warranties will be in
accordanhce with the Defense Federal fAcquisition Regulation Supplement
{reference (j)).

Distribution Statements on Technical Data, Technical data will be
marked in accordance with the Defense Federal Acquisition Regulation
Supplement (reference (j)) and MIL-STD-1806 (reference (k}) to denote
the extent to which the data may be distributed without further
approval of the controliing DoD office.

Data Repositeries. Technical data packages, software media, and
associated data will be received, inventoried, inspected, accepted,
indexed, stored, and managed to provide maximum accessibility to DoD
Components and to ensure that contractor data rights are protected.

(1) DoD Component Heads will establish and maintain index entries
for Military Engineering Data Assets Locator System {MEDALS).
Data elements for those indices will be coordinated with other
Dol Components to maximize the interchange of data assets.

{2) An in-house technical manual inventory and index system will be
established in each DoD Component to improve the management and
exchange of technical manuals.

(3) Arrangements may be made for the contractor to serve as a
temporary repository for data in the development and production
phases of a program. When the contractor serves as the data
repository, the Government's rights to access and subsequent
delivery through a deferred delivery plan will be protected.

Release of Data. Teo the maximum extent allowable by law and
regulation, DoD Components will provide or mwake available requested
data in accordance with applicable portions of the Federal
Acquisition Regulation and Defense Federal Acgquisition Regulation
Supplement references {i) and (ji).

Additional Guidance. Additional guidance is contained in DoD
Directive 5200.21, MIL-STD-963, DoD-STD-1700, and MIL-T-31000
(references (1) through {(o}).

RESPONSIBILITIES AND POINTS OF CONTACT

The matrix on the next page identifies the offices to be contacted for
additional information on this section., The full titles of these offices
may be found in Part 14 of this Instruetion.
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SECTION B
Points of Contact
Dol Component
General Specifie
0sD ASD(PEL} BASBLBRILSBM BTE gy ¢
!

Dept of Army ASA(RDA) SARD-ZP
Dept of Navy ASN{RDA) Dep, APIA
Dept of Air Force AF/LE AF/LEY
Other DoD Components DLA DLA-SE
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PART 10

BUSINESS MANAGEMENT AND CONTRACTS

Business management is a critical element of acquisition program execution.
The selection of contractual sources and contract requirements tmist be well
thought out and tailored to accomplish stated objectives while ensuring an
equitable sharing of risks.

The policies and procedures presented in this part address cost estimating,
contract planning, and the definition and application of contract
requirements. These policies and procedures must be judiciously applied.
They are not z substitute for good judgment and common sense, nor are they
intended to stifle innovation.

SECTION SUBJECT
A Cost Estimating
B Selection of Contractual Sources
c ﬂcqﬁisition Streamlining
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References:

1.  PURPOSE
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PART 10
SECTION A

COST ESTIMATING

(a) Title 10, United States Code, Section 2434, "Independent
cost estimates; operational manpower requirements"

{(b) DoD 5000.2-M, "Defense Acquisition Management Documentation
and Reports," February 1991, authorized by this Instruction

(¢) DoD Directive 5000.4, "OSD Cost Analysis Improvement
Group," October 30, 1980

These pelicies and procedures establish the basis for the production and
review of cost estimates in support of defense aecquisition programs.

a.

POLICIES

Cost estiwmates shall be prepared in suppert of Milestone I and all
subsequent milestone reviews.

Cost estimates prepared in support of milestone and other revieuws
shall be:

(1

{2)

(3}

Explicitly based on the program objectives, operational
requirements, and contract specifications for the system (see
Section 11-4), including plans for such matters as peacetime
utilization rates and the maintenance concept;

Comprehensive in character, identifying all elements of
additional cost that would be entailed by a decision to proceed
Wwith development, production, and operation of the system; and

Neither optimistic nor pessimistic, but based on a careful
assessment of risks and reflecting a realistic appraisal of the
level of cost most likely to be realized.

3. PROCEDURES

a.

Cost Estimates. Twe separate cost estimates will be prepared in

support of Milestone I and all subsequent milestone revieus.

