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INTRODUCTION 

The development of the Air Force R&M Action Plan, R&M 2000, was a 
result of an intensive effort of review and analysis by the Air Force 
Reliability and Maintainability (R&M) Working Group during the period 

of 24 October 1934 through 29 January 1985. This Working Group con¬ 
sisted of a General Officer Steering Group (GOSG) for guidance and 
direction and an Action Plan Development Team to conduct the analysis 
and develop the specific recommendations necessary to institutionalize 
R&M in the Air Force. Under the direction of the GOSG, the Action 
Plan Development Team reviewed, analyzed, and consolidated a consider¬ 

able volume of data into a series of findings, conclusions, and 
recommendations ultimately leading to the development of R&M 2000. 
This two-volume report describes the process used to develop the R&M 
2000 recommendations and contains key documents generated to support 
ïh^Ie recommendations. A summary of the contents of Volume I and an 

overview of this Volume II are outlined below. 

A. Summary of Volume I. Volume I outlines the team's charter and approach 
to developing the Action Plan directed by the SECAF and CSAF memoran¬ 
dum dated 17 September 1984. In addition, it also describes the findings, 
conclusions, and recommendations that support the R&M Action Plan, 

R&M 2000. 

Sections I through III of Volume I discuss the Action Plan Development 
Team's tasking, membership, research methodology, working group 
products, findings, and conclusions. The team divided the effort 
into three phases. In Phase I, two groups researched extensively the 
R&M literature and Department of Defense policy and procedures related 
to R&M. Two other groups interviewed officials throughout the Depart¬ 
ment of Defense as well as executives of a number of aerospace firms. 
In Phase II, the team distilled the findings from Phase I, identified 
major impediments to achieving accelerated improvement in weapon 
system R&M, and validated these findings in visits to selected program 
offices. Major R&M issues were also analyzed in-depth during Phase 
II. The team developed preliminary recommendations and briefed 
interim findings to the Air Force Council. The interim findings 
subsequently evolved into the major recommendations in R&M 2000. 

Section IV of Volume I discusses the conclusions reached by the team 
and the rationale behind the final recommendations in the action 
plan. The team concluded that to satisfy the requirement to institution¬ 
alize the Air Force commitment to improved R&M, six key objectives must 

be met : 

- Provide clear direction through visible R&M goals and policy to 

increase combat effectiveness. 
- Establish organizational focus and expand training to build R&M 

technical expertise, advocacy, authority, and accountability. 

V 



- Improve R&M planning to consolidate efforts, tie R&M to operational 
goals, and coordinate across commands. 

- Ensure effective accountability and feedback to measure progress in 
the R&M improvement program. 

- Provide positive communication and motivation to sustain commitment 
to and support for R&M improvement. 

- Obtain industry commitment to ensure that contractors have the 
motivation and capability to support R&M requirements. 

Thirty-seven required actions support these six primary objectives. 
Details of each of these actions are contained in R&M 2000 included 
as Appendix 2 to Volume I. 

B. Overview of Volume II. Volume II is a compilation of technical 
information and team products that collectively show the organization, 
methodology, and products of the team. Volume II is arranged as a series 
of annexes, each of which is described below. Volume II provides 
insight into the workings of the team as well as the background of the 
action plan development. 

Annex A: R&M Working Group Charter - Established the purpose, membership, 
tasks, schedule, and support resources for the R&M working group. 

Annex B: R&M Action Plan Development Team Roster - Lists the names, 
organizations, and phone numbers of the participating team members. 

Annex C: R&M Action Plan Development Team Work Plan and Schedule - 
Provides a historical reference that documents the team's organization 
and approach to the problem of producing a comprehensive action plan 
within a relatively brief timeframe. 

Annex D: SECAF and CSAF Letter to Industry, 3 December 1984 - Transmitted 
their 17 September 1984 memorandum to 42 key industry leaders and asked for 
increased focus on and support for the Air Force R&M initiative. 

Annex E: Examples of Subteam Data Reports - Provides a representative 
sample of a data collection sheet and a report from the literature review 
subteam. 

Annex F: Interim Briefing - Contains the briefing slides and script 
used to report results from the Phase I effort to the Air Force Council 
on 19 December 1984 and sets the stage for the final recommendations in 
the action plan. 

Annex G: Final Briefing - Contains the final briefing slides used 
to present the six key objectives and 37 required supporting actions in 
Air Force R&M Action Plan, R&M 2000, to the Chief of Staff and the 
Secretary of the Air Force. 
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Annex H: Implementation Plans for Required Actions in R&M 2000 - 

Provides proposed methodologies for accomplishing the 37 required actions In 

R&M 2000. These documents are to be used as guides for Initiating implemen- 

tatlon of R&M 2000; they are not directive. 

Annex I: Charter for Air Staff Special Assistant for R&M - Provides 

the charter developed by the team for the Office of the Special Assistant 

to AF/LE and AF/RD for Reliability and Maintainability. 

Annex J: Bibliography - Summarizes the key literature sources used by the 

team for this effort. 

Annex K: Final Report Distribution List 
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reliability and maintainability (r&m) 
WORKING GROUP 

CHARTER 

¡i, a;g 

objectives: 

A To clearly coranuolcate at every opportunity the corporate A1 r Force 
commitment to reliability and maintainability as a system requirement coequal 

with program cost, schedule, and performance requirements, 

B. To review the current state of the Air Fotrcne, .^í.^^tírns 
reliability and maintainability into the development of new Air Force syste 
and subsystems and modifications of existing systems, and 

r To develop an Air Force action plan including recommendations to institu- 

cur ren^and*1 future "aí r ' Force6 systems3 and5 »emTiuh tie "t^aU objective 
of measurably improving operational suitability and effectiveness. 

II MEMBERSHIP. The Air Force Reliability and Maintainability (RSM) Vlorking 

Group will consist of the following organizational levels: 

AF/RD*andPAF/LE.^f This1* grtM^wfl l^conslsr^ui'* representatives^ fron key^/r^Force 

of^SM2^1 °Air1 Forceäweaapond1 system’sT'The^GOSG wm"1 fZtuon°as‘’the*^0^810 

1 evel Fo°frCAi fe^rM n? =4 P ? e GOSG Will meT at the discretion of the co-chairmen and function 
Sütïl the objective of an Institutionalized Air Force commitment to RSM has 

been achieved. 

B- RAM Action Plan Development Team, This team will consist of a core 
nraani7ation~õf—individua s representing the Air Staff, Air Force 
Command^Air Force Logistics CoLand and other key organizations in the RAM 

arena. The team will be responsible for the following. 

1. Review Air Force R&M across functions, programs and commands; 

2. Develop an Air Force R&M action plan Including recommendations and 

initiatives resulting from the conduct of the R&M review; and 

3. Respond to additional tasking as may be provided by the GOSG. 
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The team Is envisioned to require full-time participation for a period of approxi¬ 
mately 90 days to complete the tasking related to the second and third workinq 
group objectives. 

C* Ad Hoc Groups. As the need is Identified, ad hoc groups from specific 
functional areas will be utilized. These groups will support the working group 
by responding to tasklngs for review and Information 1n specific areas requirlnq 
specialized expertise. 

Proposed membership of each organizational level is Identified In Attachment 2. 

îj1* M WORKING GROUP TASKS. The achievement of the RAM Working Group objec¬ 
tives requires an ongoingprocess of communicating the corporate A1r Force 
commitment to reliability and maintainability (RAM) In speeches, program reviews 
and Air Force Council decisions. That process Is envisioned to be a continuing 
one decreasing In Intensity only when the GOSG Is satisfied an optimum level of 
awareness of RAM 1n the Air Force has been achieved. 

The RAM near-term review and the development of specific recommendations envi¬ 
sioned In the second and third objectives Involves an immediate and Intense 
level of activity by the RAM Action Plan Development Team over a limited period 
of time. r 

The following specific tasks will be accomplished In pursuit of the second and 
third objectives: 

A. Literature Review. A data base of RAM material will be established by 
conducting a thorough review of literature including Congressional, GAO, OSD, and 
Air Force Inspector General reports as well as both Internal and external Air 
Force studies and analyses. 

B* Poleies and Procedures. A review of existing Air Force RAM policies 
procedures, and regulations, military standards, and other documents of a 
regulatory directive or Instructive nature will be conducted to establish the 
breadth and scope of the existing RAM policies and procedures. The Impact of 
Air Force Doctrine will also be considered. The review will address all phases 
of the systems life cycle. RAM approaches taken by other Services, Government 
agencies and Industry will be considered. 

C* A1r Force Organization for RAM. The Air Force organizations tasked with 
RAM responsibility will be examined including the Air Staff, Major Commands, AFSC 
Product Divisions, AFLC Air Logistic Centers, Laboratories, and other centers, as 
o»! /4 "TÍ109 9roups, tiger teams and the like currently working to Implement 
RAM Initiatives. Their capabilities, responsibilities, and Interrelationships 
will be examined. In addition, this task will establish a profile of the person¬ 
nel resources conducting the A1r Force RAM program. This profile will Include 
determining the number, type, location, and training of these Individuals, and 
their specific responsibilities. 

D. Personnel Interviews. This task is designed to capture the knowledge and 
experience of leading RAM experts both inside and outside the Air Force. It will 
summarize their views and recommendations concerning reliability and ma1nta1nab1l- 
■ ty • 
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E. Data Resources. This task will exanine the type and extent of available 

data relating to the reliability and maintainability of Air Force weapon systems 

to determine its usefulness as a decision tool for Air Force management. 

F. Weapon System Process. R&M requirements and actual performance data 

will be gathered and reviewed fron a sample of systems presently under development 

artí deployed to establish examples of both satisfactory and unsatisfactory R&M 

performance. Program Offices and industry will be contacted to discuss cost, 

incentives and impediments to attaining reliable and maintainable weapon systems. 

G. Develop Recommendations. As a result of conducting tasks A through F, 

a series of recommendations will be developed into an Air Force action plan. 

These reccmnendations will address initiatives necessary to fully institution¬ 

alize reliability and maintainability in the Air Force. 

IV. SCHEDULE. The approval of this charter by AF/RD and AF/LE is anticipated 

by 6 Noventer 1984. In anticipation of that formal approval, the R&M Action 

plan Development Team will be formed, a detailed work plan and schedule devel¬ 

oped, and the effort initiated 29 Oct 84. AF/RD and AF/ix, will receive weekly 

updates; AF/CV will be provided biweekly status reports. A formal mid-term 

review will be provided to AF/RD and AF/LE on 3 Dec 84, with a final action plan 

prepared for presentation to AF/CC by mid-January, 1985. Other briefings will 

be as requested by the QOSG. The R&M Action Plan Development Team effort is 

planned to be completed within 90 days (29 Oct 84 - 21 Jan 85). 

V. SUPPORT. In support of the effort contemplated by this charter, various 

organizations throughout the Air Force will be requested to provide individuals 

either full-time or part-time to participate as working group or ad hoc group 

mentoers. Adninistrative and clerical support will be provided by AF/RD and 

AF/LE. Dedicated office space for working group members will be provided to 

facilitate the concentrated near-term effort of collecting and analyzing a wide 

variety of data concerning the Air Force R&M program and ensuring the free flow 

of information between the many team members. Travel required to be accomplished 

as part of this tasking will be funded frcm within each assigned individual s 

organizational allocation. 

A-5 



DEPARTMENT OF THE AIR FORCE 
HEADQUARTERS UN ITED STATES AIR FORCE 

WASHINGTON. D C. 

SEP 1 7 1984 

MEMORANDUM FOR ALL MAJOR COMMANDS-SEPARATE OPERATING 
AGENCIES/CC 

SUBJECT: Reliability and Maintainability of Air Force Weapon Systems - ACTION 
MEMORANDUM 

Fur too long, the reliability and maintainability of our weapon systems have been 
secondary considerations in the acquisition process. It is time to change this 
practice and make reliability and maintainability primary considerations. 

Reliable weapon systems reduce life-cycle costs, require fewer spares and less 
manpower, and result in higher sortie rates. Similarly, maintainable weapons 
require fewer people and lower skill levels, and reduce maintenance times. Equally 
important, good reliability and maintainability improve the mobility of our forces— 
fewer people and less support equipment to deploy. They reduce dependence on 
airlift and prepositioning, while increasing our ability to generate sorties. 

We must emphasize reliability and maintainability throughout the acquisition 
process—from requirements definition, through concept development, design, pro¬ 
duction, and acceptance. Everyone must insure reliability and maintainability 
requirements are met through every step of the process. Reliability and maintain¬ 
ability must be coequal with cost, schedule, and performance as we bring a system 
into the Air Force inventory. 

Our efforts, however, should not be confined to new or future programs. Many 
current systems will be with us into the next century. We need to make 
modifications which provide proven increases in reliability and address specific 
problems of maintainability. 

To institutionalize the Air Force commitment, Lt Gen Bob Russ and Lt Gen Leo 
Marquez are forming a working group of logisticians, operators, and acquisition 
specialists to develop an Air Force-wide action plan with specific recommendations 
and suspenses. This will be reported to us in early December. 

In the meantime, insure your people pay the utmost attention to reliability and 
is, and 

rçj^JE^erRR 
Secretary of the Air Force 

Atch 1 
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RELIABILITY AND MAINTAINABILITY 

R&M WORKING GROUP 

MEMBERSHIP 

A. General Officer Steering Group (GOSG) 

AF/RD - Co-chairman 

AF/LE - Co-chairman 

Membership to be determined 

B. Working Group 

Team Chief - Colonel Kenneth Meyer 

AF/LEY AF/XOO 

AF/RDX AF/SIT 

AF/RDC AF/PRP 

AF/LEX AF/ACM 

AF/MPM AF/SAG 

AFSC 

AFLC 

AFOTEC 

AFALC 

AFIT 

C. Ad Hoc Group 

As assigned by the Working Group. 

SAF/ALG 

Atch 2 
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RELIABILITY & MAINTAINABILITY 

ACTION PLAN DEVELOPMENT TEAM 

as of: 23 January 1985 

i 
• 

i,-;. 
L* ■ 
L - . 

in 

ORGANIZATION/NAME OFFICE 

A. AIR STAFF 
Col Kenneth Meyer 

Col Thomas Hruskocy 
Lt Col Eric E. Nelson 
Lt Col Ronald Craigie 
Maj Laurence Trowel 
Maj John Hull 
Daniel G. King 

(2)Lt Col Richard Ruffing 
Maj Gordon M. Hodgson 

(2)Maj Kenneth M. Hentges 

Capt Nadine E. Levine 
(F)Capt Andrew Sherbo 

Maj Louis Medal 
(F)Li Col Waynard C. Devers 

SSgt Scott F. Welsh 
Helen Chapman 

B. SECRETARIAT 
Lt Col Herbert Brown 

C. AFSC 
Lt Col N.H. Criseimagna 
Lt Col David Strunk 

(l)Col Larry Jarman 

(l)Lt Col Louis Bragaw 
(l)Lee Pollock 
(l)Dr John Halpin 

(1) Col Guy Smith 
(2) Chester Holloman 

(2)Michael Zsak 
D. AFLC 
(F)John L. Max 

Paul Barsotti 
William J. Hippenmeyer 

E. AFALC 
(2)Col Howard Denman 

William C. Widenhouse 
F. AFOTEC 
(F)Lt Col James R. Finch 
(2)Capt Scott Smith 

G. AFIT 
Lt Col Carlos M. Talbott 

H. AFCOLR 

Col John Reynolds 
Maj Gregory Padula 

I. HQ AFISC/IG 
(2)Capt Michael Hunter 

J. RAND 
(F)Michael Rich 
(F)Glles Smith_ 

AF/RDC 

AF/LEXY 
AF/LEYE 
AF/RDPV 

AF/RDCS 
AF/RDXM 
AF/XOOM 
AF/XOOTD 
AF/SAGP 
AF/SAGP 
AF/SITT 
AF/ACMC 
AF/MPME 
AF/PRPRC 
1947HSG 

1947HSG 

SAF/ALG 

AFSC/ALK 
AFSC/PG 
ESD/AL 

ESD/AL 
ESD/AL 
ASD/EN 

ASD/AL 
ASD/PMC 
AFSC/ALK 

AFLC/MMA 
OCALC/MMIR 

AFLC/LOC 

AFALC/PT 

AFALC/PTR 

AF0TEC/LG4 

AFOTEC/LG3 

AFIT/LSM 

AFCOLR 
AFCOLR 

AFISC/IGYB 

Rand Corp 
Rand Corp 

(1) Phase 1 Only (F) Focal Point 
(2) Phase 2 Only 

OFFICE PHOMI 

697-7807 

695-6756 
697-9179 
697-7715 
697-6400 
697-3040 
695-9131 
695-0651 
697-0862 
697-0862 
695-4907 
697-0711 
694-0773 
694- 2173 
697-0205 
695- 3167 

695-7984 

981-4076 
981-6444 

AV478-2904 

AV478-2904 
AV478-2904 
AV785-5874 

AV785-5185 
AV785-3959 

981-4076 

AV787-7119 
AV336-7996 
AV787-2151 

AV785-2506 

AV785-4177 

AV244-0346 
AV246-5450 

AV785-5023 

AV785-4758 
AV785-4758 

AV876-3833 

(213)393-0411 
(213)393-0411 
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AIR FORCE 

RELIABILITY & MAINTAINABILITY 

ACTION PLAN DEVELOPMENT TEAM 

WORK PLAN 6. SCHEDULE 

INDEX 

BACKGROUND 

° Action Plan Development 

Team Purpose 

0 Action Plan Development 

Team Members 

° Work Plan Objectives 

° Work Plan Approach 

PHASE I WORK PLAN 

° Phase I Organization 

° Task I R&M Literature Review 

° Task II R&M Policies and Procedures 

° Task III R&M Organizations/Personnel 

° Task IV Industry R&M Programs 

PHASE II WORK PLAN 

° Phase II Organization 

° Task V Programs 

0 Task VI Contracting, Warranties, and Incentives 

0 Task VII The Weapon System R&M Process 

0 Task VIII Issues/Recommendations 

PHASE III WORK PLAN 

0 Task IX Conclusions/Recommendations 

SCHEDULE 
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ACTION PLAN 

DEVELOPMENT TEAM 

PURPOSE 

(SOURCE: SAF/OS, AF/CC Mémo, 17 Sep 84) 

0 DEVELOP AN AIR FORCE-WIDE ACTION PLAN WITH SPECIFIC RECOMMENDATIONS 

0 MAKE R&M PRIMARY CONSIDERATIONS 

- COEQUAL WITH COST, SCHEDULE, AND PERFORMANCE 

0 INCREASE EMPHASIS ON R&M THROUGHOUT ACQUISITION CYCLE 

- FROM IR&D THROUGH MODS IN FIELDED SYSTEMS 

0 INSTITUTIONALIZE AIR FORCE COMMITMENT TO R&M 
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RELIABILITY & MAINTAINABILITY 

ACTION PLAN DEVELOPMENT TEAM 

ORGANIZATION/NAME OFFICE 

A. AIR STAFF 

Col Kenneth Meyer 

Col Thomas Hruskocy 

Lt Col Eric E. Nelson 

Lt Col Ronald Craigie 

Maj Laurence Trowel 
Maj John Hull 

Daniel G. King 

(2)Lt Col Richard Ruffing 

Maj Gordon M. Hodgson 

(2)Maj Kenneth M. Hentges 

Capt Nadine E. Levine 

(F)Capt Andrew Sherbo 

Maj Louis Medal 
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SSgt Scott F. Welsh 

Helen Chapman 

B. SECRETARIAT 

Lt Col Herbert Brown 
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(F)Giles Smith 
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AF/SAGP 
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AF/ACMC 
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1947HSG 
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SAF/ALG 
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AFSC/PG 
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ASD/AL 
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697-3040 

695-9131 

695-0651 

697-0862 

697-0862 

695-4907 

697-0711 

694-0773 

694- 2173 

697-0205 

695- 3167 

695-7984 

981-4076 

981-6444 

AV478-2904 

AV478-2904 

AV478-2904 

AV785-5874 

AV785-5185 

AV785-3959 

981-4076 

AV787-7119 

AV336-7996 

AV787-2151 

AV785-2506 
AV785-4177 

AV244-0346 

AV246-5450 

AV785-5023 

AV785-4758 
AV785-4758 

AV876-3833 

(213)393-0411 

(213)393-0411 

(1) Phase 1 Only 

(2) Phase 2 Only 
(F) Focal Point 

C-10 



ACTION PLAN 

DEVELOPMENT TEAM 



■V, 
», 

, ' K - 
» *»* « ■. »mmm 11 ■ ..*. 

I 

ACTION PLAN 
Í DEVELOPMENT TEAM 

APPROACH 
■ 

* 

- 0 THREE-PHASE EFFORT 

- PHASE I - R&M FUNCTIONAL REVIEW 

- PHASE II - PROGRAM REVIEWS/RECOMMENDATION DEVELOPMENT 

J - PHASE III - REPORT/BRIEFING PREPARATION 

0 90 DAYS 
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TASK I 

R&M LITERATURE REVIEW 

Task Oblectlve: To provide concise, summary-level data of significant R&M 

literature sufficient to dra. general conclusions about R&M and to use as 

reference material for other tasks. 

Work Plan; 

A Compile list of literature identified as directly relating to relia¬ 

bility and/or maintainability of weapon systems and subsystems to include the 

following sources: 

1. Congress 

2. DOD 
3. Air Force 
4. Other Services 

5. Industry 

6. Academia 

B. Review most important 

the content, prepare a summary 

information: 

and potentially useful literature and, based on 
sheet (attached) indicating the following minimum 

1. Purpose of the document ►dtdoj 
2. MajS conclusions, incentives, and impediments to R&M identified 

3. Recommendations 
4. Elements identified as essential for a successful R&M prog } 
5. R&M data relating to specific weapon system (including other services; 

6. Stage in system acquisition cycle document discussed 

7. Definitions of reliability and maintainability discuss 

Product: This task will result in the following products: 

A. A selected bibliography of R&M-related 1^t®r*ture , analvsi8 
B A file of summary sheets on the most useful documents for analysis, 

cross referenced by team! process, applicable organization, and the questions 

of overall report summarizing the literature reviewed 

015 
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Team: 
Process : 

Organization: 
Question : 

TASK I 

LITERATURE REVIEW SUMMARY 

Index #: 

Title: 

Author (Name & Organization): 

Reviewer: 

Date : 

A. Purpose of document: 

B. Major conclusions discussed: 

C. Incentives and impediments to R&M discussed: 

D. Recommendations/initiatives and their status: 

E. Essential elements of successful R&M program: 

F. R&M data relating to specific programs (including other services): 

G. Stage of acquisition cycle document discusses: 

Definition of R&M discussed: 

.•-Vi 
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TASK II 

R&M POLICIES AND PROCEDURES 

Task Objective: To provide concise, summary-level data necessary to overview 

and interrelate existing policies and procedures, determine any revisions 

required, and serve as reference material for other tasks. 

Work Plan: 

A. Compile a listing of all statutes, DOD and Air Force regulations, 

policies, procedures, specifications, standards, handbooks, and data items 

relating to reliability and maintainability. Include documents of other 

services as necessary. 

B. Review each document focusing in particular on those documents that 

drive decisions. Prepare a summary sheet (attached) indicating the follow¬ 

ing minimum information as applicable: 

1. Purpose of the document 

2. Requirements established by the document 

3. Elements identified as essential for a successful R&M program 

4. Data/reports required by the document 

5. Policy initiatives 

6. Deficiencies, disconnects, conflicts with other policies, procedures, 

etc. 

7. Stage in system acquisition life cycle document applies to 

8. Definition of Reliability and Maintainability discussed 

Product : This task will result in the following products: 

A. A bibliography of all DOD and Air Force documents relating to R&M 

policies and procedures; 

B. A file of summary sheets highlighting key requirements, etc. for each 

document for analysis and further reference; and 

C. A report on the policies and procedures reviewed indicating the following 

1. An overall summary of the documents reviewed 

2. Definitions of "reliability" and "maintainability" derived from 

policies and procedures reviewed 

3. Major responsibilities for R&M 

4. Building blocks of a successful R&M program 

5. Policy initiatives identified 

6. Key impediments, deficiencies, disconnects, conflicts 

7. Your overall recommendations 

8. A summary matrix depicting 

a. Policy/procedures versus the acquisition cycle 

b. Policy/procedures versus R&M definitions 

c. Policy/procedures versus R&M building blocks 

9. A hierarchy of policy/procedures 

C-17 



ri 

D 

TASK II 

R&M POLICY/PROCEDURE REVIEW SUMMARY 

Index ¢: Location of Document: 

Number/Title : 

Date of Publication: 

OPR (Name/Organization/Phone): 

Reviewer: Date Reviewed: 

A. Purpose of document: 

B. Policy summary (building blocks): 

C. Responsibility summary: 

D. Acquisition stage applicable: 

E. Data/reports required (from/to): 

F. Definition of R&M: 

G. Impediments: 

H. Incentives: 

I. Initiatives: 

J. Recommendations: 

C-18 
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TASK III 

R&M ORGANIZATIONS/PERSONNEL 

Task Objectives; 

A. To determine organizations with R&M relationships and charters and 
report data and organizational interrelationships. 

B. To determine who are the leading Air Force, DOD, and other Services' 
experts on R&M and summarize their views and recommendations on institutiona¬ 

lizing R&M in the Air Force. 

Work Plan; 

A. Develop a critical path network for how R&M is corporately administered 
in the Air Force. Integrate the other units (organizations, working groups, 
tiger teams, special study groups, etc.) into a complete network illustrating 
the flow of R&M activity from pre-SON to retirement of a weapon system. 

Activity will include: 

1. DOD (Including FCRCs) 
2. Air Force (including FCRCs) 
3. Other Services (include only major organizations and those with 
direct interface and/or impact on Air Force activities. 

B. For each organization, prepare a summary sheet (attached) indicating 

the following minimum information: 

1. Organization (including placement within the larger organization) 
2. Organizational responsibilities in R&M (goals, purpose, objectives) 

3. Resources available (personnel, budgets, etc.) 
4. Gather budgetary history, current TOA, and track record on obliga¬ 
tion rates 
5. How do they do their job? 
6. How do they measure success? 
7. Data they gather, generate, and/or use 
8. Incentives/impediments to successful R&M identified 

9. Initiatives 
10. Data on specific programs 
11. Your assessment/recommendations 

C. Identify and interview the leading R&M experts within and outside the 
Air Force and those managers that directly influence the course of R&M within 
the Air Force. For each contact, complete an R&M Personnel Interview sheet 
that summarizes the following areas of interest: 

1. R&M responsibilities 
2. R&M experience and training 
3. Level of authority, budgetary influence 

C-19 
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4. Their definition of R&M 
5. Essential elements of an R&M program 

6. R&M successes and failures 
7. Incentives and impediments to R&M 
8. Initiatives planned or in process 
9. Their recommendations for improving/institutionalizing R&M 

Products: This task will result in the following products: 

A. A file of summary sheets of all Air Force organizations involved in 
R&M at all levels; their roles, capabilities, and interrelationships; their 
assessment of the effectiveness of this overall structure; and a single report 

consisting of the following: 

1. A summary of the R&M organizational review 
2. Identification of incentives/impediments to achieving enhanced R&M 

3. Levels of authority and budgetary influence on R&M 
4. Identification of initiatives in process or planned 

5. Summary of data relating to specific programs 

6. Your recommendations 

B. A file of summary sheets summarizing interviews with key R&M people and 

a single report containing the following information: 

1. Overall summary of the interviews 
2. Summary of the definitions of R&M 
3. Summary of the essential elements of a successful R&M program 

4. Summary of R&M successes and failures 
5. Summary of incentives and impediments to R&M Identified 
6. Summary of initiatives planned or in process 
7. Summary of their recommendations 
8. Your overall recommendations 
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TASK III 

R&M ORGANIZATIONS 

Index #: 

Organization Title: 

Location: 

Phone : 

Key individuals contacted: 

Reviewer: Date of Review: 

A. Organization (including placement within larger organization): 

B. R&M responsibilities (goals, purpose, objectives): 

C. Resources available (for special study groups, committees, etc., identify 

membership by name and organization): 

1. People (see attached personnel resource summary sheet): 

2. Budgets: 
3. Other: 

D. Level of authority, ability to influence R&M events: 

E. "How” do they do their job? 

F. How do they measure their success? 

G. Data they gather, generate and/or use: 

H. Incentives and impediments to successful R&M identified: 

I. R&M initiatives: 

J. Data on specific programs provided: 

K. Your assessment/recommendations: 
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TASK Ht 

R&M PERSONNEL INTERVIEW 

Index //: 

Name: Title: 

Organization: 

Location: 

Phone : 

Interviewer: Date of Interview 

A. R&M responsibilities: 

B. R&M experience/training: 

C. Their definition of R&M: 

D. Level of TOA control, ability to influence R&M events: 

E. Essential elements of a successful R&M program: 

F. R&M successes/failures: 

G. Incentives and/or impediments to R&M: 

H. Initiatives (planned or In process): 

I. Their recommendations for improving/institutionalizing R&M: 
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TASK IV 

INDUSTRY R&M PROGRAMS 

Task Objective: To assess the role of industry in R&M of Air Force weapon 
systems, their organization to successfully Incorporate R&M, and to suggest 
techniques the Air Force can use to i icentivize industry to greater R&M. 

Work Plan: 

A. Identify major defense contractors with a significant level of Air 
Force work. If possible, include several with both government and commercial 
business. For each selected contractor, interview their key people and 
complete the attached summary sheet to identify the following: 

1. Level of corporate commitment to R&M (corporate policy, etc.) 
2. Corporate organization to achieve R&M in design and production 
3. Level of corporate resources (people, budgets) dedicated to R&M 
4. Their techniques and recommendations for measuring R&M and esti¬ 

mating the cost of R&M 
5. Their definition of R&M 
6. Their perceptions of how R&M is balanced with cost, schedule, and 

performance 
7. Elements they identify as essential to a successful R&M program 
8. Their experience with R&M in commercial ventures. Compare and 
contrast government vs. commercial R&M techniques and experience 
9. Their impressions of the incentives/impediments to achieving 

enhanced R&M 
10. Their initiatives to enhance R&M 
11. Examples of program successes/failures 
12. Their recommendations for institutionalizing R&M in the Air Force 

B. Where resident contract administration exists (AFPRO, NAVPRO, DCASPRO) 
and time allows, include their assessment of the contractor's R&M program. 
Also include an assessment of the CAS R&M function. 

Product : This task will result in the following products: 

A. A file of summary sheets for each contractor reviewed; and 

B. A report summarizing the following: 

1. An overall summary of the industry review 
2. Summary of industry recommendations concerning measurement of R&M 
3. Summary of resources (dollars, people) industry identified as 

dedicated to R&M 
4. Summary of the definitions of R&M discussed 
5. Summary of elements identified as essential to a successful program 
6. Summary of Industry impressions of incentives/impediments to R&M 
7. Summary of industry initiatives planned or in process 

8. Summary of program successes/failures 
9. Summary of industry recommendations for institutionalizing R&M 

10. Your overall recommendations 
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TASK IV 

INDUSTRY RAM PROGRAMS 

Index #: 

Contractor : 

Person Interviewed: 

Reviewer: Date Reviewed: 

A. Level of corporate commitment to R&M: 

B. Corporate organization to implement R&M: 

C. Level of corporate commitment (people, budgets) dedicated to R&M : 

D. Techniques and recommendations for measuring R&M and estimating its cost: 

E. Their definition of R&M: 

F. TVir perceptions of the balancing of R&M, cost, schedule, performance: 

G. T ementa identified as essential to a successful R&M program: 

H. Comparison of commercial vs government R&M techniques and experience: 

I. Their impressions of incentives/impediments to enhancing R&M: 

J. Their initiatives to enhance R&M: 

K. Examples of program successes/failures : 

L. Their recommendations for institutionalizing R&M in the Air Force: 
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PHASE II ORGANIZATION 

TEAM CHIEF: COL MEYER (AF/RDC) 

EXECUTIVE OFFICER: MAJ TROWEL (AF/RDCS) 

SUB-TEAM I 

PROGRAM REVIEWS 

*LTC STRUNK (AFSC/PG) 

MAJ HENTGES (AF/SAGP) 

CAPT SMITH (AFOTEC/LG) 

MR BARSOTTI (OC-ALC/MMIR) 

SUB-TEAM II 

WEAPON SYSTEM PROCESS 

*COL DENMAN (AFALC/PT) 

COL REYNOLDS (AFCOLR) 

MR WIDENHOUSE (AFALC/PTR) 

MAJ PADULA (AFCOLR) 

MR HIPPENMEYER (AFLC/LOC) 

SUB-TEAM III 

ISSUES 

*COL HRUFKOCY (AF/LEXY) 

LTC TALBOTT (AFIT/LSM) 

MAJ BROWN (SAF/ALG) 

LTC NELSON (AF/LEYE) 

MR KING (AF/XOOM) 

MAJ HULL (AF/RDXM) 

MAJ MEDAL (AF/MPME) 

LTC RUFFING (AF/XOOT) 

SUB-TEAM IV 

INDUSTRY INTERFACE 

SUB-TEAM V 

REPORTS 

*MR ZSAK (AFSC/ALK) 
MR HOLLOMAN (ASD/PMC) 

LTC CRISCIMAGNA (AFSC/ALK) 

CAPT HUNTER (AF/IG) 

*LTC CRAIGIE (AF/RDPV) 

MAJ HODGSON (AF/SAGP) 

CAPT LEVINE (AF/SITT) 

* TEAM CHIEF 



TASK V 

PROGRAMS 

Task Objectives: 

A. To determine program manager and system manager perspective of R&M. 

B. To determine how R&M has been implemented within each program. 

C. To sensitize the program managers and system managers to the current 

R&M efforts. 

Work Plan: 

A. Visit selected program offices and system program managers to gather 

data to meet the objective. The following questions will be addressed: 

1. Building blocks: What are the essential elements of R&M? 

2. Data base: How do you measure R&M? 

3. People: Who is doing R&M? 

4. Cost: How is R&M included in your budgeting and funding? 

5. Impediments: What keeps you from doing R&M? 

6. Initiatives: What are you trying to do in R&M? 

7. Incentives: What helps you do R&M? 

8. Recommendations: What should we be doing to improve R&M in the Air 

Force? 

Products : This task will result in the following products: 

A. List of program offices/system program managers interviewed. 

B. Summary report of each interview conducted. 

C. Individual sheet on each question. 

D. Overall recommendations resulting from this task. 
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TASK V 

PROGRAMS 

Review Schedule 

1. Meet with PEMs All Task V Team Members 27-30 Nov 

2. Visit ASD Programs Team V(a) 3-7 Dec 

AFWAL 

F-16 

C-17 

ATF 

Engine SPO 

3. Visit SM-ALC Team V(b) 3-4 Dec 

F-lll 

A-10 

4. Visit AD and AFATL Team V(b) 5-7 Dec 

AMRAAM 

Armament Lab 

5. Visit Army/Navy All TBD 

H-60/T-700 

F-18 

C-28 



TASK VI 

CONTRACTING, WARRANTIES, AND INCENTIVES 

Task Objective: 

A. To develop recommendations for clearly communicating to industry the 

level of importance the Air Force places on reliability and maintainability 

(R&M). 

1. Communications include all formal and informal means including 

contracts, symposia, RTFs, correspondence, and so forth. 

2. Industry includes all contractors who are or may in the future 

conduct research and development, develop and produce new or modified systems, 

or operate and support systems for the Air Force. 

3. The recommendation will key and focus on those actions that the 

CSAF can take to make sure Air Force contractors place the same high level of 

importance on R&M as is placed on those disciplines by the SECAF and CSAF. 

Work Plan: 

A. Inputs: 

1. The data collected during the first phase of the action plan 

development effort will be used to establish a baseline. 

2. The subteam will interview selected individuals from SAF, AF, AFSC, 

AFLC, and PPAC who are knowledgeable about warranties, incentives, contracting, 

acquisition strategy, and source selection. 

3. The subteam will use information gathered by the Program Review 

Subteam from various program offices. 

B. Task Breakout: 

1. Analysis of inputs, synthesis, and recommendations will be done for 

each of the following categories: 

a. Source Selection. The policy, procedures, impediments, respon¬ 

sibilities, and incentives for making R&M an important consideration when 

selecting a contractor. 

b. Contracts. The policy, procedures, impediments, responsibili¬ 

ties, and incentives for developing contractual tools (e.g., RFP, SON, and 

CDRL) that require the contractor to design and produce a reliable, maintainable 

product and to provide the data needed to assess R&M, do logistics planning, 

and so forth. 
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c. Warranties and Incentives. The policy, procedures, impediments, 

responsibilities, and initiatives for motivating the contractor to design and 

produce a reliable, maintainable product through the use of warranties and 

incentives. 

d. Acquisition Strategy. The policy, procedures, impediments, 

responsibilities, and incentives for developing an acquisition strategy wherein 

R&M is an essential element and then using this strategy as the basis for 

source selection, contracting, and warranties and incentives. 

C. Schedule: 

20-21 Nov 

26-27 Nov 

28- 30 Nov 

3-4 Dec 

7 Dec 

12 Dec 

14 Dec 

17 Dec 

Initiate Phase II 

Make assignments 

Review Phase I results 

Review Subteam Charter 

Interviews at SAF, AF, AFSC 

Interviews at AFLC, PPAC 

Preliminary findings 

Preliminary recomraenuatlons 

End Phase II 

Brief findings and recommendations to R&M Team 

D. Participants: 

Organization 

HQ AFSC/ALK 

HQ AFSC/ALK 

HQ ASD/PM 

AFISC 

Name 

Mr Zsak 

LTC Criscimagna 

Mr Holloman 

Capt Hunter 

Product: This task will result in the development of a subteam report that 

summarizes the team findings in each of the four key areas identified above and 

recommends actions ti address each of the findings. This subteam report should 

serve as the basis for the development of Action Plan recommendations in the 

area of industry motivation and commitment. 



TASK VII 

THE WEAPON SYSTEM R&M PROCESS 

Task Objective: To define the weapon system process continuum from cradle to 

grave. Lay against that continuum building blocks, impediments, initiatives, 

key funding, and R&M decision/leverage points. 

Work Plan: 

A. Compile a listing of outputs from the Phase I task teams. Consolidate 

into seven major categories: 

Building Blocks Recommendations 

Impediments Funding 

Incentives Decision Points 

Initiatives 

B. Prioritize the responses, within each of the seven categories, based on 

frequency/commonality of responses and relative importance of each item, 

including items identified by the four teams in Phase I. 

C. Lay out prioritized list of items against acquisition cycle by phase and 

by event. 

D. Down select from initial priority list based on input from Issues sub¬ 

group. Group resultant priority listing of recommendations into 4 groups that 

correspond to the following breakout: 

Management 

Program Manager/System Manager 

R&M Functionals 

Industry 

E. Based on inputs from Phase II program group, identify any additional 

Impediments, recommendations, etc« 

Product : This task will result in the following products: 

A. Display of weapon system acquisition cycle across all phases to show 

visible relationship between total weapon system process and prioritized items 

from the seven categories identified in paragraph A above. 

B. Summary report identifying key recommendations derived from Phase I and 

Phase II effort (input from Issues and Program Groups) identified against key 

leverage and decision points in the weapon system acquisition process continuum. 
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TASK VIII 

ISSUES/RECOMMENDATIONS 

Task Objective: To do an in-depth analysis of selected issues related to Air 
Force Reliability and Maintainability (R&M) that have the potential to become 
recommendations in the Action Plan and develop a proposed recommendation/ 

implementation outline. 

Work Plan: 

A. Select team member(s) and assign them to one of the following issue/ 

recommendation topics: 

1. R&M Organization - size, location, charter, goals, interfaces. 
2. Requirements Establishment - common parameters, statements of need, 
using command capability, measurability, tracking, enforceability. 
3. Data Systems - systems in use today, requirements for future 

systems, commonality. 
4. Training/Career Development - education/training available, demand 
for training, military/civilian mix, grades, career paths. 
5. Budgets - funds curently identified for R&M, ability of current 
programs to absorb additional funding, ability to impact FY 87 POM, 
recommendations for establishment of additional funding lines. 
6. Planning - goals of an Air Force R&M planning system, long-range 
and short-range planning, command, weapon system, and technology planning. 

B. Identify factors impacting each issue, interface with other Phase II 
teams to cross-feed data that may impact the issue, thoroughly review all 

Phase I team reports for data applicable to the issue. 

C. Develop a single recommendation for each issue with sufficient backup 
data to justify the proposed position. Backup data should include data 
gathered from other teams, results of additional interviews and data collection 

efforts, and proposed implementation plans. 

Product: This task will result in the following product for each issue reviewed 

by the team: 

A. A single proposed recommendation addressing the issue under considera¬ 
tion that supports the goal of institutionalizing R&M in the Air Force. 

B. Backup data and rationale to support the proposed recommendation. 

C. A plan for the proposed recommendation that clearly outlines the steps 

necessary to implement it to include OPRs, OCRs, and suspenses. 
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TASK IX 

CONCLUS IONS/RECOMMENDATIONS 

Task Objective: To summarize the data gathered in Tasks I through VIII Into 

a set of recommendations and initiatives designed to enhance and institution¬ 

alize the commitment to R&M across the Air Force. 

Product: This final task will result in the following products: 

A. A final report documenting the team's findings and recommendations. 

B. A briefing that summarizes the team's findings and recommendations. 

C. An Air Force action plan that contains recommendations and suggested 

implementation plans for improving and institutionalizing R&M across the Air 

Force. 

k.m*. . 
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ANNEX D 

SECAF AND CSAF LETTER TO INDUSTRY 

3 DECEMBER 1984 



DKPARTMENT OF THE AIR FORCE 
HEADQUARTERS UNITED STATES AIR FORCE 

WASHINGTON. D C. 

20330-5040 

DEC 3 1984 

Mr. Jack L. Hecke 1 
Chairman of the Board 

and Chief Executive Officer 
Aerojet-General Corporation 

10300 N. Torrey Pines Road 
La Jolla, California 92037 

Dear Mr. Heckel 

In the coming years, increased operational requirements coupled with airlift, 
manpower, and fiscal constraints will challenge the Air Force as never before. 
We firmly believe improving the reliability and maintainability of our npw 
and deployed systems is key to reducing the logistics tail and manpower 

required to support our needed combat capability. 

We recently sent the attached memorandum, clearly stating our objective of 

strengthening the logistics supportability of our systems, to our major 
commands. Along with this heightened Air Force commitment, we ask that you 
increase your company's focus on reliability and maintainability, particularly 
in the area of independent research and development. We also need and expect 
you to tell us when meeting our cost, schedule, and performance requirements 

conflicts with our supportability objectives. 

Since your company is an important designer and producer of Air Force systems, 

up nppd and annreciate vour full support in this effort. 

1 Atch 
SECAF/CSAF Meno, 17 Sep 84 
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DEPARTMENT OF THE AIR FORCE 
HEADQUARTERS UNITED STATES AIR FORCE 

WASHINGTON, D C. 

SEP 17 1984 

MEMORANDUM FOR ALL MAJOR COMMANDS-SEPARATE OPERATING 
AGENCIES/CC 

SUBJECT: Reliability and Maintainability of Air Force Weapon Systems - ACTION 
MEMORANDUM 

For too long, the reliability and maintainability of our weapon systems have been 
secondary considerations in the acquisition process. It is time to change this 
practice and make reliability and maintainability primary considerations. 

Reliable weapon systems reduce life-cycle costs, require fewer spares and less 
manpower, and result in higher sortie rates. Similarly, maintainable weapons 
require fewer people and lower skill levels, and reduce maintenance times. Equally 
important, good reliability and maintainability improve the mobility of our forces— 
fewer people and less support equipment to deploy. They reduce dependence on 
airlift and prepositioning, while increasing our ability to generate sorties. 

We must emphasize reliability and maintainability throughout the acquisition 
process—from requirements definition, through concept development, design, pro¬ 
duction, and acceptance. Everyone must insure reliability and maintainability 
requirements are met through every step of the process. Reliability and maintain¬ 
ability must be coequal with cost, schedule, and performance as we bring a system 
into the Air Force inventory. 

Our efforts, however, should not be confined to new or future programs. Many 
current systems will be with us into the next century. We need to make 
modifications which provide proven increases in reliability and address specific 
problems of maintainability. 

To institutionalize the Air Force commitment, Lt Gen Bob Russ and Lt Gen Leo 
Marquez are forming a working group of logisticians, operators, and acquisition 
specialists to develop an Air Force-wide action plan with specific recommendations 
and suspenses. This will be reported to us in early December. 

In the meantime, insure your people pay the utmost attention to reliability and 
maintainability needs as they prepare requirement^ review specifications, and 
devise strategies. We need our best effort across the 

1ARLES A. GA 
Chief of Staff 

enerarpJSAF VÇ£fJE^0RR 
Secretary of the Air Force 
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EXAMPLES OF SUBTEAM DATA REPORTS 

The Action Plan Development Team collected extensive data during 
Phase I and Phase II. Five subteams responsible for reviewing liter¬ 
ature, policy and procedures, organizations, industry, and programs 
were formed. They documented their work on data sheets and recorded 
their findings in subteam reports. Examples of a data sheet and a 
subteam report are attached to show the format the team used to collect 
this basic information (Part 1 and Part 2). The data sheets and reports 
from these subteams were provided as background information to the 
Office of the Special Assistant to AF/LE and AF/RD for Reliability and 

Maintainability (AF/LE-R). 

During Phase II, to Identify and consolidate key recommendations 
for institutionalizing the Air Force commitment to Reliability and 
Maintainability (R&M), several subteams were formed to analyze these 
reports and the hundreds of raw data sheets. The Acquisition Cycle 
subteam took the data and consolidated R&M building blocks, impediments, 
initiatives, and recommendations. The team plotted this information 
across the acquisition cycle timeline to identify where R&M could be 
most effectively influenced. The Industry subteam specifically analyzed 
industrys' interface with the Air Force and how this interface must be 
addressed to improve R&M. Finally, the Issues subteam examined specific 
areas such as Air Staff organizational structure, data systems, require¬ 
ments process, planning, quality In manufacturing and design, training, 
personnel development, and budgets. Each of these Phase II subteams 
produced briefings and reports which formed the basis for P&M 2000. 
All the Phase II subteam reports were also provided to AF/I.E-R as 

background information. 
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R&M Literature Review Team Report 

The R&M literature is both plentiful and diverse. Surveys of academic research 
have counted well over 1000 contributions during the past several decades. The 
Institute for Defense Analyses R&M Study lists over 850 documents from DOD, the 
Services, and civilian sources. This report focuses on military and industrial 
readings and is a synthesis of over 130 articles, papers, and studies deemed to 
be of importance. There are many more documents available, but time, judgment, 
and scope preclude their inclusion herein. Our synthesis is organized around 
the 10 key questions on R&M to be addressed in Phase I of this effort. As a 
result, there is much mingling of ideas in the synopsis below. 