(1}

One of these estimates will be prepared by the program office;
the other will be prepared by an organization that does not
report through the acquisition chain.
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(2) For joint programs, one estimate will be made by the joint
program office and a second prepared by an organization
designated by the milestone decision authority.

(3) As is warranted by the issues involved, a program office cost
estimate and/or a cost estimate made by an organization net
reporting through the acquisition chain may be required at
program reviews. In these instances, the requirements for cost
estimates will be appropriately tailored for the purposes of the
review as established by the milestene decision authority.

Cost analysis Improvement Group -- Acquisition Category I D. The
Office of the Secretary of Defense Cost fnalysis Improvement Group
(CAIG) will provide the Under Secretary of Defense for Acquisition a
report on the cost of acquisition category 1 D programs for which
milestone approval is sought in accordance with Title 10, United
States Code, Section 2434, "Independent cost estimates; operational
manpower requirements" (reference (a)). A&s required by the
considerations at issue, the Cost Analysis Improvement Group will
also provide a report on costs in connection with Defense Acquisition
Board or Defense fAcquisition Board Committee program reviews,
Defense fcguisition Board procedures are contained in Section 13-A.

(1) The DoD Componerit responsible for acquisition of a system will
support the work of the Cost Analysis Improvement Group by
providing cost, programmatic, and technical information required
to estimate costs and appraise cost risks, and will facilitate
any visits of the Cost Analysis Improvement Group staff to the
program office and/or contractor(s) for the system.

(2) For acquisition category I D joint programs, the Chair of the
Cost Analysis Improvement Group, in coordination with the Chair
of the cognizant Defense Acquisition Board Committee and the
Program Manager, will designate the independent organization to
prepare the second cost estimate for Milestone I and subsequent

reviews.

(3) The Chair of the Cost Analysis Improvement Group will establish
requirements for cost estimates appropriately tailored for the
purposes of Defense fcquisition Board program reviews as
established by the Under Secretary of Defense for Acquisition or
the cognizant Defense Acquisition Board Committee Chair.

(4) Wnether for a milestone review or.a program review:

(a) Draft documentation of eachﬂesfimate will be provided to
the Cost Analysis Improvement“Group as specified in

10-4-2



Feb 23, 91

5000.2, PART 10
SECTION A

Section 13-C and in Part 15 of DoD 5000.2-M, "Defense
Acguisition Management Documentation and Reports”
(reference (b}}.

{b} The twoc cost estimates will be briefed to the Cost Analysis
Improvement Group at least 21 calendar days before the
tnilestone review meeting of the cognizant Defense
Acquisition Board Committee. Documentation will be
provided as specified in Section 13-C.

¢. Cost Analysis Improvement Group -- Acquisition Category T C. The
Cost Analysis Improvement Group will provide the DoD Component
Acquisition Executive with a report on the cost of an acquisition
category I C program on which milestone approval is scught in
accordance with Title 10, United States Code, Section 2434,
"Independent cost estimates; operational manpower reguirements"
{reference (a}).

(1) The DoD Component responsible for acquisition of a system will
support the work of the Cost Analysis Improvement Group by
providing cost, programmatic, and technical information required
to estimate costs and appraise cost risks, and will facilitate
any visits of the Cosf{ Analysis Improvement Group staff to the
program office and/or contractor(s) for the system,

{2) Draft documentation of each estimate will be provided to the
Cost Analysis Improvement Croup as specified in Section 13-C and
in Part 15 of DoD 5000.2-M, "Defense fcquisition Management
Documentation and Reports" (reference (b}}.

d. Additional Guidance. Substantive guidance on cost estimates and more
detailed procedural guidance is provided in DoD Directive 5000.4
{reference (c)}.