1. What is R&M? Reliability, maintainability, and availability constitute the 
overall notion of R&M. All have probabilistic root definitions, although in 
practice they are rarely measured as probability distributions. Rather, they 
are often described by at least three differing mindsets. The engineering 
mindset (perhaps most prévalant within the Air Force) tends to view R&M as a 
deterministic, measurable characteristic of design. The focus Is on measures 
of central tendency such as Mean Time Between Failure (MTBF) and Mean Time To 
Repair (MTTR), without much interest in the underlying failure probability 
distribution. In juxtaposition, the statistical mindset considers R&M as a 
stochastic characteristic measuring the uncertainty of lifetime and described 
by a failure distribution. Much of the academic literature contains this view. 
Finally, the management mindset Is not so much concerned with measuring R&M as 
it is with the consequences of R&M in the scheme of national defense. 

2. What are the essential elements of R&M? There is near consensus that R&M, 
for the Air Force, begins with expression in Statements of Need (SONs). R&M 
specifications ought to be carefully analyzed in concert with mission require¬ 
ments and clearly stated as coequal with performance requirements. Senior- 
level management is a key element in R&M, for without It R&M will tend to be 
traded away in the acquisition competition among cost, schedule, and performance. 
Personnel ought to be schooled In R&M concepts, since analytical skills are pre¬ 
requisite to rational evaluation of requirements, tradeoffs, and test results. 
R&M contract requirements should be clear, so as to provide the basis for 
contract performance evaluation. Contract Incentives (both positive and nega¬ 
tive) can often motivate proper R&M interest. Notwithstanding schedule con¬ 
straints, provisions for R&M growth are essential to allow for the identifica¬ 
tion and correction of unforeseen failures, problems, and changes. In addition 
to reliability growth, stringent reliability testing is required to confirm 
that R&M requirements are satisfied. To monitor R&M progress, there Is some 
contention that a central data tracking system is required to provide appropri¬ 

ate failure, maintenance workload, and cost data. 

3. How do we measure R&M? The number of R&M metrics is large; the IDA R&M 
Study, for example, discussed 34 different R&M parameters reflecting an array 
of choices depending on the decision setting. The 1971 Panel 34 Report (S—15) 
contains recommendations to implement a comprehensive, single-thread data 
reporting system. Many of these were incorporated into the Maintenance Data 
Collection (MDS) system. Concerns regarding the conditions for valid use of 
the formula for computing MTBF, although addressed in the Panel 34 Report, have 
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yet to be resolved. As for maintainability estimates, they are often confused 

with manpower measures. The manpower parameter, maintenance manhours per 

flying hour, is an indicator of workload and not maintainability. 

4. Who is doing R&M? Organizations and people throughout the Air Force are 

involved in R&M. Air Logistics Centers focus on fielded systems, while the 

laboratories are dealing with future applications. Program offices integrate 

evolving technologies into new system acquisitions. Headquarters staffs at all 

levels deal with R&M issues at every stage in a weapon system's life cycle. 

The people doing R&M work vary widely in background and perspective. Manning 

authorizations and the people to fill them are rarely designated with the 

requisite skill identifiers. Moreover, R&M training deficiencies was a key 

comment in the IDA R&M Study. 

5. How well are we doing R&M? The majority of literature is rather positive 

on R&M results, but this may be the result of the human tendency to advertise 

perceived successes as opposed to failures. The abundance of commentary and 

recommendation is indicative, however, of potential improvements. Among the 

R&M case studies, the F-18 is highly touted as the product of a good R&M effort. 

Initial field data indicates a maintenance manhour per flying hour (workload) 

rate on the same order of magnitude as that of the F-16. The Array's Firefinder 

radar system is held as an example of successful R&M. The F-16 radar (APG-66) 

is also very successful, demonstrating field reliability in excess of contract 

requirements. 

6. What are we expending on R&M? There is not much information in the litera¬ 

ture on the actual costs of R&M programs, except for case examples on R&M 

incentives or rewards paid on specific procurements. For example, improved 

reliability of the F-16's radar resulted in an estimated $250 million reduction 

in operations and support cost, with a 65-hour field MTBF (D-21). The F-18's 

radar demonstrated a 106-hour MTBF during MIL-STD 781B testing and has a field 

MTBF of 24 hours (D-20). R&M incentives included up to five percent of the 

full-scale development purchase order price. 

7. What keeps us from doing R&M? There are a number of documents that address 

this topic. Data problems exist that relate to the suitability and sufficiency 

of the available data, as well as its accuracy. In general, lack of appropriate 

data or disagreement as to its nature and collection methods has caused diffi¬ 

culties in tracking universally understood metrics. The absence of timely and 

sufficient management emphasis is a primary impediment to high R&M achievement. 

The drive to reduce acquisition time is often cited as a cause for tradeoffs of 

R&M for cost, schedule, and performance improvements. Most affected by this 

problem are R&M testing and validation. Life Cycle Costing (LCC) analysis 

should provide information for such tradeoff decisions, but many LCC models 

fail to include R&M factors at all. The drive to increase competition can 

impact R&M as procurement is shifted from demonstrated, reliable vendors to 

other offerors. Weapon system testing, a valuable opportunity to detect R&M 

shortcomings, often lacks necessary realism. A related problem is the misuse 

of testing standards and statistical techniques. Various facts of life such 

as rapidly changing technology and small procurement quantities also hinder 

effective R&M programs. 
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8. What helps us do R&M? Both the Air Force and industry have incentives to 

achieve high R&M. To the Air Force, R&M can translate to increased combat 

capability and lower operating and support costs. Contractors may be motivated 

by profits and penalties. Profits relate to award fees granted the contractor 

for meeting or exceeding certain R&M parameters during testing or field perform¬ 

ance. Conversely, warranties and negotiated monetary negative incentives may be 

used to ensure the Air Force experiences some minimum R&M performance. 

9. What are we trying to do in R&M? There are many initiatives referenced in 

the literature. Programs noted as initiatives include Reliability-Centered 

Maintenance (RCM), Increased Reliability of Operational Systems/Logistics 

Investment Screening Technique (IROS/LIST), Combined Environmental Reliability 

Testing (CERT), Joint Logistics Commanders' Initiatives, a single-thread data 

system, and others. Technology initiatives include computer graphic techniques, 

Very High Speed Integrated Circuits (VHSIC), composites and other materials, 

fiber optics, and inspection technologies. 

10. What should we be doing? Recommendations found in the literature were 

fairly unified. Requirements determination needs improvement to produce better 

R&M specifications. Specifications should be stated as requirements rather 

than goals, and should be integrated with the overall system support concept. 

Tradeoff decisions should be made with consideration to full cost impacts. 

Management should increase R&M emphasis to the level of that placed on cost, 

schedule, and performance. Improved education is necessary to enable people to 

analyze and understand the issues and procedures. A centralized organizational 

approach might improve this analysis process. Contracts should use incentives 

to motivate contractors to design and build in desirable R&M characteristics. 

Testing should be rigorous and realistic. Test schedules should not be sacrifi¬ 

ced to gain cost, schedule, and performance improvements without careful consid¬ 

eration. R&M emphasis is critical during the design process. Computer technology 

may significantly enhance design and manufacturing of high-R&M systems. Improved 

built-in-test and automatic test equipment are needed to achieve substantial 

reduction in maintenance workload. Better data on failure modes, maintenance 

workload, and costs are needed for R&M analysis and decisions. Research and 

development are needed to integrate newly proven technologies and develop new 

ones. 

E-13 



#1 Definition: What is R&M? 

1. There are three general terms in the literature that constitute the 

"official" definitions of R&M: Reliability, Maintainability, and Availability. 

a. Reliability is the probability that an item will satisfactorily perform 

its intended function for a specified interval under stated conditions. 

b. Maintainability is the probability of repair to a specified condition 

within a stated time if prescribed procedures and resources are used (DoD 

3235.1-H). More commonly, the word "ability" is used in lieu of "probability" 

(DoD Dir 5000.40 & NAVSEA OD 2 9 304B). 

c. Availability is the probability that an item is in an operable state at 

a random point in time when used under stated conditions (NAVSEA OD 29304B). 

Often other words are used in lieu of "probability" (AFR 800-18 & DoD 3235.1-H) 

2. Although these generic definitions each contain probabilistic notions, 

there are differing mindsets as to how to describe probability. Accordingly, 

the literature reflects three orientations as amplified below. Moreover, there 

are a variety of interpretations as to what constitutes satisfactory perfor¬ 

mance, repair measures, and operable states. As a consequence of a diverse set 

of perspectives, there are many differing measures of R&M. AFR 800-18, for 

instance, contains some 15 different measures of reliability. 

3. The engineering mindset tends to view R&M as a deterministic, measurable 

characteristic of design. The focus is on measures of central tendency, such 

as MTBF and MTTR, without much interest in the underlying probability distribu¬ 

tion. The idea is that one design may be preferred over another, and the 

preference criteria between designs ought to be single, simple metrics. By 

assuming a distributional form, simple computational formulas for MTBF and MTTR 

result. Most of the regulatory and descriptive literature has this orientation 

4. The statistical mindset, on the other hand, considers R&M as stochastic in 

nature, where an item's lifetime is uncertain and ought to be described by a 

failure distibution (or its converse, the survivor probability distribution). 

Although the appropriate probability distribution can be defined (in part or 

in whole) by measures of central tendency, knowledge of the distribution's form 

and scale is paramount. Such knowledge is attainable through life testing. 

Most of the theoretical literature focuses on this issue or employs this know¬ 

ledge. 

5. Finally, the management mindset is not so much concerned with measuring R&M 

as it is with tue consequences of R&M. The consequences of low reliability and 

adverse maintainability are generally high costs and low combat capability. 

Faced with scarce and constrained resources, management advocates "good” R&M to 

enhance sortie production and logistics sustainability. Although the metrics 

of logistics support and combat capability are quantitative, acceptable levels 

are often determined subjectively. 
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//2 R&M Building Blocks: What Are The Essential Elements of R&M? 

1. The R&M literature addresses a wide range of topics, but rarely does a 

single document cover more than a single aspect. We have consolidated and 

organized the more significant findings to provide a broad perspective of the 

various issues. The categories are requirements, management, contracting, 

design, data, and research & development. 

2. The bulk of the literature supports early consideration of R&M in the 

preconcept phase. From an Air Force perspective, this emphasis begins with 

the preparation of Statements of Need (SON), which express the requirements of 

the new system. R&M specifications ought to be carefully analyzed in concert 

with mission requirements. Integrated Logistics Support (ILS) concepts depend 

on the R&M considerations. ILS and R&M concerns are integral to Life Cyle 

Costing, which should be used in tradeoff decisions. 

3. Management is a key element in R&M. The organizational structure and 

philosophy will determine the emphasis placed on R&M. One proposal involves a 

central R&M analysis and tracking office as part of the program office to pro¬ 

vide emphasis, continuity, and analytical capability in requirements determina¬ 

tion, contracting, and testing. An overwhelming proportion of the literature 

indicates that an uncompromising policy of commitment to R&M by high-level 

management would ensure that R&M is properly considered in tradeoff decisions. 

This commitment should be communicated to all levels of the Air Force, as well 

as to contractors. Personnel ought to be schooled in R&M concepts since 

analytical skills are needed to evaluate requirements, tradeoffs, and test 

results. 

A. Contract requirements should clearly state the R&M objectives of a new 

system in integrated, quantitative terms so as to provide the basis for eval¬ 

uation of contract performance. Incentives can be an effective tool to estab¬ 

lish which contract requirements will prevail when conflicts arise among prior¬ 

ities. Scheduled provisions for R&M growth ought to be sufficient to allow for 

the identification and correction of new failure modes, unforeseen problems, 

and design changes. Stringent testing is required to confirm that R&M require¬ 

ments are satisfied; however, there is agreement in the literature that test 

methodology must be appropriate to the situation. 

5. There is also agreement In the literature that the design process provides 

the highest leverage for effective R&M integration. Substantial attention is 

given to the screening of parts, both in the original system and for spares 

support. Design review should include R&M as a primary consideration in order 

to ensure R&M achievement. 

6. Numerous problems exist with data collection and use. Data bases have pro¬ 

liferated, each with a different emphasis. Where the contractor needs inherent 

failure data, the logistician would like all failures addressed, and the test 

process requires yet another orientation. There is some contention that a 

central tracking system is required to provide appropriate failure, maintenance 

workload, and cost data. 

7. Research and development provide the basic building blocks for present and 

future R&M. Current, proven technologies must be integrated to take best 

advantage of R&M, with concurrent efforts to develop theory and new technology 
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it3 Database: How do we measure R&M? 

1. There are a large number of metrics used to assess R&M. For example, the 

IDA R&M study (D-27) documents the strengths and weaknesses of 8 readiness, 17 
reliability, 7 maintainability, and 2 manpower parameters commonly used within 
DoD to measure R&M. The choice of parameters is often a function of the 
decision setting and the ease of data collection. Data collection difficulties 
are discussed in detail In the Panel 3A report (ref. S-15) and often are resolved 
with factor proxies. As an illustration, flying hours can be adjusted with a 
"K factor" so as to more correctly estimate operating time when computing MTBF. 
Invariably, we estimate MTBF with the formula that divides operating time (or 
total time on test) by the number of failures. As suggested in DoD 3235.1-H 
and elsewhere, better estimators of MTBF may be available for items with 
increasing or decreasing failure rates. 

2. There are several data bases that provide useful reliability estimates for 
items with a constant failure rate (modeled with an exponential lifetime distri¬ 
bution). Specifically, MIL-STD 217 documents the failure rates of numerous 
electronic piece parts. The Maintenance Data Collection (MDC) system tracks 
field MTBF down to the work unit code level. RADC's Reliability Corporate 
Memory concept (ref. S-07) provides automated data retrieval capability, and 
AFSC's System Effectiveness Data System (SEDS) contains failure detail useful 
in design assessment. 

3. Maintainability estimates are often confused with manpower measures. 
According to the IDA R&M study, "...the two dominant maintainability parameters 
are the time required to perform on-equipment repair and the frequency of no¬ 
defect (or false alarms) experienced during on-equipment diagnostics.” The 
manpower parameter, maintenance manhours per flying hour, is an indicator of 
workload, not maintainability. An item can he very maintainable and yet 
very unreliable, so as to drive a high workload notwithstanding its good main¬ 
tainability. 

4. Data collection supports a variety of decision-making processes. Not only 
do design engineers need R&M data to evaluate their designs and measure reli¬ 
ability growth, but the government uses this data to confirm that contractual 
requirements have been satisfied. Also with this data, the government can 
address spares decisions, level-of-repair issues, and preventive maintenance 
questions. In addition to these decision-making examples, there is the matter 
of monitoring R&M to detect deterioration of R&M due to changes in operating 
environment, mission, management emphasis, or reporting discipline. Item 
modification may he required as a result of such deterioration, and hence R&M 
data support modification decisions. 
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#4 People: Who Ts Doing R&M? 

1. There are a great number and variety of people working on R&M-related 

subjects. We summarized those found in the readings into the categories of 

organizations and types of people. 

2. Organizations throughout the Air Force are involved. Air Logistics Centers 

deal constantly with spare parts R&M problems of fielded systems, while the 

laboratories are dealing with future, improved applications. Program offices 

integrate evolving technologies into new systems. Headquarters staffs at 

all levels deal with R&M issues at every stage in a weapon system's life cycle. 

Additionally, numerous special organizations have been established throughout 

the Air Force to focus on particular concerns, such as logistics research, 

contracting methodologies, testing, and scientific research. The academic 

community often provides statistical and management theory, as well as techno¬ 

logical research. Our sister services and the Office of the Secretary of 

Defense are involved in similar efforts. Finally, industry provides much of 

the initial research and development, design, and manufacturing methods to 

translate needs into actual weapon systems. 

3. The people that deal with R&M vary widely in background and perspective. 

They bring a variety of skills, education, and training to bear on R&M issues, 

but their skills do not always match the problems at hand. Manning authoriza¬ 

tions and the people identified to fill them are rarely designated with the 

requisite R&M skill identifiers. R&M training deficiencies was one of the 

key observations from the IDA R&M Study. 



//5 Program Data: How well are we doing R&M? 

1. The vast majority of the literature dealing with programs speaks about the 

positive aspects of their R&H management and achievement. It is human nature 

to avoid publicizing failure (perhaps for fear of bad press), and thus the 

literature may provide a biased view on this question. We do find, however, 

that there is no dearth of ideas for R&M improvement. This abundance of 

commentary and recommendation clearly indicates we could do R&M better than we 

are. From the many case studies available In the literature, we have selected 

four to Illustrate our point. 

2. The F-18 is touted as the product of a highly successful R&M program. This 

image is based on initial operating experience and is as yet unconfirmed by 

fleet data, since the F-18 was not scheduled to deploy at sea until Jan 1985. 

However, Navy 3M data for the initial training squadron at NAS Lemoore and the 

initial operational squadron at MCAS El Toro indicate consumption of approximately 

21 direct maintenance manhours per flying hour (ref. M-09c). Although direct 

comparisons may be misleading, the reported F-16 data has been, on average, 

below 20 MMH/FH (adjusted for travel and delays) since 1980. 

3. The IDA R&M study suggests that the Army's FirefInder radar system Is an 

example of successful R&M. A division complement for the Firefinder radar 

includes 2 TPQ-36 sets and 3 TPQ-36 sets. The TPQ-36 had a 100 hour MTBF con¬ 

tractual requirement with a 400 hour goal. During acceptance testing, the 100 

hour criterion was relaxed to 75 hours and now the field MTBF is 70 hours. The 

TPQ-37 orginally had no formal reliability requirement until a reliability 

Improvement program was adopted with monetary incentives for a 90 hour MTBF 

requirement and a 180 hour goal. The contractor was awarded $508K for demonstra¬ 

ting 115 hour MTBF. The initial TPQ-37 field reliability turned out to be 

approximately 50 hours. 

4. The F-16 radar (APG-66), which comprises about 50% of the F-16 avionics, is 

reported in the IDA R&M study to have field reliability of 65 hours MTBF 

(compared to 10-20 hours for other fighter radar) versus a 60 hour MTBF FSD 

requirement. Moreover, there is a 98% FMC rate for this radar, with 89% of 

F-16 flights having no radar faults (ref. D-21). Notwithstanding these accomp¬ 

lishments, in 1984 the AF began an effort to further mature R&M of the APG-66 

as well as the APG-63 on the F-15 (see Rand's WD-2341-AF). 

E-18 



#6 Costs: What are we expending on R&M? 

1. We did not find published information on the actual costs of R&M programs. 

There were costs quoted in the sense of R&M incentives or rewards paid on 

specific weapon system contracts. Examples include the F-16 radar, the T-700 

engine, the F-18 radar, and the Army's doppler navigation and Firefinder radars. 

2. The IDA R&M study (D-21) suggests that the improved reliability of the 

F-16's APG-66 radar results in a $250M reduction in operations and support cost 

(going from 20 hour MTBF to 65 hour MTBF). While there was an award fee for 

early completion of FSD reliability qualification testing (RQT) and production 

RQT, these awards were not achieved. There was a formal RIW provision with a 

firm fixed price contract (with cost sharing). The RIW contract price ranges 

from 2% to 6% per year of LRU costs. 

3. The Army's T-700 Black Hawk helicopter engine, first introduced in 1979, 

has accumulated over 300,000 flight hours and has a reputation for R&M. There 

were no monetary incentives in the T—700 contract for meeting R&M contractual 

requirements. The development contract was a cost plus incentive fee type with 

a special incentive for a guaranteed fuel consumption target and a penalty for 

late preliminary flight rating testing. There was a warranty incentive agree¬ 

ment for the initial three years of the production contract, which hastened 

reliability growth. 

4. The F-18's APG-65 radar demonstrated a 106 hour MTBF during MIL-STD 781B 

testing and from Sep 82 thru Feb 83 had a 24 hour MTBF for the fleet (ref. D-20). 

R&M incentives included up to 5% of FSD purchase order price for MIL-STD 781B 

laboratory demonstration of MTBF guarantee and flight demo of MFHBF, MMH/FH, and 

MFHBMA. 

5. The Army's doppler navigation radar program included a four-year RIW (renew¬ 

able) and a 1000 hour MTBF requirement. Field MTBF (warranty data) is 1162.1 

hours. The contract was a design—to—unit—production—cost without monetary R&M 

incentives. Similarly, the Firefinder radar was a fixed price production 

contract plus dollar R&M incentives. The contractor earned $508K in incentives 

on the TPQ-37. 
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111 Impediments: What Keeps Us From Doing R&M? 

1. There were a number of documents that addressed individual or collective 

impediments to successful R&M achievement. These ideas have been aggregated 

into the general areas of data, management, acquisition policy, tradeoffs, 

testing and standards, and facts of life. 

2. Data problems relate to the suitability and sufficiency of the available 

data, as well as its accuracy. In general, lack of appropriate data or dis¬ 

agreement as to its nature and collection methods has caused difficulties in 

tracking universally understood metrics through specifications, test results, 

and field experience. 

3. One of the most common concerns of the literature is the absence of timely 

and sufficient management emphasis on R&M. Additionally, several documents, 

including the IDA R&M Study, have pointed out the lack of adequate education 

and training of people involved in key decisions and analysis regarding R&M 

aspects of a program. 

A. Acquisition policies were blamed by some documents for impeding achievement 

of high R&M. One cited cause was the drive to reduce acquisition time. One 

article [A-17] pointed out a fourfold difference between military and civilian 

airline acquisition time for a new aircraft. Attempts to reduce acquisition time 

cause adverse impacts on R&M testing and validation. Another problem refer¬ 

enced in the literature is the increased emphasis on competition, which could 

cause the Air Force to seek new and untried sources of components, notwith¬ 

standing the availability of demonstrated component reliability from an existing 

contractor. 

5. Tradeoffs result from pressures to meet cost, schedule, and performance 

objectives. A large portion of the literature indicates that these decisions 

are made to the detriment of R&M, by reducing either test times or R&M funds. 

Life Cycle Costs (LCC), greatly affected by R&M, are not always used in tradeoff 

analyses and decisions. In fact, some LCC models do not consider R&M factors 

at all, despite R&M influences on support costs. 

6. Weapon system testing provides a valuable opportunity to obtain R&M data as 

well as identify problem areas. Lack of realistic testing in an operational 

environment is often cited as a cause for failure to correct R&M deficiencies 

before fielding a system. Maintainability tests in particular have been singled 

out as misleading due to an artificial environment. The misunderstanding or 

misuse of standards is also of concern. The suitability of a particular stan¬ 

dard is an issue that relates to understanding of its underlying assumptions. 

In some cases, an unscrupulous or unknowing contractor could significantly bias 

test results by misapplication of existing standards (ref. T-12). Additional 

statistical techniques are needed to address questions of the suitability of 

current standards. 

7. Various facts of life may preclude effective R&M programs. One such influ¬ 

ence is fast-changing technology. New applications require time to mature, but 

the pace of technological advance may not allow sufficient time for a compre¬ 

hensive analysis. Design engineers may be working with little ability to pre¬ 

dict the R&M of recently developed technologies. Another fact of life is the 

size of military procurements relative to the scope of research and development 

effort. Small procurements lead to high unit costs, creating additional emphasis 

on reducing program costs, often impacting R&M. 
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//8 Incentives: What helps us do R&M? 

1. Both the Air Force and industry may have incentives to achieve high R&M. 
The Air Force is motivated by readiness and budgetary issues, while contractors 
are generally motivated by profit. 

2. The Air Force's incentive to achieve good R&M stems from two main benefits. 
First, improvements in R&M lead to Improved mission reliability and system 
availability. These factors relate directly to combat effectiveness. Second, 
R&M has a great Influence on the cost of spares, other support infrastructure, 
and manpower requirements - major areas of high-level concern. 

3. Various documents provided examples of ways in which a contractor may be 
motivated, primarily through the contract. Profit may be used as an Incentive 
by including awards based on projected system Life Cycle Costs or demonstrated 
R&M parameters. Conversely, a contract may include provisions for penalties to 
the contractor for not meeting objectives. One form of penalty Is a warranty 
in which the contractor bears the expense for corrective actions and additional 
spares requirements. Another form is a direct monetary penalty as determined 
during contract negotiations. 
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#9 Initiatives: What Are We Trying to Do In R&M? 

1. Numerous initiatives, in the categories of programs and technologies, were 

noted in the literature. 

2. Reliability-Centered Maintenance (RCM) - an application of preventive 

maintenance techniques to determine scheduled maintenance timetables (fly to 

failure) (H-02). 

3. Increased Reliability of Operational Systems/Logistics Investment Screening 

Technique (IROS/LIST) - an AFLC program to identify candidates for reliability 

improvement investments (T-06). 

4. Combined Environmental Reliability Testing (CERT) - testing of components 

in representative environmental conditions (M-05c). 

5. Joint Logistics Commanders’ Initiatives - one particular initiative involves 

the development of test methodologies appropriate for mechanical systems 

(M-04c). 

6. Single-Thread Data System - a recommendation of the Panel 34 Report to 

implement a single-source data system for development, test, and operational 

monitoring activities (S-15). 

7. F-16 Retest Okay Analysis and Corrective Action Team - an ad hoc group to 

analyze F-16 electronic component repair issues. 

8. Tiger Teams - a series of ad hoc groups looking at various R&M-related 

issues. 

9. Computer Graphic Techniques - use of computer-generated graphics to visually 

inspect relationships among data (T-02, T-10). 

10. Very High Speed Integrated Circuits (VHSIC) - a new generation of elec¬ 

tronic circuitry (IDA D-42). 

11. Composites and Other Materials - newly developed materials of improved 

strength, weight, or other desired characteristics. 

12. Fiber Optics - transmission of data through optical light-carrying mate¬ 

rials (IDA D-33). 

13. Inspection Techniques - nondestructive inspection technologies for condi¬ 

tion monitoring (IDA D-37). 

(Note: Numerous emerging technologies are discussed in portions of the IDA R&M 

Study.) 
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#10 Recommenaations: What Should We Be Doing? 

1. We have extracted a large number of recommendations from the literature for 

potential improvement of RAM. Many of them are repeated several times. We 

again consolidated them into categories, and they are summarized here. 

2. R&M requirements determination needs improvement. Statements of need 

should be developed with better reliability, maintainability, and availability 

specifications. These specifications should be stated as requirements rather 

than goals and should take the system view. That is, R&M relates to the weapon 

system and support structure in some way, which should be analyzed to determine 

the best achievable mix of requirements consistent with operational needs. 

Support needs should be devoted to obtain full consideration of the cost impacts 

of tradeoff decisions. 

3. Management should increase R&M emphasis. R&M should be made equal to cost, 

schedule, and performance criteria. Improved training and education is needed 

for personnel dealing with R&M concepts to ensure correct analysis is available 

in decision making. Better technical orders are required to assist maintenance 

personnel in maintaining systems and test equipment of growing complexity. 

Enhanced R&M analysis abilities might be achieved through the establishment of 

an R&M-oriented organization to serve as a centralized R&M policy and analysis 
office. 

4. The use of rewards and incentives in contracts may encourage contractors to 

strive for R&M if these incentives are significant in relation to other contract 

demands and incentives. Testing is a significant area that offers the oppor¬ 

tunity for identifying R&M problems early enough to take cost-effective correc¬ 

tive action. Well-designed and realistic demonstration tests should be accom¬ 

plished to validate R&M parameters. Environmental stress screening and parts 

burn-in are valuable techniques that need to be applied to spare parts as well 

as original system components. R&M should be integrated into the contractual 

terms to require specific achievements (not goals) and provide for demonstra¬ 

tion testing at specified points in the development process. Sufficient time 

should be scheduled for adequate testing. 

5. R&M should receive early and continued emphasis in the design process. 

Computer-aided design and manufacturing techniques should be applied and pro¬ 

grammed to ensure reasonable consideration of R&M characteristics of the design. 

Poor diagnostics are frequently referenced as the source of maintenance work¬ 

load. Estimates on the F-15 and F-16 cannot-duplicate and bench-check okay 

occurrences indicated that 25 to 50 percent of this workload could be sub¬ 

stantially reduced by more accurate built-in test and diagnostic equipment. 

6. Better data on failure modes, maintenance workload, and costs are needed 

for R&M analysis and decision making as well contract performance validation. 

The Panel 34 report emphasized the need for gle-thread data collection to 

ensure that all users of R&M data are using v ,^d information from a common 

base. 

7. Finally, research and development is required on a continuing basis to 

integrate proven technologies into new weapon systems, while exploring new 

theory and technologies. 
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KtM 2000 - HAJOB ACTIOBS BT OIGAHIZATIOH 

: 

I 
Direction 11 ! Organization 

and Training 

III 
Planning 

IV 
Accountability 
and Feedback 

V 
Zommuolcmtion 
& Motivation 

VI 
Industry 

Coaaltaent 

Using 
Coamands 

IracB 4 Report 
Bpn Sys R4M to 
lapect on Ops 
Spt Coals 

Revise Policy 
4 Procedures 
to Reflect R4M 

Review R4M Org 
Capability 
to Support 
R4M 2000 

Write Conaand 
Level RAM Plan 

Ensure RAM 
Institution¬ 
alized Across 
Coaaand 

Publish RfcM 
Suecas s 
Stories/ 
Lessons 
Learned 

Improve State¬ 
ments of 1AM 
keqs/Parame tars 
Ln Acc ûoeument 

Upgrsda Consid¬ 
eration of 1AM- 
in Source Sal 

Upgrade Ed/Tng 
of R&M Staff 

AFSC/ 
AFLC 

Track & Report 
Wpn Sys R&M to 
Impact on Ops 
Spt Goals 

Revise Policy 
& Procedures 
to Reflect R4M 
Commitment 

Review R4M Org 
Capability 
to Support 
RAM 2000 

Write Conaand 
Level RAM Plan 

Maintain RAM 
Plans for Each 
Systea 

Write RAM 
Technology 
Plan 

Write Wpn Sys 
Modification 
Plan (AFLC) 

Ensure RAM 
Institution¬ 
alized Acroas 
Coaaand 

Identify and 
Crossfeed 
Generic RAM 
Meeds/ 
Opportunities 

Conduct RAM 
Prograa 
Reviews 

Identify Model 
RAM Prograa* 

Puollsh RAM 
Success 
Stories/ 
Lessons 
Learned 

Develop RAM 
Motivational 
Tools 

Publish RAM 
Guidebooks 

Upgrade RAM 
Workshop 

Intensify RAM 
Assessment in 
Design Review* 

Institutionalize 
RAM in Contractor 
Facilities 

Upgrade Consid¬ 
eration of RAM 
in Source Sel 

Upgrade RAM Acq 
Planning A Pro¬ 
graa Direction 

Improve State- 
aent of RAM 
Reqe/Paraaeters 
in Acq Docuaents 

Upgrade Ed/Tng 
of I4M Staff 

Establish RAM 
Career Dev 
Programs 

Develop RAM 
Orientation 4 
Tng Courses 

AF/R4M Manage AF R4M 
Ops Spt Goals 
Prograa 

Establish R4M 
Mgt Indicators 

Develop 
laproved R4M 
Paraaeters 

Revise Policy 
4 Procedures 
to Reflect R4M 
Coaaltaent 

Establish Air 
Staff Organi¬ 
zational focus 
for E4M 

Identify/Track 
RAM Budgets 

Review/Assess 
RAM Plans 

Lead RAM 2000 
lapleaentatlon 

Support ASB/ 
AFC Reviews 

Conduct Inde¬ 
pendent RAM 
Assessaents 

Review SOM/Acq 
Docuaents for 
RAM Factors 

Perfora RAM 
Staff Assist 

Dev RAM Data 
Systaa 

Conduct 
Industry/AF 
RAM .Syaposlun 

Manage AF 
RAM Awards 
Prograa 

Develop and 
Implement 
Media Plan for 
RAM 

Upgrade Consid¬ 
eration of RAM 
in Source Sel 

Upgrade RAM Acq 
Planning A Pro¬ 
graa Direction 

Improve State- 
aent of RAM 
Req/Paraaeter* 
In Acq Docuaents 

Other* Revise AF 
Doctrine to 
Address R4M 

(AF/XO/LE) 

Review RAM Org 
Capability 
to Support 
RAM 2000 

Writ* SOA- 
Leval RAM Flan 

(AFOTEC) 

Increase RAM 
Surveillance 

(AF/1C) 

l 

Enhance Policy 
for Uae of RAM 
Incentives/ 
Warranties 

(AF/RD) 

Upgrade RAM Acq 
Planning A Pro¬ 
graa Direction 

(AF/RD) 

(AFOTEC) 

Establish Air 
Staff Organi¬ 
zation for RAM 
(AF/LE/RD/IO) 

G-35 

jila 



o 
o 
o 
CM 

o 
LU 

ÛL 
55 
w 
< 
o 
z 
D 

< 
CO 
D 

E 

o 

Û 
LU 

W) 
w 
< 
-J 
u 
z 
D 

G-36 

- ^ V 1 

-1% -% h“. «i*’,. «iC*-"‘“h ’•r 

lk—A mmàiÊtm .: i-.■vl.j-:...?-..;...;....:. 



ppatfp 

í 

A 

O 

o 
o 
CN 

S 
08 
oc 

I 

< H 
J D □ mI UJ T“ 

y= ^ co _ Û 
» 2 uj 

O 

H « 
y « 
< 

s 
08 

< 
ü) 

D 

< 
Û. Z 
z 

Q. 
UJ 
00 

Z 00 GQ 
3 UJ UJ 

♦ ♦ ♦ 

* • 

I 

I I 

< 
oo 
UJ 
> 

co 
f/) 

o g= 
3 fi- 

OO 

OC 00 

o 
o 

O. 
o 

00 
o 

o- 5 
UJ X o 0 
z UJ 
= oc 

00 
>• 
co 
< 

o UJ 

co 
< 

< — CJ ° Ä 
— 0C 2 
3— CLp 

o < 
< 
oc 
O 9 ^ z CO 

^ s g 
V3 h- 

_ ^ w < 

SoS2 oSSwSow” 

00 ac 
oc 

o co s 52 ppo^S 

o 

< —I 
ca¬ co 

co 
$ 

^ “ CO 
—J ra» lu 

s 

<C 00 o o u. o 

$ 
< 

<oooauju-c3X 

5 2a 9 C 3 UJ 
= < oc 

oc 2 
3 CO 
O UJ 
co a 

oc S 
5 5 5W 

o 

< 00 o o 

G-37 

V’VVVV V V V v.v ■'-•„v r\* ' • ; 
.-i?..-^L.^a...-!r.^;:c. ?..-.1... 

,1. -i 
% V M-- 

' "VvlV 

U
N

C
L
A

S
S

IF
IE

D
 





U
N

C
L

A
S

S
IF

IE
D

 

B
R

IE
F

IN
G
 S

C
H

E
D

U
L

E
 

LDiniDlDlDlDLOli) 
cooooooocooococo 
0)00)0)00)0)0) 

UJ 
I 
ã 

>■ >“ 
CC DC 
< < 
^ D 

< < 

>■ 
DC 
< 
D 
z 
< “) 

> 
DC 
< 
D 

>- 
DC 
< 
D 

>- 
DC 
< 
D 

> 
DC 
< 
D 

< < 
“5 

< -) 

>■ 
CC 
< 
D 
Z 
< 

2 * ^ 
= V) adr~~ *- 
v=oc\ 

? 2 
- 2 s 

/ c° 

r^OOO^LDOOCMO 
t— T— r— CN CM 

O 
X 

o 
o 

o 
X 
LU O 

a o 
cc 2 
< ^ 
o ° 
Dû o 

o 
o 

< 
Q 

o Ü 
o 

o 
DC 
o 

< < 
Ç to £ 01 
LL U. = 
< < < 

o 
o 

E 
< 

LL 
< 
C/J 

LL 
< 
o 

G-39 

■ m * " 4 - " « " 

-.1,-..,.,., J 

:¾¾ » -r W .,1 

;;:S 
.,--.1-,--5 

J!1 .l^c,....«ii....,...... .-:,---.^.i-»*.-...-Î...--I.. ■Mi 

U
N

C
L
A

S
S

IF
IE

D
 



P
R

O
G

R
A

M
 R

E
V

IE
W

 

■V. 

-J 

G-40 

f 

‘.-- ..^ 

I ** *‘1.' ''(, ^ W "N» ' “'b” *'■, ‘ ^ 1* * 

U
N

C
L

A
S

S
IF

IE
D

 



U
N

C
L
A

S
S

IF
IE

D
 

P
R

O
G

R
A

M
S
 V

IS
IT

E
D

 
. V V ' J 

1 i ’ 

... ..'.... 

U
N

C
L
A

S
S

IF
IE

D
 



l) 
O

B
JE

C
T

IV
E
 I

—
A

C
T

IO
N
 B

: 
T

R
A

C
K
 A

N
D

 

ï 
« 

. .:.. i.. :-1..-1. :.-t....: -.:  ...~ . .'■i...=  
. -. •. ■% 
—:... Ê.<■>■... ÜÉÜÉi 

U
N

C
L
A

S
S

IF
IE

D
 



Q 
tu 

S 
o8 
OC 

W W 

si O 

Í < 
(Ã y 
UJ o 

öS 
Z H 

CO 
CO — 

5 H 
U 

^ < 

LU 

LU 

iS 

ui Z 

H 
O 
ui 
n 
n 
o 

LU CO 
S* 
LU 
> 
O 
CC 
CL 

UJ 
Û 
< 
UJ _l 
U. 
< 

o3 ^ 
ce CO 

ëâ 
“h 

l2 

<co 
û. 
CO 
û 

CO 
Z 
O 

<5 

> c 
O 
P 
< 
ce 

LU 
co 
O 
CL 
ce 

< 
O 
ce 
O 
Q 

OZZ 
I- O < 

oc 
^U1 

i Cl 
oo 

> 
ü 
O 
-J 
O 
D 
O 
X 
H- 
LU 

< 
h- 
< 
Û 

00 
ce 
ü 
z 
> 
< -j 
CL 
CO 
D 

CO 
Û 
O 
X 
H 
LU 

s 

UJ 
ce 
X 
D 
O 
LU 
N 
> 

> 
< 
ce 
h- 
X 
O 
CL 

LU 
K 
CO 
> 
CO 

il 
CO LU 

^ § O 
\— 
< 
O 
D 

CO 

LU 
h* 
CO CO 
> UJ 

“ % 

ce 
O 
“D 
< 
S 

O 
CL 
< 

LU 
ü 
ü 
D 

ë « 
S fí 

UJ ^ 
O _ 
Z ^ 

< I 
^ ce 
cl cd 
O _ 
—J S 
^ °a 
m ^ 
D I 

UJ CO 

> 2 
ü 
Z 
O 
s 
< 

O 
H 
ce 
LU 
co 

CO 
Z 
O 
co 

< 
Cl 

Ü 
O 
O 

co 
co £ 
H O 
Z H 
LU < 
ï> O 
I— Q 
CO ^ 
û i “ 

> L- 
z 
D 
Z 
< 
CO 
I- 

> 
CD 
O 
-J 
O 
Z 
X 
O 
UJ 
I- 

00 
ce 
ce 
O 
UL 

Q 
00 

ce 

UJ 
co 
UJ 
CC 
CL 

UJ < 

UJ 
ce 
D 
O 
LU 
ce 
H 
LU 
CD 0 
Si 

uj 
N 
> 
-ï 
< 

.'CC 

y ce 
Zj < 
O 3 
OÖ 

G-43 



,- 

■ 

t* 

4 
I.' 

: 
: 

G-44 

i,.—*—~v. \ 

U
N

C
L
A

S
S

IF
IE

D
 



•
 I

N
C

O
R

P
O

R
A

T
E
 D

O
C

T
R

IN
E
 S

T
A

T
E

M
E

N
T
 I

N
 N

E
X

T
 

R
E

V
IS

IO
N
 O

F
 A

F
M
 
1

-1
 



1 *. —— 

, 

% ► r. " < - 

.»L..-.,-!?..^1,.-,.^1 ..-S.-<a...111-¾^...^^. 

‘ - ^ u ' ^ - ^ m 

*“ "w"* * ^ "v*"“ "i,11* *" *“ n H," ~ m"' " «** *1»'” "m"* ' » * “ ** *„' *w* * ■• '^»I " ^ 

."■-s'-üi^JiI.Üii-Xai.'^.'l ■* ^----.-^-■.■.•r--'..':.  -t.^.-e....:.-a.,..j 



< 
Z 
o 
H 

<s 

2< 
HO 
o ce 
< O (O 

O I U.D 
Si — U. O 

l“Î2 
(0 

O - 
lu < 

oS2 

< 
H 
(0 
LU 

V 
“ ît S A û. z 

[ Issr’i 11 \3ac\/ D2 iW--—" 

< 
O 
Z 
I 
O 
LU LL 
^ O 
G 
Z 
< 

g 
H 

üJ 
0) 

OC 
D 

> < Gn 
^ — 
^1° O 2 o 
> 2 o 
G H“ 
<?2 
wE <« 
3 JJJ OC 

0-2 
LL OC o3 
ni O ce 
G U- û 
5 J" LU 

Ssi û- a- ? 

h- to £ 

0Ö 
oc 
oc 
o 
LL 

S ta 22 o œ 
æ t s 
< o \L 

to 
LU 

Z 
g 
H 
< 
h* 

> 
O 
O 
-J 
o 
û 
o 
X 
H 
LU 

S 

< < 
a s 
û. Z 
to LU 

X ü 
g 
-j 
CÛ 
< 
H 
to 
LU 

g 
to 
to 
< 

o 
Z 
g 
h 
o 
< 
ÍM 

X LU 
d S OQ LU 

O 
Z 
Z 

to 0. 
s 

h" 
ce 
O 
CL 
CL 
D 
to 
-J 
< 
g 
z 
X 
O 
LU 
I- 
o 

CO s 
LU ° 
CC ° 

CM 
12! g— 

i i 58 S 

< mJ 
CL 

o $ 
< û 

Îj < 
< CÛ 
o to 
o < 

G-47 



m 

w Z 

>2 
LU h- 
tC < 
.. N 

G 
LU 
E 
(A (A 
< 
-I 
O 

O O 

O o 
*fs 1 o3 
— fie 
111 

r o 

wS 

o 
a. 
oc 
D 
ÛL 

ï I 

5 

_l ce 
LU m 

ï>o 

^ o í¡2 
LU LU Ll 
> LU 2 
< u. m 
T m ^ 

o ÿ 
I- ÛÇ 

< O 2 
2 t- ce 
S<D 
O t Z 
o g < 
H Œ h- 
<02 

5<2 2 _ 

£ O LU 
^ r: I 
LU I- 
cc < r 
=> iü fc 
zio 
“'«to 
O JC D O 
F- O CO <N 

> 
ü 
o 
-J 
o 
Û 
o 
X 
h- 
LU 

s 

LU 
X 
D 
h* 
O 
D 
X 
h- 
CO 
-J 
< 
Z 
O 
h- 
< 
N 

il O ce 
ce 
o 
LU 
N 
>- 

ce 
o 
LU 

CO 
LU 
J«»» 

H 
(A < 

O ^ 
So 
3 a 

o 
LU 
û 
LU 
LU 
Z 

(0 
LU 
O 
Z 
< 
X 
o 
mj 
< 
Z 
o 
H 
< 
N 
Z 
< 
CD 
X 
O 
LU 

< 

G-48 

B
R

IE
F 

A
F

/R
&

M
 

-O
R

G
A

N
IZ

A
T

IO
N

A
L
 S

T
R

U
C

T
U

R
E

 

-A
P

P
R

O
A

C
H
 T

O
 I

M
P

L
E

M
E

N
T
 R

&
M
 2

0
0
0

 



G-49 



1 

Kl 

i 

U
N

C
L

A
SS

IF
IE

D
 



LL 

w CO 
< 
_1 
O 
Z 
D 

S 
o3 
ce 
LU 
ce 
< w 
CL LU 
LU (A 
ce ce 
Q. 3 
"" O 

LU 2 

¡1 
ï- r 

I 
LU 

LU CC 

H 
O 
LU LU 

C/) 
O 
û. 
CC 
D 
û. 

Z O 

W CC 
LU LU 
> X ^ 
H t 
3 O CC 

O Û LU 
LU 
X 
LU 'LU 

LL (O ~ 
O Z 
: <_ 
co o co ^ oc 
lu J- o z S2 
D O y 
O J < 

LL 

O 
(0 
Z 
O 
O 

CO Z 
CL' “ 
LU O 

ig 
Z ^ LU 
03 LU Z 
rc yjz 
LU S O 
CO ûl CO 
3 CO CE 
^ LU MM 

CO û. 