RESPONSIBILITIES AND PQINTS OF CONTRACT
The matrix on the next page identifies the offices to be contacted for

additional information on this section. The full titles of these offices
may be found in Part 14 of this Instruction.
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DoD Component

Points of Contact

General Specific
0SDh ASD{PA&E) Chair, CAIG
Dept of Army ASA{FM) SAFM-CA
Dept of Navy ASN(RDA) Dir, NCA
Dept of Air Force ASAF (FM) SAF/FMC
CJCS (Joint Staff) DJ8 J8/PBAD
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SELECTION OF CONTRACTUAL SOURCES
References: {a) DoD Directive 4105.62, "Selection of Contractual Sources

for Major Defense Systems," September §, 1985 (canceled)

(b) DoD Directive 5000.1, "Defense Acquisition,"
February 23, 1991

(¢) Federal Acquisition Regulation {FAR), Subpart 15.6, "Source
Selection™

(d) Defense Federal Acquisition Regulation Supplement {(DFARS),
Subpart 215.6, "Source Selection"

{e) DoD Directive 5500.7, "Standards of Conduct," May 6, 1987

{f) DoD Directive 5400.7, "DoD Freedom of Information Act
Program,™ May 13, 1988

{g) DoD SU400,7-R, "DoD Freedom of Information Act Program,"
July 1989, authorized by DoD Directive 5400.7, "DoD Freedom
of Information Act Program," May 13, 1988

1. PUREQOSE
a. This section replaces DoD Directive 4105.62, "Selection of
Contractual Sources for Major Defense Systems™ (reference (a)), which
has been canceled,

b. These policies and procedures establish the basis for:

{1) Selecting contractors that can best meet the Government's needs
as described in the solicitation.

{2) Ensuring that the scurce selection process provides for the
impartial, equitable, and comprehensive evaluation of each
offeror's proposal and minimizes the cost of the selection
process to Government and industry.

¢, This section:

{1) Applies to acquisition category I and II programs,

(2) Must be tailcred when applied to acquisition category III and IV
program, and

(3) May be supplemented by DoD Components.

2. POLICIES

a. The DoD Component Head responsible for an acquisition category I or
IT program shall be the Source 3electien Autheority, with power of
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delegation, unless otherwise directed by the Under Secretary of
Defense for Acquisition.

The Under Secretary of Defense for Acquisition shall be notified by
the Source Selection Authority in advance of the intention to award a
contract for an acquisition category I or II program.

The Source Selection Authority is responsible for the proper conduct
of the source selection process and shall ensure that:

(1) The Source Selection Plan and the evaluation factors are
consistent with the requirements of the solieitation, the
policies of DoD Directive 5000.1, "Defense Acquisition"
{reference (b)) and this section,

(2) People with the requisite skills and experience to execute the
Source Selection Plan are appointed to the Source Selection
Advisory Council and the Scurce Selection Evaluation Board.

{3) Conflicts of interest, or the appearance thereof, are avoided.

{4} Premature or unauthorized disclosure of source selection
information is avoided.

(5) The Under Secretary of Defense for Acquisition is informed of
the outcome of the source selection after selection but before
public announcement.

(6} The supporting rationale for a final source selection is
documented hefore a contract award is announced.

A Source Selection Advisory Council may be appointed by the Source
Selection Authority to provide advice to the Source 3Selection
futhority. The Council may also be requested toc prepare a
comparative analysis of the evaluation results.

A Source Selection Evaluation Board shall be responsible for
evaluating proposals and reperting the findings to the Source
Selection Advisory Council or the Source Selection Authority.

The Program Manager shall be responsible for developing and
implementing the acquisition strategy, preparing the Source Selection
Plan, and for obtaining Source Selection Authority approval of the
plan before issuance of the solicitation,

The Procurement Contraeting Officer shall be responsible for
preparation of solicitations and contracts, any communications with
potential offerors, consistency of the Source Selection Plan with
requirements of the Federal Acquisition Regulation and Defense
Federal Acquisition Regulation Supplement (references (c¢) and (d)),
award of the contract, and any other functions and requirements
specified in the Federal Acquisition Regulation, execept for the
source selection responsibilities of the Source Selection Authority.
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811 participants in the scurce selection process shall aveild the
appearance of or actual conflicts of interest. See DoD Directive
5500.7, "Standards of Conduct" {(reference (e)).