O § u- 
I- û- < 

> 
ü 
O 
-ï 
O 
Û 
O 
X 
h" 
LU 

s 

Z 
g 
K 
< 
> 
h- 
O CO 

^ O 

D Z 
Z 111 
< û 
Z 2 
O < 
K û 
<hí 
Hc3 
LU LU 

CC LU 
0W 

S ^ 

i£ 
n W OL (J 

3s 
LU LL 
> — 
LU CC 
û ÛQ 

CC 
O 
LL 

CO 

s 
< 
CC 
U 
O 
CC 
û. 
O 
Z 
Z 
< 
CC 
K 

CL 
O 
-J 
LU 
> 
LU 
û 

CO 
CC 
LU 
(D 
< 
Z 
< 
s 

< 
CC 
O 
O 
CC 
Û. 

i 

G-51 

-S
Y

S
T

E
M

 P
R

O
G

R
A

M
 M

A
N

A
G

E
R

S
 

-E
N

G
JN

E
E

R
S

 

—
 R

&
M
 S

T
A

F
F

S
 



El 

U
N

C
L
A

S
S

IF
IE

D
 



LU 
Q O 

OC 
O 

CL 

^ CL 

o 
LU 

o 08 
ce 

</) 
¢/) 
< 
o 

H 

U 
< 

I 

S 
ui 

LU 

<0 
> 

(0 

K O 

«tf LU < 

OQ 5 
O 

C/5 
OC 
LU 

LU 
> 
< 

C/5 
h- 

C/5 § 

LU 

Z 
o 
O. 
< 
LU 

§ 

LU 

< 
OC 
< 
OL 

C/5 ü 
LU U- nr 

w P OC CL 

2i-?s 
UJ S g- - 

>•-»2 
W ü ■ 

X 
o 
< 

K 
O 

O 
H 

o0 
OC 

K 
O 

iz|2 
< < H ÍP LU 
m i Q- _j 

§3Îœ|ü 

-ï s S! q o 

< 
-J 
CL 

S 
LU 

>î C/5 ^ 

H 
Z 
LU 
OC 
X 
D 
O 

oc 
o 

C/5 
H 
C/5 
< 
O 
LU 
OC 
O 

C/5 LL 

LU 
> 
C/5 

<s°< 
, ^ LL O 

LU 

UC/5 
==5 LU 
OC O 

LU O O ¡il 
5 J? 
LU ^ S3 /n 
cc uj 5 c? 
^ > O Z 
3 > CL ^ 
O LL CL ^ 

C/5 

O 
O 

C/5 
LU 
OC 
D 
H « 
LU 

C/5 
> 
I- 

C/5 
Z 
< 

00 

Hw<cc:] 

T - o 5/3 Z 
¡Z C/5 lI LU q 

H Z D DL 
ÿ ^ Sê > < 
D LU << 2 > 
W Œ nr f > 
Z û. m ^ Qc 

2oOttZ> 
gïio£<o 
oc • 
D 
CL 

SW 

Oh 
o < 

CDclK 
Oo2 
2 -J LU 
O LU K 
Q > C/5 
o LU > 
X û w 

w lí- rr / ^ 
lu o ^ 
OC C/5 < 
«r 2 _i 
1241- 00 . ^ LU 

K=Qd 

O 
Z 

D •“ < 

= ÎS S Q 
™ C/5 CD Z 

O 
LU 

S 
LU 
K 
C/5 
> 
C/5 

2 > 

Ë: F < ü 
O t Œ I 
m Z LU LU 
Q. O CL U- 
C/5 O O Ij 

^ LU S ^ ^ ^ 

IdgSts! 

OC 

2 

£k 5 £ 
°2 < g 

<= ri a 

C/5 

O 
CL 
< 
LU 

z 5 

^ b LU 2 
S LL OC = 

o 
w 
LU 

§ 
LU 

I II III 

> 
LU 

LU 

r. 

o 
LU 

W) 
V) 
< 
U 

^. 'Cl 

G-53 

■AfeMhaÉ! ..a-^:. Éiliil átaitahiÉiiiaiiãMÍÉMÉâíMÀ 



U
N

C
L
A

S
S

IF
IE

D
 

S 
o» 

71 

û 
LU 
I- 
< 
-J 
LU 
OC 

I 

LU 

< 
h- 

o3 < 
“w 
\Z û 
Z LU 
< LU 

y OC CO 
si jüïï 

Z 
D 

CO 
D 

LU 
CO 
O 
CL 
OC 

h" 
Z 
LU 
S 
H 
CO 
LU 
> 
Z 

LU 
OC 
D 
CO 
Z 
LU 

LU 

Éfc 
H O 
LU CL 
LU Q. 

CO 
LU 

5 
O 
-J 
O 
Z 
X 
ü 
LU 

LU 
O 
< 
I- z 
< 
> 
Û 

K h- < 

CO 

5 
O 
X 
CO 
H 
< 

CO 
D 

CO LU 
Z 
O 

< 
O 

H i 

II 
û 
Z 
< 
CO 

>- 
ü 
O 
-i 
O 
Z 
X 
O 
LU 
h* 

< 
D 
Z 
Z 

> < 

S 

§2 
O LU 
û > 

Së 
£ • 

CO 
D 
OC 
X 
I- 
> 
ü 
O 

X 
O 
LU 

LU 
Z 
oc 
LU 
CO 
D 
H 
< 
O 
LU 
H- 
LU 
(D 
OC 
< 
h- 
CO 
K 
OC 
O 
LL 
U. 
LU 

> 
ü 
O 

û 
LU 
O 
-J 
LU 

D 
Z 
< 

CO w 
< Z 111 
oc O 
< t- 

il 
OC I- 

co 
Z 
< 
oc 
I- 
>■ 
CD 
O 

>- O 
LU LU 
^ I- 

I- z 
LU 
S 
F- 
CO 
LU 
> 
— Z LU 
n X H 
§ ow 
22 lu > E i- co 

co 

< 
Z 
O 
H 
< 
X 
LU 
Û. 
O 

O 
K 
Z 
g 
i- 
D 
E 
oc 
t « 
Z _i 
o< 
oo 
_j CD 
<K 
h- ce 
Z O 
LU CL 
h- CL 
O D 
CL CO 

I 

CO 
L_ Û 
£ LU 
M. LU 

X 
LU LU 
oc C/) 

CO _ 
Z û 

Z ^ 
< D 
-J LU 
X H 
. LU 
>" CD 
CD ce 
O < 

O *“ 
^ CO 

O 
LU LU 

> > 

O 
Ui 

(/> 
w 
< -J 
ü 
Z 
D 

G-54 

.»...■.:. ■ttAäd 



I 

L" 

i. 

i 

U
N

C
L
A

S
S

IF
IE

D
 



> 
IL 

z « gt 
- o 

■■ O 

“D 

ü 
LU 

(/) 
(/) 
< 

2s 5g 
1* 
1 ü 

= < 
S“ 
K 
O 
UJ 

'0 ! ► 
S ^ ¿2 

S M oB”™! §5 
52 

LU 
(/) 
O 
Q. 
CE 
D 
ü. 

Sco 
o3 K 
CE Z 

LU 

H H 
I- W 
Z W 
LU > 

Ë Q 

O (/) 
OK 
u. ni 

^ Û 

< Cû 

ÉS 

ÿ D 
QC in 
3 I- 
</) O 
Z LU 
LU -J 
_ LL 
O Ui 
h- CE 

> 
ü 
O 
-I 
O 
û 
O 
X 
H 
LU 

< 
LU 
CE 
< 
s 
o3 
CE 
-I 
< 
û. 

O 
Z 
CE 
û. 

Z 

ü 
Z 

û 
Z 
D 
LL 

LU 

> 
LU 
X 

O 
D 
D 
O 
X 
CL 

< 
h- 

LU 

S 
CL 
O 

X 
ü 
X 

^ LU 
W > 
LU UJ 
X û 

C/) 
Z 
O 

I- 
< 
O 
LL 

û 
O 
s 

I 

C/D 
CO 
LU 
ü 
O 
X 
X 

s 
O 
X 

H 
Z 
LU 
X 
X 
D 
O 
LU 
CO 
D 

LU 
X 
h- 

co 
K 
X 
O 
X 
X 
X 

s 
o0 
X 

Û 
Z 
LU 
X 
LU 
û 

û 
Z 
< 
g 
LU 

> X 
X X 
X O 

d H 
C. LU 
Dü 
Z Q 

< m 

o 
Ui 

(0 
(/) 
< 
_J 
O 
Z 
D 

G-56 



li i î.>\i Ï 
s t ï í g ? î 
; z * = I ' I 
o 

> 
LL 

(0 
Zc/) 
LU > 
L- > 

LU 

Q 
m 

w 
w 
< 
O 
Z 
D 

” > 
- LU 
<CC 

u - UJ 
H H 

O (0 
< >■ 

I » 
> Z 
- O 
Wû. 

>< 
HW 

o$ 
LU 

/ Ï S <’ 

i\ ■ —V 

ïî 
*~i si 

0¾ 00 
CC OC 

w 
K 
< 
£ 
OC 
O 

I 
h* 

U. LU 
O û 

g > 
S o 
>£ 
111 

< 
< 

il) 
O 

CL 
O 

O 

LU 
= CD 

oc O 
LU ^ 9b 
> Û X 
— z (0 
< ^ 
^ LU 

oc 
LU 

CÕ 

oc 
O 

ÿ CO Q 
£2< “ ^ III Œ < ïï 
û- oc -1 

g 
LU 

> 

LU 

E 
OÛ 

CO 
s 
< 
oc 
CD 
O 
oc 
CL 

CÛ 
CO 
< 
O 
H 

CO 
K- 

û 
LU 
oc 

oc 
O 

U- U» 

¡¡>0 4: 
o o < 
o “ o 

CL i_ 
LU 

S 
o3 
OC 

Ö 
LU 
OC 

LU 
S 
CO 
CO 
LU 
CO <0 
CO LU 
< > 

U- w <t 
CO 

LU 
CO 
o 
CL 
OC 
D 
Û. 

°s 

o|2 
H S > 

> 
CD 
o 

X 
CO 

LU 

LU 
o 
û 
o 
X 
h* 
LU 
S 

OÛ 
< 
h* 
CO 
LU 

± U- 
û < 

O <0 
O LL 
o < 

s 
o3 
X 

S 
o3 
X 

H 
< 
H 

LU 

> 
LU 
K 

LU LU 
D CO 
^ LU 

O OL 
OC LU 
X X 

G-57 

■*. 
.... . '-11.--*■..-jh....--:;.-i.~.s..-J. 

M-î'--.- 
-.vy-"/ 

8.a....■:■.-a--:.•■■■. 

U
N

C
L
A

S
S

IF
IE

D
 



|P»WI™.UW|WUN,.|p^^ ... 

:: 
« 

«» " -V ^ O *v ^ 
» * \ ".k * / 
^ /Kj,1*« /ft '» *«• „%• * 

l-;...* .: .-a..^......1..^..:...^.3.. ^.i,:. 

U
N

C
L
A

S
S

IF
IE

D
 



Q 
LU 

¢/) 
</> 
< 
O 

i,/. 
Vj -r; 

»1 ■« .. . 

I 

G-59 
^ * «i 

o • 
o\v 

ÜMÍÉÉ AmÉMÉí.¡ÉfcÉÉil kmÁ* . »■■■—k. 



71 



U
N

C
L
A

S
S

IF
IE

D
 

O
B
J
E
C
T
I
V
E
 
I
V
—
A
C
T
I
O
N
 
E
:
 
I
D
E
N
T
I
F
Y

 

G
E
N
E
R
I
C
 
N
E
E
D
S
/
A
P
P
L
I
C
A
T
I
O
N
S

 

!< 
< 5 

. LU 
ifi oc 
UJ d ã 

o z E 
z ^ <õ 
X O UJ 
O H > 
LU n Z 
I— = "" 

LU 5 Q > < Z 
W < 

„ — V) 

>¡ülü 

2 c/3 jZ 

^ ü 
00 C/) < 
Û O «- 
LU rr Z 

ÏÏO03 
^ ^ DC 
UJ w 
rn > Z 

z2° < O DC 
LI_ 

I- 
< 
X 
h* 

LU 
h- 
(/3 
> 

z 
o 

o 
LL 
z 

o 
< 
DÛ 
o 
LU 
LU 

z 
X 
o 
LU 
K 

O 
z 
< 
(/) 
LU 
(/> 
(/) 
LU 
O 
o 
DC 
Û. 

2 n W 
O Çt LU õ 2 > -i o o o 

X 2 ■- 

O O LU ^ 

tt Ä 

O —1 ^ 
o 3 
O Í o S3 

Í û 
lu • 

W 
O 

LU CO 
ZD Z 
O o 

K 
< 
> 
o 
z 
z 
CD 
z 
> 
-J 
0. 
CL 
< 

o 
LL 

5 «0 
I ^ 
DC t 
LU 
> 

P 

LL 
< 
< 
h- 

Ü 

(O 
LU 
I— 

\z LU 
2 O 
LU 9 

LU 
LL 
LL 

D 
H 
X 
O 
Q. 
Q. 
O 

Û 
Z 
< 
LU C/3 
N § 

J < 

|S 

<2 

i2ë 
H LU 

ccl 
LU Q- 

9 ° 
(0 m 

< 
LU 
X 

X 
LU 
Û 

O LU 
O O 

h* 
< 

CL 
O £ 
-1 £ 
LU O 
> u- 
UJ X 
Qm 

co “j 

H 
< 
O 

Dû 
< 

LU 
X 

Z 
o 

(/) (/) (/) LU 
DC O (/) O 

y ¿ 5 Z h- < ^ < 

LU 
O < 
Zm I-11* 
O < 

(0 

(0 LU 
z (O 
o (o 
o < 

X 
LU 
> 
> 
t 
-I 
< 
D 
O 

LU 
N 
O 
X 
< 
O 
z 
< 
h- 
(0 

LU (X 

S o 
LL DC te 

LU LU 
-J O. 
LU 
02 
Oca 
< DC 
(0 > 

(O 
t 

Û 
D 
< 

(0 
(/) 
LU 
O 
O 
DC 
CL 
X 
X 
O 

§ 

S 
o: 

O 

Œ ÇU (O 

CL D h- 

X -J 

■? U- 
wp 
«0 z 
LU LU 

ie 

|° 

O CD 

Si 

G-61 



> 
U, 

«2 

z 2 
W (0 

zô 
_ lu 2 

ÛQ 
u. _ 

Sh 

« H fn Z 

sog“1 
O 
Z 
D I 

> IL ü 
O o 

Q LL 

H ï 

o> 
IL UJ 

ce 
< 
LU 

h- 
0) 
D 

LU 
9 
> 
o 
oc 
CL 

LU 
(/) 
O 
û. 
oc 
D 
0l 

O O 

LU P 

< H 
W 2 
h- 

h- 
< 

Û 
Z 
< 

LU 

LU D 

LU O 
OÇQ 

(0 
h- 
Z 
LU 

LU 
> 

LU 
> 
LU 

O o 

t 

go 
,_o 

D 
O 
O 
Q 

O 
LU 
OC 

s: I 
U- . 

CO 
(/) 
LU 
ü 
O 
OC 
Q. 

2 û £ û- > § 

O 
CO 

s 
< 
oc 
ü 
o 
oc 
CL 

LU 

Û S 
LU LU 

-J h- 
< 2 
CO £ 
O S 

> 
LU 
OC 

UJ 

LU 
oc 
CO 

û 
LU 
CO 
CO 
LU 

00 

LU 
O 

I- 

o 
< 

û. 
O 
OC 
CL 

LU 
ü 
< 

< 
S 

OC 
o 

< 
s 

> 
ü 
o 

UJ ,v ÛC 

LU û 
°9 
h- < 

o 
o 
o 
X 

>■w 

ul co 
± LU 
H OC 
2 D 
LU û 

9 < 

UJ 

s 
LU 
I- 
< 
CO 

s 
< 
oc 
ü 
o 
oc 
CL 

I- 
< 
OC 
Q. 
O 
oc 
Q. 
û. 
< 

LU 

> 
LU 
OC 

LU 

LU 
N 

h- 
CO 
LU 
D a 
LU 
OC 

< 
oc 
o 
o 
oc 
Û. 

I 

LU 

¡E 
oc 
UJ 

o 
I“ 

o 
< 
00 
o 
LU 

LU 
û 

CO 

LU 

(A 
U) 
< 
o 
Z 
D 

ï- «WÆiiUMbiWI 

G-62 

- ■• .'a- ..--ï-'-.- -- . ai*aalÎMiMÉi 



Û 
LU 

0) 
(O 
< 
O 
Z 
D 

^ ni 
ui ü 

< < 
LU _j 
ce -ï 
o □ 

..oc 

O 3 
_ « 

Pá 
ü 
< O 

U < 

o< 
LU H 
-» w 

Û. Z 

Z* / 5 S 
1 «J a8r T 

D2 
yA. - < <-J 

<2> 

o3 
DC 
LU LL Z 

> < 2 
5î§< 
LU U LU N 
LL — 

O 
ü 

LU lu ü¡ ^ 

2 2 O Q 

S?û2 =■ û- 2 b 

DC 
O 
LL 

CO 
H 
00 
> 
LU 
CD 

g 
H- 
O 
LU 
Q. 
CO 

O - 

< 
û 

< 
I 
O 
DC 
LU 

o z 
LU LU 
û- S 
co Ë 
2 CD 

Dû 

CO 
û 

?o 

o ;2 
o CO 2 
co oc 5 

Z* 
2“ 
o LU 

°£ DC •“ 

LU 
CD 
< 

2 
< 

K 
2 
LU 

LU 
CO 
CO 

û 
2 CO 
< I- 

< 
2 
< 
S 

< 
K- 
CO 

2 LU 
O t 

LU CO 

O t- û- LL 
qO 

LU 
CO 
O 
o. 
oc 
D 
û. 

ü 
H § 2 CO 
CO 2 < co 

^ CD 2 CD 3 
^ O -J O O 
O ÛC O DC DC 
I- û. DL û. CL 

< 
OC 

> 
CD 
O 

O 
D 
O 
I 
H- 
LU 

Q : 
LU h* 
X “ 
O w 
CO LU 

è§ 
—J ^ 
LU > 
> 2 LU X 
û : 

< 
D ü 

< $ 
o 
CO 

ü fe 
LU UJ 
Û- ce 
CO LU 
2 h- 

LU 
CD 
< 
2 
< 

O 
K 
CO 

s 
LU 
co< 

2X 
CD h- 
LU > 
DÛ > 

CD - 

û. 
O 

UJ 
> 
LU 
D 

O 
LU 
Û. 
CO 

I 

< 
2 
g 
H 
O 
2 
D 

O 
O 
< 

LU 
h" 
CO 
> 
CO 

G-63 

- .ï • 

A' 
.HMIMl. ^. I.MÉIMIIIÉi 

U
N

C
L
A

S
S

IF
IE

D
 



•I » • ■* ' 

•
 U

S
E
 M

O
D

E
L 

P
R

O
G

R
A

M
S
 A

S
 S

T
A

N
D

A
R

D
S

 



O
B

JE
C

T
IV

E
 V

—
A

C
T

IO
N
 B

: 
IM

P
L

E
M

E
N

T
 

v'ÿy-ÿv'v' 

G-65 



Û 
LU 

</î 
(/) 
< 
U 
Z 
D 

G-66 

,-o • 
.....^-1-»— kiktt^aMiÉMii^ii^^MfliirtMdÀdHíiAtiiAiáAKirinkiiilAiBfeàÉàAÉÉãÉkítAifei taidAfliiiSikiittittiiAdi 



(/) 

o 

; a 1 I i 
- i ï s ; i I ï * * r ñ > ? ^ 

<2> 

71 

M i 

Û 
Z 
< 
UL 
< 
U. 
O 

LL 
o 

o 
o 
h* 

I- 
< 

z _ 
O 2 
¡= 00 

> Û 
o< 

o 
o 
h* 

< 
z 
o 

< 
z 
g 
H 
< 
> 

Vi 

O 
h- 

< «. 
h- LU W 2 

< 
> 

O 

2 

H LU 
LU 
I 
Vi 

h- 
O 
< 

Vi o 

o 
D > 

Q Vi - cc 

CÛ 
cc 

LU 
Vi 
o 
Û. 
cc 
D 
Q. 

<0: 
I K t 
— O ui 
«SS 
<<> 
Ufo 
iu ^ tt 

(/) 
LU 
D 

oo| 
H O — 

> 
O 
O 
_J 
o 
o 
o 
X 
h- 
LU 

H 
O 0l 

C/) 
H 
LU 

CD “J 
W X 

g 

o 
o 

LU 
Û 

H 
LU 

O 
O 
0. 

Vi 

< 
H- 
< 
Û 

Vi 
CC 
LU 
h- 
Vi 
O CL 

X 
co 

cc 
LU 
h“ 
CC 
< 
Ö 

<§ 
X o 
Vi CM 

00 
D 
0. 

“i D o0 
Û. CC 

' h W- r ' ï VOA". 
- V V' -.1 

'■'.'i 

G-67 

j- •- 
X.'-.V, 

. . .. ".k V ■ • > >'■ A'ó A».. -■J-..-...-.....:....1. 

U
N

C
L
A

S
S

IF
IE

D
 



O
B

JE
C

T
IV

E
 V

—
A

C
T

IO
N
 E

: 
P

U
B

L
IS

H
 R

&
M

 

-.. ■’fl1""!.'."Í. ^'V1 ■ '1' ""y»"-:.1'.f '7Tl • 

'\v 

•v-v- 
- ~ ^ - *1 - ^ ~ ' '-'•VA 

:v- 

..?mi. ^2». -... -!».-»'-..y' .i.:.«.. 

U
N

C
L
A

S
S

IF
IE

D
 



U
N

C
L
A

S
S

IF
IE

D
 

G-69 

,mL.. -* —*     —■■    -"■ - —: ~i~.. .-.--. ...a 

U
N

C
L
A

S
S

IF
IE

D
 



U
N

C
L
A

S
S

IF
IE

D
 

Q 

2 

< o. 

X X 
LU <fí 

o ec 

b 5 

¿y 

LL Ul 

O & 
m IL 
-> < 

O 
h- 

2 
g 
h- 
< 
CL 

O) 
h" 
CO 

< 

OÕ 
L. UJ 
CC û- 
5<o 
Q. 

CO 
K 
CC 

m ^ 
> LL 
< LU 

II- 

T* 

> LU 

—I > 
LU Q 
Z CC 
Z CL 

I- 
z 
LU 

LU 
h- 
H 
< 

LU 
O 
< 

O 
h- 

ü 
+-> 

0) 

ÇL 00 CO 
O CC OC ^ 
T LU ^ 
«oo-g 
s¿ I- U. K 
£ Z H; Z 
O O < O 
S I- « lu 

Sgûi 
00 9 2 LU 
CC < < D 

h- 

§ 

CO 
CC 
LU 

O 
O 
O 
CM 

CO 
U 
CL 
O 
h- 

co 
LU 
D 

00 
CC 

(/> 

S 
û. 
CO 

LL 
O 

CO ÜL 

ff.z LU — 

LU 
CO 
O 
CL 
CC 
D 
CL 

< LU- 
CLCOCC 
X D < O 
LU _l 2 -J 

o2<< 

> 
O 
O 

K 
Z 
LU 
I- 
o 
CL 

(0 

£55 
— LU 

O 
û 
O 

I- CC 
Z LU 
LU h“ 
Û Z 

LU 
CD 
< 
CC 
D 
O 
O 

CO 
CO 
LU 
oc 
CD 
O 
CC 
CL 

Ci. 

O 

LU 

CO 
CO 
LU 
CC 
Û 
Û 
< 

CO 

oc 
O 

§ 
û 

O 
X 

LU 

CO 
(0 
< 
O 
Z 
D 

i-x-vi::--: 

•Y-Y-V'. VÍ O V? î 

G-70 

-i 

*\_ ‘ », I » 

" O v ’" - ^ \ *\ 

..= .ï. ..^...-- ¿ImAmÆ, 



* 

i: 

i 

'i 

i 

U
N

C
L
A

S
S

IF
IE

D
 



.- 

.%., 
' v" 
■V ..«■*-.«*.... 

U
N

C
L
A

S
S

IF
IE

D
 



U
N

C
L
A

S
S

IF
IE

D
 

O
B

JE
C

T
IV

E
 V

I—
 A

C
T

IO
N
 B

: 
IM

P
R

O
V

E
 R

&
M

 
R

E
Q

U
IR

E
M

E
N

T
S
 I

N
 C

O
N

T
R

A
C

T
S

 

oc 
< 
LU 
-J 
a 
(/) 
H- 
Z 
LU 

o 
O 
a 
H O 
< 
OC I- 

LU 

LU 
OC 

si 
51 
LU Z 
OC oc 

LU 

LU 
CO 
o 
a. 
oc 

co 

î< O I- 
h- CO 

5 
LU 

> 
LU 
OC 

Û ± 

CO 
K z 
LU 

£ 
LU 
OC 

<o 
CO LU 

ztt 
O H- 
O < 

X h- y- 
m LU 
^ oc 
D 
CO 
z 
LU 

> o 
o 
_J 
o 
Û 
o 
X h" 
111 

LU 
o 
< 
< o 
s1- 
- CO 
X LU 
CO CO 
13 CO 
0) LU 

I— o 
CO oc 
LU 0. 

CO Û 
LU 
LU 

LU 

CO 00 
-I < 

g 
h- 
< 
oc 
LU 
Q. 
O 

o 
oc 
LL 

D 
LU 
> 
E 

^ Q OC ° 
< I 

< 
O 
e> 

H O 

CO I- z 
LU 
£ 

LU 
O 
OC 
o 
LL 
z 
LU 

o 
Z 
< 

z 
g 
CO 
5 
LU 
D 

Z 
g 
i— 

LU O 

LU 

LU QQ 

E < 
a E 
LU g 
oc !¿¡ 
CO 
< 
Û 
LU 
CO 
CO 
LU 
oc 
Û. 
X 
LU 

Û 
o 
oc 
CL 
LU 
oc 
o 
LL 
LU 00 
Û 
LU 

GO 
< 
OC 
D _ 
CO LL 
< CC 
LU u] 
2 > 

LU 

LU 
(3 
< 
Z 
< 

Û 
Z 
< 
CO 
LU 

o 
□ 
o 
CL 

5 
LU 

> 
LU 
OC 

5 co 
Z (£ 

LL O 
< O 



z 
■ ■ (¡5 

ÜH 

Otto 
— UJ — 

o O •- vJ _ o 
S < C/) Ui 
Ui 
Ui 
< 

I Z 

38 

Ui 

w 

(0 

Ul 
ü 

po8tt 

ü 
UJ Ui W 
-> (0 co 
CÛ < 
O uj 

oe 
o 

«T . Y> 
/iSi % 
i \ = K\ ^ '%■-_V 

ï < 
!: í z 
z ë 
9l 
n° 

UJ 
O 

UJ 
(0 
O 
0- 
cc 
D 
CL 

! ? 

I 
t O 
5^ 

LU 

LU O 

fei 

CC ¡E 
LU O 
U- Q 
LL W 
O > 

O 5: 
X 
§ UJ 

UJ 

O) O t 
go§ 
h'-S 
ODO 
-O 

OC < u. 

*“ ^ < 

O ? LU O 2 X 
^ Œ h- 

>- 
X 

—j i— Jt 
UJ ÇJ CO 

I— UJ 
u > 
uj ü ï i- 

CO LU 

O 

D 
Û 

h* lu iE: 

> 
ü 
O 
—i 

o 
o 
o 
X 
h- 
LU 

X 
o 

< 
CO 

00 
X 

h* 
< 
X 
h- 

LU 
X 
D 
CO 
z 
LU 

> 
o 
□ z 
oo 
Û-P 
>■ < 
uj X 
^ UJ 
uj Û 
co cö 
> z 
m O 
X O 

(0 
Û 
2 
Q. 

CM 
I 
O 
o 

o 
UJ 
—I 
UJ 
CO 
LU 

^ a Z X 
00 3 
X O 
~ CO 
» ^ 
«“ lf) 

00 00 

I 
o 

-XX 
O LL U. 
X < < 

I ! I 

CO 
D 
CO 
X 
LU 
> 
CO 

2 
LU 
X 
D 
O 
UJ 
X 
LL 
O 

LU 

2 
CO 
CO 
LU 
CO 
CO 

LU rn 

So < -i 
X o 
o i 
Oo 
LU 

G-74 

•
 
E

S
T

A
B

L
IS

H
 P

R
O

C
E

D
U

R
E

S
 T

O
 I

M
P

L
E

M
E

N
T
 P

O
L

IC
Y

 
(M

A
JC

O
M

s)
 



r 

!h 
' 

il 

■ 
■■ Q 

UJ 
E 

K (/) 
co 

......«i"""...I""*'.. 

IV- * ' - Il M "t. r " * - » 1 * 

o -/ 

«'’s' ",’4 " - 1 w ■ . »• _ •* 



P"» 

b 

r 

U
N

C
L
A

S
S

IF
IE

D
 



"" ’ * .. - 

H 
< 
X 

H w 
LU Ui 
cc N 

3 □ 
Vi < 

UJ o I- 
LL H UJ 

°z 2 S 
ï O — H 

«Z H “ 

3oí2s 

1 >8 

>“ 
Ui (/> 
> D 

O 2 
Ui — 

As A ti 

HhJ í! 
s 

Ui 
> 
í- í2 
UJ 2 

UJ 
li 2 
UJ LU 

h- E 
z D 
p Ö 
2 UJ 
uj cr 
Q_ UJ 

± X 
w9 
X “- 
O E 
h ^ 
o ^ 
< o 
X z 
t=p 
O uj 
02 
UJ u. 

<° 
o-üi 

£ < Cl a 

O 
w 

iEl 
X 

LU ü 

s2 co SF 

UJ 
Vi 
O 
X 
X 
D 
0. 

uj g 

O o® 
I- X 

X 
h- 

< 
X 
O 
O 
X 
X 
z 
o 
F 
< 
N 

O 
h* 
D 
t 
H- 
Vi 
z 
5 
<3 
X 
X 
Vi 

CÛ 
< 
</) UJ 

>- 
ü 
o 

Vi 

X 
ï 
X 

C/Ï 

h- 
O 
D 
Q 
O 
X 
X 

O 
z 
X 
D 
h- 
< 
UJ 
X 

< 
O 
D 
O 
X 
X 
X 

5 
o3 
X 

< 
w 
o 
X 

> 
Vi 

LU 
X 
D 
H 
< 

< 
X 
ü 
O 
X 
X 

V) 
Vi 

Vi 
Vi 
UJ 

o 
X 
X 

o 
D 
o 

UJ 

y > 
X X 
< ^ 
O 3 
íí O 
< ? 

e>3 
X 
> 
X 

Vi 
D 
O 
z 

o 
H 
W 
z 
o 
F 
< 
o 
o 
Vi 
Vi 
< 

X (0 
X Û 
< 
£ 
< 
> 
X 
H 
Vi 
D 
Û 
z 

X 
< 

< 
Û 

Vi 

o 
> 

Vi 
> 
< 
X 
Vi 

X 
Q 
< 
X 
I- 

> 
X 
H- 
Vi 
D 
Q 

Z O Q 
O 
H 

h- 
O 
D 
O 
z 
o 
o 

o 
z 
< 

X 
D 

X 
h- 
< 
X 
X 
o 

< 
z 
o 
F 
z 
u 
o 
o 
X 
X 

< 
z 
o 
h- 
< 
> 
h- 
O 

< 
D 
S2 
> 

¢/) 
X 

O 
h* 

g 
Q 
D 
< 

g 
H* 
X 
< 
t 

ffl 

D 
Vi 

O 
o 
o 
CS 

o® 
X 

UJ 
X 
X 

Q 
X 

Vi 
Vi 
< 
o 
z 
D 

G-77 

.Il.i.à. 

.1 ‘.... ' -l»...**-«..,!'.*.-r. -**; ^-jy. 

vJ 
_ _mi_aüt_—_«i?. .■ 

-, . \, A'-', ■- 
-r,   -• .■-... 



ANNEX H 

IMPLEMENTATION PLANS FOR REQUIRED ACTIONS IN R&M 2000 
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IMPLEMENTATION PLANS 
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REQUIRED ACTIONS 
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1 FEBRUARY 1985 



FOREWORD 

R&M 2000 identifies six key management objectives designed to support 

- "s 
«rUrrrS1”.«^ are^ldeotifled1 that “n °LZ 1*1 baí“ »Motiva 
U achieved! Ill 37 required action. Identify the OPR(s), OCR(e). and auepense 

for completion of the action. 

Aa a Btinnlement to R&M 2000, a proposed implementation plan has been pre¬ 

pared for each of these required actions. The purpose of/hese .pla™ 
pareo tor action with additional information and guidance 

wiîh which to initiate the implementation process. The "se ^ gm^emen' 
tation plans is not mandatory, since there may be several alter«atives to 

successfully achieving the intent of the required actions and ob:1®ctiv®S* 
However the plans do represent a significant amount of time, work, and discus 
sion on’the part of the team, are based on team findings and field inpu , 

and^should be useful as guides where not specifically implemented. 
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USAF RScM ACTION PLAîj - R&M 2000 

OBJECTIVE I: DIRECTION AND GOALS 

Action A: Implement a weapon system R&M objective program that directly relates 

R&M improvement to the following operational support goals: 

- Improving readiness by increasing availability 
- Increasing dependability by improving mission completion success 

- Lowering manpower requirements by decreasing total maintenance manpower 

- Decreasing costs 

- Improving mobility 

Rationale: R&M investments must produce improvements in critical elements o 

operational supportability. There must be a direct linkage between the attain¬ 

ment of optimal levels of R&M and the impact on the Air Force's ability to 

Suet successful operations. It is necessary to clearly identi y the elements 

of supportability influenced by R&M and develop the measures to tie R&M to 

those elements. Once the proper measures of R&M are established and the “as 

lation of those measures to direct operational support is accomplished, the Air 

Force will be in a position to optimize R&M investments and gauge the influence 

of R&M on operational goals. The following actions are designed to ensure that 

the commands build R&M programs to support Air Force operational support goals. 

Methodology: 

1. Coordinate and disseminate additional guidance on initial reporting of 

operational support goals. _ 
(OPR: AF/LE-R OCR: AF/LE/RD/XO/MP) SUSPENSE: Mar 85 

2. Coordinate with MAJCOMs on use of data, format, and essential detail to 

tie R&M to achievement of operational support goals. 

(reference Objective I, Action B) 
(OPR: AF/LE-R OCR: MAJCOMs) SUSPENSE: Mar 85 

3. Ensure operational support goals 

(reference Objective III, Action A) 

(OPR: AF/LE-R OCR: MAJCOMs) 

are included in R&M planning processes. 

SUSPENSE: Apr 85 

4. Ensure operational support goals 

(reference Objective IV, Action A) 

(OPR: AF/LE-R OCR: AFSC, AFLC) 

are included in program reviews. 

SUSPENSE: Apr 85 

5. Refine guidance and complete implementation of goal program. 

(OPR: AF/LE-R OCR: AF/LE/RD/XO/MP, MAJCOMs) SUSPENSE: Jul 85 

6. Ensure operational support goals are included in management 

indicator reviews, (reference Objective I, Action C) 

(OPR: AF/LE-R OCR: MAJCOMs) SUSPENSE: Oct 85 

7. Ensure operational supportability objectives are included in regulation 

(AFR 800-18) revisions, (reference Objective I, Action F) 

(OPR: AF/LE-R OCR: AF/LE) 
SUSPENSE: Jul 86 
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USAF R&M ACTION FLAN - R&M 2000 

OBJECTIVE I: DIRECTION AND GOALS 

Action B: Track, project, and report semiannually the R&M Impact on the opera¬ 
tional support goals by command and major weapon systems to ensure that R&M 
improvement can be assessed. 

Rationale: Contributions of R&M improvement by commands and major weapon 
systems to the specific operational support goals of the Air Force must be 
delineated. Semiannual reporting of R&M status is required so an R&M baseline 
can be established and progress tracked in terms of combat effectiveness. 
Depicting R&M improvement in commands and by major weapon systems will provide 
the detailed data to show how R&M impacts operational goals. These actions are 
required so that R&M can be tied to operational support goals at the command 
and weapon system level and this information reported to appropriate Air Force 
organizations and decision makers. 

Methodology: 

1. Evaluate current data bases for availability and validity of the infor¬ 
mation needed to track R&M contributions to operational goals. 

(OPR: AF/LE-R OCR: MAJCOMs) SUSPENSE: Mar 85 

2. Coordinate with MAJCOMs on use of data bases, format, and detail in 
tracking, projecting, and reporting R&M information. 

(OPR: AF/LE-R OCR: MAJCOMs) SUSPENSE: Mar 85 

3. Provide definition of known R&M parameters to MAJCOMs in clear, 
understandable terms. 

(OPR: AF/LE-R OCR: AF/LE/RD/XO/MP) SUSPENSE: Mar 85 

4. Initiate semiannual reporting of R&M contributions to operational 
support goals to track improvement in combat effectiveness. 

(OPR: MAJCOMs OCR: AF/LE-R) SUSPENSE: Sep 85 

5. Recommend improvements in reporting and refinement of data to maximize 
use of R&M feedback system. 

(OPR: AF/LE-R OCR: MAJCOMs) SUSPENSE: Oct 85 

6. Collect and aggregate R&M data semiannually to show the impact of R&M on 
combat effectiveness across the Air Force and brief senior Air Force leadership. 

(OPR: AF/LE-R OCR: MAJCOMs) SUSPENSE: Oct 85 

7. Semiannually publicize progress toward improving R&M in the Air Force 
using the aggregate R&M data to show impacts on overall operational supportabil- 
ity. 

(OPR: AF/LE-R OCR: MAJCOMs) SUSPENSE: Dec 85 

8. Once reporting system is debugged, place procedures and reporting system 
into the regulation. 

(OPR: AF/LE-R OCR: MAJCOMs) SUSPENSE: Jul 86 
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OBJECTIVE I: DIRECTION AND GOALS 

Action C: Establish R&M management indicators to clearly reflect impact of R&M 

improvements on operational support goals. 

Rationale: To portray R&M l«pact on the Air Force and show Air Force leader- 

t^r?“1r»oh::eH„e,r;r:;rr.n7rorrd“;d^:'Lieiro„casr.tL»n« 

^: î e S ÄrrlVl? addreL the q„.ntit.ti,e «f 

subjective R&M factor, such a. the status of recent f ™ 
implementation, and successes/fatlures. ^““"^^nS capa- 
«oMrlp for eaueing the R&M program success in enhancing Air rorce comutu. “ 
mity and for educating Airforce personnel on the nature and importance of the 

R&M improvement program. 

Methodology: 

8iMiatal—> - 
2. Develop a set of management indicators that effectively portray the 

progress being made in various R&M areas such as: 

- Growth of R&M in each major weapon system and command 

- R&M comparisons between weapon systems 
- New technology insertion in developing and fielded weapon sys.ems 

- Degree to which R&M is included in IR&D J . . 
- Progress in development and implementation of standard data system 

- R&M budgetary requirements and investment . 85 
(OPR: AF/LE-R OCR: MAJCOMs) SUSPENSE. Aug 

3. Report management indicators to AF/LE-K quarteriy• 
(OPR: MAJCOMs OCR: AF/LE-R) SUSPENSE. Sep 85 

4. Implement the collection and analysis of R&M management indicators and 

brl1orR,AFÄ0 ,Uartetly ‘OS:'0™1"'13 “ 'sÄ occ 85 
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Us AF R&M ACTION PLAN - R&M 2000 

OBJECTIVE I: DIRECTION AND GOALS 

Action D; Develop improved R&M parameters (measurable, verifiable, and enforce¬ 

able) that can be translated directly to established Air Force operational 
support goals. 

Rationale : To ensure accurate measurement of R&M, parameters must be developed 
to effectively translate R&M improvements into operational support goals. 

Initially, the identification and use of a set of R&M parameters such as mean 

time between critical failure (MTBCF), mean time between maintenance action 

(MTBMA), mean time to repair (MTTR), and maintenance-related cargo tonnage will 

allow baselining and progress in R&M to be depicted. However, over time, inputs 

from the MAJCOMs and independent study will be used to develop an improved set 

of common R&M parameters that can be used in future R&M analyses. With these 

improved measures, the Air Force will be able to more accurately track progress 

in R&M. Actions below are designed to initiate the development of improved 

parameters to ensure accurate and effective measurement and tracking of R&M 
impact on operational support goals. 

Methodology: 

1. Analyze current R&M parameters for areas worthy of use as common 
parameters. 

(OPR: AF/LE-R OCR: MAJCOMs) SUSPENSE: Mar 85 

2. Provide definitions of known R&M parameters to MAJCOMs in clear, under¬ 
standable terms. 

(OPR: AF/LE-R OCR: AF/LE/RD/XO/MP) SUSPENSE: Mar 85 

3. Develop a specific set of R&M parameters that best portray commands' and 

weapon systems' quantifiable contribution to the Air Force operational support 
goals and submit to AF/LE-R for approval. 

(OPR: MAJCOMs OCR: AF/LE-R) SUSPENSE: Jul 85 

4. Use command and other inputs to determine a common set of R&M parameters 
that will become the standard for R&M determinations and baseline setting. 

(OPR: AF/LE-R OCR: AF/LE/RD/XO/MP) SUSPENSE: Sep 85 

5. Assess Rand activity for developing R&M parameters that are directly 
translatable into operational support goals. 

(OPR: AF/LE-R OCR: AF/LE/RD) SUSPENSE: Sep 85 

6. Task commands to provide R&M reports in terms of a common set of improved 

R&M parameters that will allow comparative analysis across commands and weapon 
systems. 

(OPR: AF/LE-R OCR: MAJCOMs) SUSPENSE: Jan 86 

7. Provide a semiannual report to AF/LE-R by weapon system showing R&M 

progress. Include a command summary, (reference Objective I, Action B) 

(OPR: MAJCOMs OCR: AF/LE-R) SUSPENSE: Mar 86 



USAF R&M ACTION PLAN - R&M 2000 

OBJECTIVE I: DIRECTION AND GOALS 

Action E: Revise basic aerospace doctrine to Include R&M as a ^nd^e^al 

b^IdTnT block of operational supportablllty to ensure the commitment to R&M 

is Institutionalized at the basic level. 

Rationale: Doctrine is the most fundamental statement of the Air Force's 

vaíüefü If R&M Is to play an essential role in the value system of the Ai 

Fore.0 it must be an integral part of the basic doctrine. Placing RÍ.M doc rlne 

into the AFM 1 series, including the neu operations support doctrine manua , 

Will provide R&M a firm foundation in Air Force values, goals, and policy. 

Methodology: 

1. Coordinate R&M 2000 with AF/XO and LE 

operations support doctrine manual, to assure 

In the doctrine manuals. 
(OPR: AF/LE-R OCR: AF/XO/LE) 

the OPRs for AFM 1-1 and the new 

appropriate inclusion of R&M 

SUSPENSE: Apr 85 

2. Evaluate, develop, 

of the operations support 

(OPR: AF/XO/LE 

and Incorporate R&M doctrine into the current rewrite 

doctrine manual and into the next revision of AFM 1-1. 

OCR: AF/LE-R) SUSPENSE: Nov 85 
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USAF R&M ACTION PLAN - R&M 2000 

OBJECTIVE I: DIRECTION AND GOALS 

Action F: Revise policy and procedures to encompass the new emphasis on R&M 

improvement to ensure consistent direction is provided to all functional 
organizations who must support the R&M goals. 

Rationale; Policy and procedures form the basis for implementation of R&M 

across the Air Force. A major thrust of the R&M Improvement program is to 

upgrade how R&M functions are prioritized in the Air Force. A basic mechanism 

for institutionalizing R&M is to reflect the renewed emphasis and commitment 

in clear terms that will spread across the Air Force. They must emphasize 

authority, necessity, and accountability. The actions below will ensure that 

R&M emphasis is placed into appropriate regulations and policies. 

Methodology; 

1. Review Air Force and command regulations for revision in light of 
R&M 2000. 6 

(OPR; AF/LE-R, MAJCOMs OCR: AF/LE/RD/XO) SUSPENSE: Jul 85 

2. Provide input to Air Force regulation OPRs that revises R&M emphasis 
and thrust. 

(OPR: AF/LE-R OCR: AF/LE/RD/XO) SUSPENSE: Jul 85 

3. OPRs will incorporate R&M emphasis and thrust into Air Force and command 
regulations. 

(OPR: AF/LE/RD/XO, MAJCOMs OCR: AF/LE-R) SUSPENSE: Dec 85 

4. Coordinate and verify that Air Force regulations incorporate new R&M 
commitment. 

(OPR: AF/LE-R OCR: AF/LE/RD/XO) SUSPENSE: Jul 86 
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USAF R&M ACTION PIAN - R&M 2000 

OBJECTIVE II: ORGANIZATION AND TRAINING 

* ,.4 a. FQfAhUqh the Office of the Special Assistant to Deputy Chief of 
Action A. Establish t nf Çf-nff/Research. Development 
Staff/Logistics & Engineering and Deputy Chie qt-aff The Office 

:'p:«i8eP to become the focus fot the MM ^“t/tostam 
the institutionalization of improved R&M. The charter or rne u g 

include the following: 

- Manage and Implement the Air Force Institutionallratio» program 
- Establish operational support goals and track the impact of R&M impro 

ments on goals 
- Act as advocate and focal point for Air Force R&M 

- Establish and coordinate Air Force policy for R&M hnolo2V 
- Develop, coordinate, and implement command, weapon system, and techn gy 

- Per form*1 rev lews and oversight of program R&M performance 

- Provide R&M technical support to the Air Staff Board an 

Council including advisability to proceed raoabilitv to 
- Work with industry to ensure they have commitment and capability 

meet Air Force R&M requirements 
- Establish an active R&M communication and motivation program 
- Monitor institutionalization of R&M improvement at major commands 

consolidated Into an MM organization »1th the technical ’ 
and commitment to become the Air Staff advocate for RAM. The actions 

will establish the R&M organization. 

Methodology: 

1. Approve cal Assistant to DCS/LE and RD for R&M on the Air Staff 

t0 Top" T/LE/RD/X0adVOCate f0r Sr*. AF/MP/SA/AC) SUSPENSE: Feb 85 

2. Assign ten full-time action officers as the initial cadre for the Office 

of the Special Assistant for R&M. citcdpmqr* Feh 85 
(OPR: AF/LE/RD/XO/MP/SA/AC OCR: AF/LE-R) SUSPENSE. Feb 

3. Procure facilities, equipment, and material for the new R&M organization 

to efficiently and quickly go into operation^ SUSPENSE: Feb 85 
(OPR: AF/LE/RD/XO OCR. AF/Lh k; 

4. Complete staffing the organization with the proper mix of personnel »1th 

MM engineering analytical, procurement,^nd data shills. ; 85 

(OPR: AF/LE/RD OCR. Ai/Lt tc 

5. Incorporate the charter for the Office of the Special Assistant to DCS/ 

LE *af/le-R21”1* OCR: AF/LE/RD/XO/MP/ SUSPENSE: Jun 85 
(OPR. At/Lt, K. QA/ir/nA'> 
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USAF R&M ACTION PLAN - R&M 2000 

OBJECTIVE II: ORGANIZATION AND TRAINING 

Action B: Review organization and infrastructure for adequacy in light of 

renewed R&M commitment and inform the Air Staff of results and plans to 

ensure consistent organizational structures exist or evolve to support R&M 
Improvement. 