Persons, other than the Contracting Officer, participating in the
evaluation shall avoid any discussions with offerors regarding
propesals or related matters without the prior approval of the source
selection authority.

Independent evaluators who are not part of the Advisory Council or
Evaluation Board may require access to proposal information to
fulfill their responsibilities. Independent evaluators who assess
specific areas, such as cost or test and evaluation proposals, and
who have access to proposal information, are bound by the same rules
regarding conflict of interest and information disclosure as members
of the source selection organization, whether or not they are
designated members of the A&dvisory Council or Evaluation Board.

3. PROCEDURES

a.

Organization

{1} The contracting officer is responsible for selecting the source
or contract award unless another official is designated as the
source selection authority. In acquisition category I and II
programs, a formal source selection involving boards, councils,
or other groups for proposal evaluation is essentizl,

(2) Although the Source Seleection futhority function may be
delegated, the Component Head normally will reserve the right to
be briefed on the source selection results before announcement
of the contract award.

(3) The Source Selection Advisory Council, when utilized, is a group
of senior people with the requisite expertise to advise the
Source Selection Authority on an acquisition.

(4) The Source Selection Evaluation Board is composed of people
representing the various functional and technical disciplines
relevant to the acquisition, to ensure a comprehensive
evaluation of each offeror's proposal.

Release of Information. The effectiveness and integrity of the
source selection process requires that all data and information
received or developed during the source selection process be handled
with the utmost discretion to avoid any compromise, Source selection
data typically includes commercial and financial data received in
confidence. Any public disclosure must be considered carefully in
advance in accordance with DaD Directive 5400.7, "DoD Freedom of
Information Act Program" (reference (f)) and DoD 5400.7-R, "DoD
Freedom of Information Act Program" (reference (g)).
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¢. Source Selection Plan and Solieitation

(1)

(2)

(3)

A Source Selection Plan will be prepared by the Program Manager,
reviewed by the Procurement Contracting Officer, and approved by
the Source Selection Authority before the issuance of the
solicitation. Typically, a Source Selection Plan will consist
of at least two parts.

{a} The first part describes the organization, membership, and
responsibilities of the source selection team. This part
of the plan normally does not contain source selection
sensitive information,

(b) The second part of the plan identifies evaluation factors
and detailed procedures for proposal evaluation. Source
selection sensitive information in the plan must be
protected from unauthorized disclosure to ensure the
fairness and integrity of the source sélection process,

The purpose of evaluation factors is to inform offerors of the
importance the Government attaches to various aspects of a
proposal. Evaluation factors are a list of those aspects of a
proposal that will be evaluated quantitatively and qualitatively
to arrive at an integrated assessment as to which proposal can
best meet the Government's need as deseribed in the
solicitation.

To ensure fairness in the source selection process, evaluation
factors and their relative importance must flow from the
statement of work and must be furnished to all potential
offerors in the solicitation.

(a} The relative importance of evaluation factors will be
indicated in the solicitation. However, when numerical
weights are applied by the Source Selection Autherity or
Advisory Council, such weights will not be disclosed either
to offerors or to evaluators other than the Advisory
Couneil. This is to preclude intenticnal or unintentional
bias in proposals or evaluations.

{b) Evaluation factors in the Source Selection Evaluation Board
evaluation plan may be broken down to sublevels below that
specified in the solicitation,

{c) Technical and cost evaluation factors, when practieable,
may follow a work breakdown structure (see Section 6-B) to
a level where technical criteria can be scored.

(d) Unless the solicitation is amended, the relative importance
of the factors will not be changed and no new factors will
be introduced.

(e} Excessive subdivision of factors should be avoided to
preclude an unnecessarily detailed assessment that obscures
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significant differences among proposals due to an averaging
of pluses and minuses at the leowest levels.

(i) Although cost is always a factor in source selection, lowest
: preposed contract cost often is not the determining factor in
selecting sources for development.

{a) When cost is weighted in development source selections, the
specified relative order of importance is intended to
provide general guidance to offerors on the relative
importance that the Government attaches to cost
considerations, including unit procurement cost and life
cycle cost obj