Rationale : R&M 2000 found organizational disparities and fragmentation of R&M 

responsibilities throughout all levels of Air Force management. Meeting the 

demands reflected in R&M 2000 will require the review and possible reorienta¬ 

tion of command R&M staff support. This tasking asks the commands to examine 

their capability to respond to the full range of R&M issues and ensure they 

are positioned in a way that will make R&M coequal with cost, schedule, and 
performance parameters. 

Methodology: 

1. Brief charter, operation, and structure of the new AF/LE-R organiza¬ 

tion to MAJCOMs to ensure their understanding of Air Staff R&M organization, 
responsibilities, and approach. 

(OPR: AF/LE-R OCR: AF/LE/RD/X0) SUSPENSE: Mar 85 

2. Perform review of existing R&M organizations and structures at MAJC0M 
levels and below. 

(OPR: MAJCOMs, AF0TEC OCR: AF/LE-R) SUSPENSE: Jun 85 

3. Assess ability to accommodate R&M issues and develop proposals to cor¬ 

rect deficiencies in terms of reorganization or reprioritization of resources. 

(OPR: MAJCOMs, AF0TEC OCR: AF/LE-R) SUSPENSE: Jul 85 

4. Brief AF/LE-R on organizational structure and initiatives to institu- 
tionalize R&M within their command or agency. 

(OPR: MAJCOMs, AF0TEC OCR: AF/LE-R) SUSPENSE: Aug 85 
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USAF R&M ACTION PLAN - R&M 2000 

OBJECTIVE II; ORGANIZATION AND TRAINING 

Action C: Expand and improve R&M educational opportunities by compiling ami 

Rationale: During R&M 2000, several educational and "al—8 "eas "0,:ed 

Sh^i^ddltlonal support was required. Courses must uJf ^d“ d"’“'tlve 

adequate technical training is provided and to P?;aC® ^ ^ . Attlin- 
bv emphasizing its importance to and impact on the Air u ♦- 
ment of appropriate levels of training is essential so Pf8°nnel/^2000 
the R&M community have the background and capability to Implement R&M 200^. 

The actions below are designed to upgrade R&M education and training prog am 

Methodology: 

1. Document all existing sources of R&M education and gaining within 

your command. Forward your compendiam to AF/LE-R for coa8° ' 85 
(OPR: MAJCOMs OCR: AF/LE-R) SUSPENSE. May 

2. Revise, expand, or add to applicable courses the renewed emphasis on 

R&M as reflected in R&M 2000. 
AF/LE-R) (OPR: AU, ATC OCR: 

SUSPENSE: Jul 85 

3. Establish appropriate levels of R&M education and training for all 

personnel directly ÏLived with R&M activity to Include program managers, 

system program managers, engineers, and MAJCOM staff. A 85 
(OPR: MAJCOMs, AFOTEC OCR: AF/LE-R) SUSPENSE. A g 

4. Establish funding requirements for R&M training based on new 

training programs. . . qiispfnSF• Aus 85 
(OPR: MAJCOMs, AFOTEC OCR: AF/LE-R) SUSPENSE. Aug 

5. Evaluate Air Force educational and training programs including a 

comparison of Air Force training with that of other Services, civilian Instl 

tutions, and industry. . qitcpfmqf• Aus 85 
(OPR: AF/LE-R OCR: MAJCOMs) SUSPENSE. Aug 

6. Ensure established training requirements are met 

tracking the training status of R&M-related personnel. 

(OPR: MAJCOMs OCR: AF/LE-R) 

by verifying and 

SUSPENSE: Nov 85 
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USAF R&M ACTION PLAN - R&M 2000 

OBJECTIVE II: ORGANIZATION AND TRAINING 

ActIon D: Establish career development programs for the R&M discipline to 

ensure personnel accession, progression, and growth are available to support 
the demand for technical expertise required by R&M 2000. 

Rationale: Meeting the objectives of R&M 2000 requires a solid base of 

military and civilian R&M professionals. The Air Force R&M career development 

program requires attention. For example, both the Army and Navy have civilian 

R&M intern programs while the Air Force has none. Renewed emphasis is needed 

for both civilian and military personnel to ensure proper motivation, accession, 

and progression of the career force. The actions below are designed to ensure 

that adequate career development programs are initiated. 

Methodology: 

1. Develop an R&M civilian career management program with the objective 
ot managing accessions, progression, and growth for personnel in the R&M 
community. 

(OPR: AFLC, AFSC OCR: AF/LE-R/MP) SUSPENSE: Jun 85 

2. Develop an R&M intercommand intern program to serve as a cross¬ 

fertilization technique for R&M principles among AFSC, AFLC, and AFALC. 

(OPR: AFSC, AFLC OCR: AF/LE-R/MP) SUSPENSE: Aug 85 

3. Review the requirement for advanced R&M academic degrees across the 
commands. 

(OPR: AF/LE/RD OCR: AF/LE-R/MP) SUSPENSE: Aug 85 

4. Examine the need for and role of an R&M Air Force Specialty Code for 
military personnel. 

(OPR: AF/MP OCR: AF/LE-R) SUSPENSE: Aug 85 

5. Implement R&M civilian career management 

(OPR: AFSC, AFLC OCR: AF/LE-R/MP) 
program and intern program. 

SUSPENSE: Feb 86 
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USAF R&M ACTION PLAN - R&M 2000 

OBJECTIVE II: ORGANIZATION AND TRAINING 

Action E: Prepare and administer R&M orientation and training short courses 

for appropriate executives, program managers, system program managers, staffs, 

and engineers to enhance their ability to Influence R&M events and programs. 

Rationale: Effective implementation of R&M 2000 will require, in the near 

term, briefings, orientations, and short training courses aimed at providing 

management and R&M personnel with the background and methodology to implement 

the R&M improvement program. The actions below are designed to ensure this 

training base is developed and implemented. 

Methodology: 

1. Brief R&M 2000 to MAJCOM and SOA focal points. Briefing will be at 

the Pentagon. 
(OPR: AF/LE-R OCR: AF/LE/RD/XO) SUSPENSE: Mar 85 

2. Brief R&M 2000 to MAJCOM and SOA staffs when requested. 

(OPR: AF/LE-R OCR: AF/LE/RD/XO) SUSPENSE: Apr 85 

3. Develop executive and staff "road shows" on R&M to provide, R&M orienta¬ 

tion and motivation to personnel throughout the Air Force. 

(OPR: AU OCR: AF/LE-R) SUSPENSE: Oct 85 

4. Develop and provide training for program managers and engineers to 

acquaint them with the R&M aspects of their activities and motivate them to 

pursue R&M with the same concern as they have for cost, schedule, and performance 

(OPR: AFSC OCR: AF/LE-R, MAJCOMs) SUSPENSE: Oct 85 

5. Develop and provide training programs for system program managers and 

engineers to acquaint them with the R&M aspects of their activities and motivate 

them to pursue R&M with the same concern as they have for cost, schedule, and 

performance. 
(OPR: AFLC OCR: AF/LE-R, MAJCOMs) SUSPENSE: Oct 85 
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USAF R&M ACTION PLAN - R&M 2000 

OBJECTIVE III: PLANNING SYSTEM 

Action A; Prepare and submit an annual R&M plan describing the command R&M 

improvement program. Command-level R&M plans will include the operational 

support goal program, organizational approaches, key initiatives, personnel and 

training, budgets, R&M issues and problem areas, industry integration (AFSC and 

AFLC), modification programs (AFLC), and design and manufacturing emphasis 

(AFSC and AFLC). The plans are aimed at clearly outlining the Commands' current 

R&M program status, goals, and the approaches being taken to institutionalize 

R&M within the Command and achieve the objectives of R&M 2000. 

Rationale ; Institutionalizing R&M will require command-level planning to 

establish accountability and to focus the necessary resources for long-term 

R&M improvement. Properly structured and creative planning will not only 

maintain Air Force senior management oversight and involvement, but will 

encourage a healthy and meaningful dialogue among operating, developing, and 

supporting MAJCOMs. Tne following actions are designed to implement R&M 

planning within major commands. 

Methodology; 

1. Disseminate information to MAJCOMs on format, content, structure, and 

other necessary information to initiate the R&M planning process. 

(0P1: AF/LE-R OCR: MAJCOMs) SUSPENSE: Apr 85 

2. Initiate R&M planning. 

(OPR: MAJCOMs, AFOTEC OCR: AF/LE-R) SUSPENSE: Apr 85 

3. Submit annual command R&M plans. Specific sections of coverage must 

include the following: 

- Command R&M Institutionalization Program 

- Operational Support Goals 

- Organizational Approaches 

- Key Programs and Initiatives 

- Personnel/Training 

- Budget 

- R&M Issues and Problem Areas 

- Industry Integration (AFSC/AFLC) 

- Modification Program and Forecasts (AFLC) 

- Design and Manufacturing (AFSC/AFLC) 

(OPR: MAJCOMs, AFOTEC OCR: AF/LE-R) SUSPENSE: Sep 85 

4. Revise AFR 800-18 to include requirement and general format for annual 

command R&M plans. 

(OPR: AF/LE OCR: AF/LE-R) SUSPENSE: Jul 86 

5. Review, analyze, and consolidate information from MAJC0M and AFOTEC R&M 

plans. 

(OPR: AF/LE-R OCR: MAJCOMs, AFOTEC) SUSPENSE: Oct 85 

6. Provide feedback for FY 87 R&M planning cycle via revised planning guidance. 

(OPR: AF/LE-R OCR: MAJCOMs, AFOTEC) SUSPENSE: Jan 86 
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USAF R&M ACTION PLAN - R&M 2000 

OBJECTIVE III: PLANNING SYSTEM 

r Action B: Prepare and maintain a current R&M plan for each system that 

shows the impact on operational support goals and includes areas such as a 

description of R&M tasks being employed, specific requirements, tracking 

: systems for R&M parameters, incentives and warranty features’, and lessons 

learned. AFLC and AFSC will coordinate plans with each other and with the 

using MAJCOMs. 

Rationale: Effective R&M planning at the weapon system level is essential to 

R&M improvement in the Air Force. Program managers and system program managers 

directly influence the structure and application of R&M program resources. 

R&M 2000 found that some weapon system R&M plans do exist, but there is great 

variety in coverage and quality. A comprehensive weapon system R&M plan must 

be established on each program to show how programs treat R&M as coequal with 

cost, schedule, and performance and how R&M contributes to achievemert of R&M 

operational support goals. Investment, forecasts, tradeoffs, Initiatives, and 

requirements are essential elements of good R&M planning. The actions below 

• are designed to ensure sound R&M planning for all Air Force weapon systems. 

Methodology: 

1. Review scope and adequacy of R&M weapon system plans and ensure a 

_ plan is developed and maintained on each weapon system that supports the R&M 

I 2000 objectives and initiatives. Specific sections of coverage should include 

but not be limited to the following: 

- Specific R&M requirements for weapon systems 

- Contribution of weapon systems to operational support goals 

- Cradle-to-grave tracking system for R&M parameters 

- Major R&M building blocks in current and future phases 

- Reliability growth forecasts 

- Incentive and warranty features 

- Lessons learned 
(OPR: AFLC, AFSC OCR: MAJCOMs) SUSPENSE: Sep 85 

2. Review weapon system R&M plans as part of program reviews. 

(OPR: AF/LE-R OCR: AFLC, AFSC) SUSPENSE: Oct 85 

3. Perform weapon system R&M plan reviews as part of staff assistance and 

IG activities. 
(OPR: AF/LE-R OCR: AF/LE/RD/XO/IG) SUSPENSE: Oct 85 
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OBJECTIVE III: PLANNING SYSTEM 

Action C: Prepare and submit an annual R&M technology plan to ensure R&M 

considerations are included in new technology efforts, successful technology 

is transitioned to development and operational systems, and user needs are 

adequately addressed. The plan should cover such areas as key technology 

thrusts and their contribution to Air Force R&M objectives and goals; potential 

and planned technology applications to weapon systems; improvements in manu¬ 

facturing, repair, and logistics processes; laboratory interfaces with users, 

developers, and supporters; logistics R&D and joint Service initiatives for 

R&M; and efforts to stimulate, influence, and exploit R&M in contractor inde¬ 

pendent research and development. 

Rationale : R&M improvement is dependent on development of new technology and 

proper application of this new technology. Adequate funding must be invested 

in basic research and development projects. When substantive R&M improvements 

are identified in the laboratories or industry, it is important to move those 

successes quickly into programs. Cross-fertilization of successes must be 

fostered and communication lines kept open among users, developers, and 

researchers. Technology planning is a fundamental part of the R&M planning 

process. Actions below are designed to ensure the Air Force meets future R&M 

requirements and takes advantage of current technological opportunities. 

Methodology; 

1. Develop an annual plan showing how new R&M technology will be developed, 

used, and inserted into planning and programming for weapon systems and logis¬ 

tics processes. Specific sections of coverage must include the following: 

- Potential contributions to operational support goals 

- Key technology thrusts (VHSIC, fiber optics, composites) 

- Implications of technology applications to weapon systems 

- Roadmaps for R&M technology insertion 

- Laboratory interface among user, developer, and supporter 

- R&D investment in R&M 

- Logistics R&D investment in R&M 

- Efforts to stimulate and assess contractor independent R&D 

- Industrial technology insertion and logistics processes applications 

(OPR; AFLC, AFSC OCR; AF/LE-R, MAJCOMS) SUSPENSE: Sep 85 

2. Screen and collect technology plans to assure that maximum use of 

technology applications is being made throughout the Air Force. 

(OPR: AF/LE-R OCR: AFSC, AFLC) SUSPENSE: Oct 85 

3. Perform technology plan reviews in staff assistance, surveillance, 

and major program review activities. 

(OPR: AF/LE-R OCR: AF/LE/RD/XO/IG) SUSPENSE: Oct 85 



USAF R&M ACTION PLAN - R&M 2000 

OBJECTIVE III: PLANNING SYSTEM 

Action D: Prepare and submit an annual integrated plan covering weapon system 

modifications and preferred spares inittatives that outlines their contribution 

to R&M and operational support goals. The plan will include a priority ranking 

of improvements (modifications and preferred spares) required on fielded 

systems, R&M cost-payback analyses, and required funding to accommodate R&M 

improvements. 

Rationale: There are several ways to enhance the R&M in weapon systems that 

have been fielded. They include the Class IV modification process and the 

development of preferred spares. The efficiencies of these methods require 

improvement. For example, the period from modification selection to fleetwide 

installation is too lengthy. Integration of the modifications effort with 

the preferred spares procurement system would produce more optimal results. 

An approach requiring cost/benefit assessment would enable prioritized funding 

as well as maximized R&M benefits to the overall fielded weapon system fleet. 

Other initiatives whose integration could lead to enhanced R&M include improved 

parts screening, repair process improvements, and expanded parts testing. The 

following actions are intended to improve the modification process for upgrading 

of our fielded systems. 

Methodology: 

1. Accelerate the development of an analytic methodology for assessing 

modifications to identify areas where modifications are most needed and then 

prioritize upgrades based on cost/benefit analysis in R&M terms. 

(OPR: AF/LE OCR: AF/LE-R, AFLC) SUSPENSE: Apr 85 

2. Once developed, use the modifications assessment analytical methodo¬ 

logy to support the Air Staff budget process and expand its use to the ALCs' 

prioritization process. 
(OPR: AF/LE OCR: AF/LE-R, AFLC) SUSPENSE: Jul 85 

3. Develop a modification/preferred spares (MPS) plan to establish the use 

of a MPS system to enhance R&M in fielded weapon systems. The MPS plan may be 

incorporated into the command R&M plan (reference Objective III, Action A) and 

should include the following: 

- Areas of most urgent R&M need based on feedback by Mission Design Series 

(MDS) and work unit code 

- Sources of data 
- Prioritization of areas based on R&M performance 

- Cost/benefit analysis of MPS (engineered and nonengineered) 

- Timeliness of MPS completion 

- Prioritization of overall MPS efforts 

- Budget forecasts based on prioritization 
(OPR: AFLC OCR: AF/LE, MAJCOMs) SUSPENSE: Sep 85 
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OBJECTIVE III: PLANNING SYSTEM 

Action E: Identify and track budgets that relate to R&M and formulate fiscal 

R&M programs for the future to develop a sound investment baseline for R&M. 

Rationale: R&M requires commitment of resources (funding and manning) in 

several principal areas: in research to maintain a technology base, permit 

"parallel development" of reliability technology, and to improve materials, 

techniques, and processes for R&M; in development and procurement to support 

engineering design, Test-Analyze-And-Fix (TAAF), reliability growth and testing, 

and contract incentives; and finally, in operational systems to support product 

improvements for supportability and to correct deficiencies. The commitment to 

R&M is reflected by the degree to which projects and programs are funded to 

achieve reliable and maintainable systems. The actions below are designed to 

ensure adequate budgetary support for R&M initiatives. 

Methodology: 

1. Review the FY 88 POM submittals to ensure adequate R&M support in light 

of R&M 2000. Review program elements where funds can be obligated and benefits 

can be quantified. 

(OPR: AFLC, AFSC OCR: AF/LE-R, MAJCOMs) SUSPENSE: Sep 85 

2. Identify, defend, and advocate R&M-related efforts in the budget 

process. 

(OPR: AF/LE-R OCR: AF/LE/RD/XO/PR/AC, SUSPENSE: Dec 85 

MAJCOMs) 

*1 
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OBJECTIVE IV: ACCOUNTABILITY AND FEEDBACK 

Action A: Begin thorough R&M weapon system reviews on major programs to 

provide R&M technical support to the Air Staff Board and Air Force Council. 

Include coverage of areas such as incentives and warranties, contribution to 

operational support goals, and current tasks and initiatives. 

Rationale: R&M 2000 found great variability in the emphasis, content, and 

results of R&M programs and how this R&M information was presented to the Air 

Staff Board (ASB) and Air Force Council (AFC). Formal review of R&M programs 

will identify R&M standards for programs to emulate, promote a greater under¬ 

standing of R&M, and provide consistency in reporting. These reviews provide 

a routine mechanism to identify R&M issues to Air Force decision-makers for 

discussion during planned weapon system briefings such as Weapon System 

Program Assessment Reviews (WSPARs) and Secretary of the Air Force Program 

Reviews (SPRs). The following actions are designed to establish an Air Staff 

R&M review process. 

Methodology: 

1. Establish review criteria to include subjects, documents, and formats 

to assess program R&M. 
(OPR: AF/LE-R OCR: AF/LE/RD/X0) SUSPENSE: Mar 85 

2. Identify and track schedule of weapon system briefings to the ASB and AFC. 

(OPR: AF/LE-R OCR: AF/CVS) SUSPENSE: Mar 85 

3. Establish the content of R&M-related charts through coordination with 

AFSC, AFLC, program managers, and system program managers. Data should include 

such subjects as impact on operational support goals, warranties and incentives, 

building blocks, ground rules, and thresholds. 
(OPR: AF/LE-R OCR: AF/LE/RD/X0) SUSPENSE: Apr 85 

4. Review briefings prior to presentation to the ASB and AFC. 

(OPR: AF/LE-R OCR: AF/LE/RD/X0) SUSPENSE: Apr 85 

5. Provide R&M assessments to ASB and AFC representatives as required. 

(OPR: AF/LE-R OCR: AF/LE/RD/X0) SUSPENSE: Apr 85 
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OBJECTIVE IV: ACCOUNTABILITY AND FEEDBACK 

Action B; Begin independent R&M reviews of major programs to ensure sound 

R&M initiatives are being planned and implemented by program managers, system 

program managers, and contractors on major Air Force programs. 

Rationale: To institutionalize the Air Force commitment, R&M must be treated 

with the same importance as cost, schedule, and performance. A required task 

prior to most milestone decisions is completion of an Independent Cost Analysis 

(ICA). The independent R&M review is an equivalent concept to the ICA. The 

output from the independent R&M review team will be an assessment of the 

total R&M program to Include contractor performance, quantification of risk and 

cost of proceeding to the next phase, and a ”go/no-go" recommendation based on 

R&M implications. The following actions will establish the capability to do 

independent R&M reviews prior to milestone decisions or as directed by Air 

Force leadership. 

Methodology: 

1. Prepare guidelines to include objectives and analysis methodology 

for the independent R&M reviews. 

(OPR: AF/LE-R OCR: AF/AC/LE/RD/XO) SUSPENSE: Aug 85 

2. Establish schedule for independent reviews. (NOTE: Consider the SRAM 

II scheduled for Milestone II decision In Feb 86 as possible initial review.) 

(OPR: AF/LE-R OCR: AF/AC/LE/RD) SUSPENSE: Aug 85 

3. Establish membership and specific tasking for first independent R&M 

review team. 

(OPR: AF/LE-R OCR: AF/RD/LE, AFSC, AFLC) SUSPENSE: Aug 85 

4. Gather data, analyze data, and prepare report. 

(OPR: AF/LE-R OCR: AFSC, AFLC) SUSPENSE: Dec 85 

5. Brief results of first independent R&M review as required. 

(OPR: AF/LE-R OCR: AFSC, AFLC, SUSPENSE: Feb 86 

AF/AC/LE/RD) 

6. Document requirement for independent R&M reviews in AFR 800-18. 

(OPR: AF/LE OCR: AF/LE-R/RD) SUSPENSE: Jul 86 

H-24 



USAF R&M ACTION PLAN - R&M 2000 

OBJECTIVE IV: ACCOUNTABILITY AND FEEDBACK 

Action C: Revise the methodology and timeliness of establishing R&M operational 

needs by requiring statement of parameters in a manner directly related to 

the operational need and capable of translation into measurable, verifiable, 

and enforceable contract requirements. 

Rationale: One of the major impediments to developing a sound R&M program is 

the difficulty in clearly stating firm R&M requirements. The requirements 

process must promote disciplined, responsive, and accountable tracking of R&M 

during Statement of Need (SON) development, staffing, and validation. This 

applies to the Air Staff and participating commands and agencies. The follow¬ 

ing implementation actions are designed to develop firm R&M requirements in 

the SON to establish the earliest possible visibility for R&M. 

Methodology: 

1. Expand Mission Area Analysis (MAA) to cover R&M aspects of all major 

mission areas and supportability issues. 
(OPR: AF/XO OCR: AF/LE-R) SUSPENSE: Jul 85 

2. Ensure program reviews address the ability to trace requirements through 

the SON, System Operational Concept (SOC), and Program Management Directive (PMD) 

to determine that R&M has been adequately included in all stages of early weapon 

system planning. 
(OPR: AF/LE-R OCR: AF/XO/RD/LE) SUSPENSE: Aug 85 

3. Assure that training is administered where required to ensure personnel 

who establish requirements are acquainted with R&M technology to input appro¬ 

priate planned requirements in weapon systems development documents. 

(OPR: AF/LE-R OCR: MAJCOMs) SUSPENSE: Sep 85 

4. Review all early weapon system planning such as SONs, SOCs, and PMDs for 

sufficient levels of R&M documentation. 
(OPR: AF/LE-R OCR: AF/XO/RD/LE) SUSPENSE: Oct 85 

5. Create an annex to the SON for all weapon systems, which will list the 

R&M requirements for new systems or systems modifications. The R&M require¬ 

ments will be stated in R&M parameters that are measurable, verifiable, and 

enforceable. 
(OPR: AF/LE-R OCR: MAJCOMs, AF/RD/XO) SUSPENSE: Dec 85 OCR: MAJCOMs, AF/RD/XO) 
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OBJECTIVE IV: ACCOUNTABILITY AND FEEDBACK 

Action D: Provide a plan to develop and Implement an R&H data collection 

system that tracks measurable R&M parameters so that R&M can be evaluated 

throughout the weapon system life cycle. 

Rationale: R&M 2000 found that many data systems exist across the Air Force 

to gather R&M data. A standard method of baselining and tracking R&M in 

measurable and verifiable terms would be very beneficial. There must be a 

data system that enables managers to specifically quantify a system's R&M 

status at any time during its life cycle. Once this capability is estab¬ 

lished, more sophisticated analyses become possible, and logical R&M strategies 

can be developed on a cost-effective basis. It becomes paramount that this 

process begins as early as possible in the weapon system development process 

and be traceable through the various R&M "ups and downs” as a weapon system 

ages. Intelligent business and investment strategies become significantly 

easier when an adequate data base is available. The actions below are designed 

to produce the data system needed. 

Methodology: 

1. Evaluate the present data systems and processes to identify what data 

is available to quantify R&M in weapon systems. 

(OPR: AFLC, AFSC OCR: AF/LE-R) SUSPENSE: Sep 85 

2. Analyze current selected R&M data to determine direction for future 

development of data systems. In order to analyze this data, AF/LE-R should 

program and plan for their own computer hardware (Z-lOOs) and software support. 

(OPR: AF/LE-R OCR: AF/LE/RD/X0) SUSPENSE: Sep 85 

3. Prepare plan to acquire an R&M data collection system that tracks R&M 

parameters from cradle to grave. 

(OPR: AF/LE-R OCR: AFLC, AFSC) SUSPENSE: Dec 85 

4. Develop and implement a standard data base for R&M that is usable 

across commands, throughout the system life cycle, and enables analyses of 

R&M at any point in a weapon system's life cycle. 

(OPR: AFLC, AFSC OCR: AF/LE-R) SUSPENSE: Sep 92 
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OBJECTIVE IV: ACCOUNTABILITY ANO FEEDBACK 

Action E: Establish a system to identify generic R&M needs, innovations, and 

technological successes and transfer this information across all applicable 

weapon systems to guarantee maximum utility and payback are attained from R&M 

investments and actions. 

Rationale: There are many R&M initiatives, needs, and opportunities in the 

Air Force that can contribute to the success of other programs. An effective 

method of transmitting these benefits across the Air Force is required. The 

environment and system that will enable cross-fertilization of these many 

initiatives must be developed. Communication of R&M ideas, problems, successful 

programs, and new R&M initiatives must be transferred from weapon system to 

weapon system and from laboratory to laboratory. The actions below are designed 

to encourage cross-fertilization of information that may have broad application. 

Methodology: 

1. Consider incorporating reliability testing using Test-Analyze-And- 

Fix (TAAF) methodology on all future development programs. 

(OPR: AFSC OCR: AF/LE/RD/LE-R) SUSPENSE: Jul 85 

2. Consider performing developmental testing under simulated operational 

mission conditions to identify reliability performance on all future develop¬ 

mental testing. 
(OPR: AFSC, AFLC OCR: AF/LE/RD/LE-R) SUSPENSE: Jul 85 

3. Initiate a system of "user friendly” work process audits at the Air 

Logistics Centers to assure that work control documents, processes, equipment, 

tools, parts, and workmanship are at the levels that maintain the maximum 

possible R&M in items subject to repair. 

(OPR: AFLC OCR: AF/LE/LE-R) SUSPENSE: Aug 85 

A. Review the feasibility of expanding efforts to identify weak Line 

Replaceable Units (LRUs) through such methods as accelerated mission testing. 

(OPR: AFLC OCR: AF/LE/LE-R) SUSPENSE: Aug 85 

5. Adopt and standardize the Quality Verification Center (QVC) concept 

currently established at some of the Air Logistics Centers as a means to ensure 

that only quality materials and parts are used in repair processes. 

(OPR: AFLC OCR: AF/LE/LE-R) SUSPENSE: Oct 85 

6. Develop a feedback system where specific R&M needs and innovations can 

be specifically targeted for applications throughout the R&M world. The 

feedback system should include: 

- Identification of generic R&M innovations 

Identification of generic R&M needs 

Target programs where innovations apply 

Transfer of technology/knowledge to appropriate organizations 

(OPR: AFLC, AFSC OCR: AF/LE-R) SUSPENSE: Sep 85 
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OBJECTIVE IV: ACCOUNTABILITY AND FEEDBACK 

Action F; Review selected weapon system decision documentation Including state¬ 

ment of need, program management directive, decision coordinating paper, request 

for proposal, source selection plan, acquisition plan, and R&M plan on weapon 

system programs to ensure R&M is adequately addressed and to assess their Impact 

on operational support. 

Rationale : Throughout the acquisition process, key documents are generated for 

direction, planning, reporting, and decision making. These documents typically 

address a wide range of topics including reliability and maintainability. The 

purpose of this review Is to monitor the Implementation of existing Air Force 

R&M policy and procedures and to assist in the process of developing standardized 

approaches to R&M applicable across the wide variety of programs. These actions 

are designed to ensure review of basic program documentation for R&M considera¬ 

tions. 

Methodology: 

1. Determine which programs require review by AF/LE-R and which programs 

may be reviewed by MAJCOMs (based upon thresholds such as dollar value, 

program stage, or program visibility) to ensure Implementation of Air Force 
R&M policies and procedures. 

(OPR: AF/LE-R OCR: AF/LE/RD/XO) SUSPENSE: Mar 85 

2. Request OPRs provide identified documents to AF/LE-R for review. 

(OPR: AF/LE-R OCR: MAJCOMs) SUSPENSE: Mar 85 

3. Begin review of key program documents to include items such as statement 

of need, program management directive, acquisition plan, decision coordinating 

paper, request for proposal, source selection plan, and R&M program plan. 

(OPR: AF/LE-R OCR: AF/LE/RD/XO) SUSPENSE: Apr 85 

4. Ensure MAJCOM R&M plans cover review of acquisition documents not 

meeting Air Staff criteria/thresholds. 

(OPR: MAJCOMs OCR: AF/LE/RD/XO/LE-R) SUSPENSE: Sep 85 

5. Revise regulations to formalize review process as required. 

(OPR: AF/LE-R OCR: AF/LE/RD/XO) SUSPENSE: Jul 86 
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OBJECTIVE IV: ACCOUNTABILITY AND FEEDBACK 

Action G: Establish Air Force review of command and weapon system R&M activi- 

ties through active staff assistance and IG surveillance to assess the degree 

of compliance with Air Force R&M policy and procedures, to assist commands in 

building effective R&M programs, and to evaluate R&M 2000 implementation 

effectiveness. 

Rationale: The Air Staff has the responsibility of establishing R&M policy and 

ensuring this policy is followed. Staff assistance visits are necessary to 

provide for informal exchange of ideas between AF/LE-R and MAJCOM staffs on 

progress towards implementing R&M 2000. IG surveillance will provide the 

formal mechanism for assessing how well the Air Force is adhering to the new 

R&M policy. The following actions are designed to evaluate how R&M policy is 

being implemented in the Air Force. 

Methodology: 

1. Identify schedule and agenda for staff assistance visits to using 

commands to discuss progress in implementing R&M 2000 and to resolve MAJCOM 

issues. 
(OPR: AF/LE-R OCR: AF/RD/LE, MAJCOMs) SUSPENSE: May 85 

2. Begin staff assistance visits to using commands. 

(OPR: AF/LS-R OCR: MAJCOMs) SUSPENSE: Jul 85 

3. Plan for semiannual staff interchange visits with AFSC and AFLC to ex¬ 

change ideas and resolve R&M issues. 
(OPR: AF/LE-R OCR: AFSC, AFLC) SUSPENSE: Nov 85 

4. Begin semiannual staff assistance visits to AFSC and AFLC. 

(OPR: AF/LE-R OCR: AFSC or AFLC) SUSPENSE: Dec 85 

5. Identify IG focal point for R&M. 
(OPR: AF/IG OCR: AF/LE-R) SUSPENSE: Sep 85 

6. Review IG feedback from previous inspections for R&M findings. 

(OPR: AF/LE-R OCR: AF/IG) SUSPENSE: Sep 85 

7. Insert R&M into the IG training school and ensure that R&M is a factor 

considered in Air Force and command inspections. 
(OPR: AF/IG OCR: AF/LE-R) SUSPENSE: Dec 85 

8. Review the planned IG schedule and identify proper timing and type 

of IG reviews. Consider a Special Interest Item on R&M in late 1985 followed 

by a Functional Management Inspection or System Acquisition Management Inspec¬ 

tion beginning in late 1986. 
(OPR: AF/LE-R OCR: AF/IG) SUSPENSE: Dec 85 

9. Begin Functional Management Inspection or System Acqusition Management 

Inspection. 
(OPR: AF/IG OCR: MAJCOMs, AF/LE-R) SUSPENSE: Sep 86 
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OBJECTIVE V: COMMUNICATION AND MOTIVATION 

Action A: Identify and promote successful R&M programs from the technology 

base and from development, production, and fielded systems to serve as models 

and standards of excellence across the Air Force. 

Rationale: R&M 2000 showed successful R&M programs stood out because of 

certain traits such as management commitment, R&M emphasis, Iterative design, 

and firm R&M requirements. The Air Force must identify programs from each 

phase of the life cycle to serve as models for R&M implementation. These 

programs will be the standards against which the merits of other programs are 

judged. The following actions are designed to identify and promote successful 

R&M efforts. 

Methodology: 

1. Contact AFSC and AFLC focal points to discuss and establish criteria 

for selection of model R&M programs. 

(OPR: AF/LE-R OCR: AFSC, AFLC) SUSPENSE: Apr 85 

2. Identify successful R&M programs from four phases (technology base, 

development, production, modifications to fielded systems). Identify the 

critical elements that make these programs successful. 

(OPR: AFSC, AFLC OCR: AF/LE-R) SUSPENSE: Jun 85 

3. Establish these programs as models for others to emulate and use these 
criteria to judge other R&M programs. 

(OPR: AFSC, AFLC OCR: AF/LE-R) SUSPENSE: Jul 85 

4. Publish and disseminate these success stories to challenge and guide 
others. 

(OPR: AFSC, AFLC OCR: AF/LE-R, SAF/PA) SUSPENSE: Jul 85 
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OBJECTIVE V: COMMUNICATION AND MOTIVATION 

Action B: Develop and implement a coordinated internal information plan to 
clearly communicate the senior-level commitment to sustain and broaden the 

Air Force emphasis on R&M. 

Rationale: R&M 2000 showed communicating and maintaining the commitment to R&M 
was a crucial step in convincing both the Air Force and industry of the serious¬ 
ness of the R&M improvement effort. This coordinated communications plan is an 
umbrella task that takes the output of other actions and integrates them to 
support the R&M 2000 effort. The following actions are designed to provide an 
internal information plan for near-term publicity and to generate and maintain 

the R&M focus and interest over the next several years. 

Methodology: 

1. Review and prioritize sources of R&M information and identify potential 

avenues of communication to the Air Force and Industry. 
(OPR: AF/LE-R OCR: SAF/PA) SUSPENSE: Apr 85 

2. Establish a plan for telling the R&M story in media such as Airman 
Magazine, Air Force Now, and an AFCOLR video tape update by AFSC/CC and AFLC/CC. 

(OPR: “ÃF/LE-R OCR: SAF/PA, AFSC, AFLC) SUSPENSE: Apr 85 

3. Target communications to Air Force leadership, program managers, system 
program managers, R&M functionals, and industry counterparts. 

(OPR: AF/LE-R OCR: SAF/PA) SUSPENSE: Apr 85 

4. Identify what, if any, special contacts with Congress and their staffs 

are appropriate to explain the R&M improvement effort. 
(OPR: AF/LE-R OCR: SAF/LL, AF/AC) SUSPENSE: Apr 85 

5. Develop a coordinated, comprehensive communication plan to support the 
R&M 2000 effort to include activities such as media stories, model R&M programs, 

and a symposium. 
(OPR: AF/LE-R OCR: SAF/PA) SUSPENSE: Apr 85 

6. Carry out communication plan. 
(OPR: AF/LE-R OCR: AF/AC, SAF/LL/PA) SUSPENSE: Jul 86 
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OBJECTIVE V: COMMUNICATION AND MOTIVATION 

Action C: Identify, publish, and use R&M success stories and lessons learned 

to sustain an effective communication and motivation program across organiza¬ 

tions and weapon systems. 

Rationale : Institutionalization requires that R&M emphasis endure over time. 

Success stories published on a regular basis sustain R&M interest and use the 

principle, "success breeds success.” R&M lessons learned provide specific 

feedback on positive points and shortcomings In existing R&M programs. The 

following actions are designed to establish regular reporting of success 

stories and effective use of lessons learned. 

Methodology; 

1. Identify and publish successf”.! stories on R&M management Initiatives 

or weapon systems programs. 

(OPR: MAJCOMs OCR: AF/LE-R, SAF/PA) SUSPENSE: Quarterly 

2. Send R&M success stories to AF/LE-R and SAF/PA. 

(OPR: MAJCOMs OCR: AF/LE-R, SAF/PA) SUSPENSE: Quarterly 

3. Incorporate R&M success stories into presentations by AF leadership 

to industry, Congress, and the public. 

(OPR: AF/LE-R OCR: SAF/PA) SUSPENSE: Quarterly 

4. Review AFSC/AFLC lessons learned programs and expand emphasis on R&M. 

(OPR: AFSC, AFLC OCR: AF/LE-R) SUSPENSE: June 85 

5. Ensure these R&M lessons learned are used by all programs. 

(OPR: AFSC, AFLC OCR: AF/LE-R) SUSPENSE: Sep 85 
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OBJECTIVE V: COMMUNICATION AND MOTIVATION 

Action D: Publish motivational tools such as pocket R&M guides or fact 
on successful R&M programs to provide information and sustain interest in R&M. 

Rationale: R&M 2000 showed the importance of convincing all levels of the 
Air Force" on the Importance of Improving R&M to achieve institutionalization. 
Motivational tools such as pocket guides, fact sheets, poster campaigns, and 
bumper stickers are proven methods of reinforcing fundamental concepts, 
generating interest, and maintaining momentum towards Improved R&M in the Air 
Force. The following actions ere designed to develop and distribute R&M 

motivational material. 

Methodology: 

1. Arrange a meeting with AFSC and AFLC focal points to discuss 

(OPR: AF/LE-R OCR: AFSC, AFLC) SUSPENSE: Jun 85 

2. Identify potential motivational tools and assign OPRs to develop and 

distribute them. _ * ac 

(OPR: AFSC, AFLC OCR: AF/LE-R) SUSPENSE: Jun 85 

3. Disseminate motivational tools. 
(OPR: AFSC, AFLC OCR: AF/LE-R, SAF/PA) SUSPENSE: Dec 85 

4. Begin publishing a quarterly fact sheet or letter to the commanders 

summarizing the status of R&M 2000. „„„„„„or. „ oc 
(OPR: AF/LE-R OCR: AFSC, AFLC) SUSPENSE: Dec 85 
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OBJECTIVE V: COMMUNICATION AND MOTIVATION 

Action E: Publish guidebooks for implementing successful R&M programs on 
new and fielded systems to provide a source of R&M information for program 
managers, system program managers, engineers, and other functional personnel. 

Rationale: R&M 2000 showed the competing demands on program managers and 
system program managers, demonstrated the need to give clear guidance that 
R&M is wanted, and showed how to achieve a good R&M program. Guidebooks for 
managers and new engineers will provide useful case studies and standard 
elements of successful R&M programs. The following actions are designed to 
encourage professional military education students to write guidebooks to 
serve as ready references on how to set up effective R&M programs. 

Methodology: 

1. Discuss content of guidebooks and assign OPRs. 
(OPR: AF/LE-R OCR: AFSC, AFLC) SUSPENSE: Jun 85 

2. Prepare topic sheets on R&M for Air University. 
(OPR: AFSC, AFLC OCR: AU, AF/LE-R) SUSPENSE: Jun 85 

3. Work with officers researching guidebooks to ensure access to 
programmatic data. 

(OPR: AFSC, AFLC OCR: AU, AF/LE-R) SUSPENSE: Dec 85 

4. Publish and distribute guidebooks. 
(OPR: AFSC, AFLC OCR: AU, AF/LE-R) SUSPENSE: Jun 86 

H-34 



USAF R&M ACTION PLAN - R&M 2000 

OBJECTIVE V: COMMUNICATION AND MOTIVATION 

Action F: Conduct a symposium for senior Air Force and industry leaders to 
promote R&M initiatives, exchange R&M ideas, and assess the progress towards 

institutionalizing the commitment to R&M. 

Rationale: R&M 2000 showed sustained Air Force commitment is essential to 
convince industry the Air Force is serious about improved R&M. A senior- 
level Air Force and industry R&M symposium scheduled about one year after 
release of R&M 2000 will provide the opportunity to jointly address R&M 
improvement and reinforce why we must succeed. The following actions are 
designed to arrange a symposium to provide a high-visibility forum to sustain 

R&M commitment. 

Methodology: 

1. Examine past high-level management symposia to identify positive 

features and to avoid pitfalls. 
(OPR: AF/LE-R OCR: MAJCOMs) SUSPENSE: Sep 85 

2. Identify points of contact from MAJCOMs and potential speakers of high 

R&M renown. 
(OPR: AF/LE-R OCR: MAJCOMs) SUSPENSE: Oct 85 

3. Prepare action plan for symposium to include proposed date, location, 

duration, attendance, and agenda. 
(OPR: AF/LE-R OCR: MAJCOMs) SUSPENSE: Oct 85 

4. Implement action plan for symposium. 
(OPR: AF/LE-R OCR: MAJCOMs) SUSPENSE: Jan 86 

5. Hold symposium. 
(OPR: AF/LE-R OCR: MAJCOMs) SUSPENSE: Feb 86 
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OBJECTIVE V: COMMUNICATION AND MOTIVATION 

Action G: Expand the scope of the AFSC/AFLC R&M workshop to address R&M 
from a managerial perspective and Include participation by program managers 
and system program managers to foster Increased R&M emphasis and commitment. 

Rationale : R&M 2000 showed commitment to R&M must be Institutionalized by 
three main groups: Air Force leadership, program managers and system program 
managers, and R&M functionals including R&M specialists and design engineers. 
The annual AFSC/AFLC R&M workshop provides a good exchange of technical R&M 
Information for R&M functionals. This workshop should be expanded to include 
managerial topics and to encourage program managers1 and system program 
managers' attendance. The following actions are designed to expand the influ¬ 
ence of the AFSC/AFLC R&M workshop on managers. 

Methodology: 

1. Review past attendance and topics at R&M workshops to identify 
potential to add managerial topics. 

(OPR: AFSC, AFLC OCR: AF/LE-R) SUSPENSE: Jul 85 

2. Coordinate proposed agenda with AF/LE-R. Address the progress of 
R&M 2000 at workshop. 

(OPR: AFSC, AFLC OCR: AF/LE-R) SUSPENSE: Aug 85 

3. Invite program managers, system program managers, design engineers, 
and other people who have influence over R&M progress to attend R&M workshop. 

(OPR: AFSC, AFLC OCR: AF/LE-R) SUSPENSE: Oct 85 

4. Conduct R&M workshop. 

(OPR: AFSC, AFLC OCR: AF/LE-R) SUSPENSE: Oct 85 
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OBJECTIVE V: COMMUNICATION AND MOTIVATION 

Action H: Establish an Air Force award program for individual and organiza- 

tional R&M excellence to recognize R&M achievement and to motivate others to 

excel. 

Rationale: Successful efforts must be rewarded to maintain support for 

R&M 2000 and to challenge others to excel. The proposed annual award (plaque 

or similar item) presented by the Secretary of the Air Force will acknowledge 

individual or organizational R&M contributions. The following actions are 

designed to ensure R&M excellence is recognized and rewarded. 

Methodology: 

1. Plan, organize, and establish criteria for R&M award program. 

(OPR: AF/LE-R OCR: SAF/PA) SUSPENSE: Sep 85 

2. Identify timing for the first award. 
(OPR: AF/LE-R OCR: SAF/PA) SUSPENSE: Sep 85 

3. MAJCOMs forward nominations to AF/LE-R. 

(OPR: MAJCOMs OCR: AF/LE-R) SUSPENSE: Nov 85 

4. Select winner and arrange presentation of the award. 

(OPR: AF/LE-R OCR: MAJCOMs) SUSPENSE: Feb 86 

5. Revise AFR 800-18 to address the R&M award program. 

(OPR: AF/LE OCR: AF/LE-R) SUSPENSE: Jul 86 
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OBJECTIVE VI: INDUSTRY COMMITMENT 

Action A: Incorporate R&M considerations into weapon system acquisition plan¬ 
ning to ensure business strategy, program direction, and contract preparation 
effectively address R&M throughout the acquisition process. 

Rationale: The overall acquisition strategy determines the focus and direction 
of acquisition and modification programs. It is the basis for developing source 
selection criteria, product performance agreement approaches, and contract 
content. It also forms the basis for the demands we will place on ourselves and 
our contractors during the life of the program. An integral element of that 
overall strategy must be the plan for achievement of a reliable, maintainable 
system. Current acquisition strategies often do not adequately address R&M, 
therefore making it unlikely formal communications with industry will do so. 
For example, Program Management Directives (PMDs) are not required to include 
R&M parameters or address the overall importance of R&M in the program. The 
Program Management Plan (PMP) often does not adequately address R&M management 
or other R&M issues such as concurrency and the transition from design to 
production. This action is designed to ensure R&M is adequately addressed in 
the development of weapon system acquisition strategies. 

Methodology: 

1. Establish procedures for Air Staff and command-level review of PMDs, 
PMPs, acquisition plans, and other related documents that impact the strategy 
for establishing and achieving R&M through contractor activities, (reference 
Objective IV, Action F) 

(OPR: AF/LE-R OCR: AF/LE/RD/XO) SUSPENSE: Apr 85 

2. Require clear, concise statements of specific program R&M requirements 
in every applicable PMD as well as a statement identifying the level of impor¬ 
tance R&M will have in all planning, solicitation, and contractual documents. 

(OPR: AF/RD OCR: AF/LE-R, AF/LE) SUSPENSE: Sep 85 

3. Require a weapon system R&M plan be included as an attachment to all 
PMPs to provide a single, coordinated strategy for managing all aspects related 
to achievement of the required system R&M during both the near-term contractor 
activity and the long-term system life, (reference Objective III, Action B) 

(OPR: AFLC, AFSC OCR: MAJCOMs SUSPENSE: Sep 85 

4. Require the PMP and accompanying weapon system R&M plan be "transitioned" 
to AFLC at program management responsibility transfer to be used as the basis for 
a system management plan. 

(OPR: AFSC, AFLC OCR: AF/LE-R) SUSPENSE: Sep 85 

5. Include as topics for discussion at Business Strategy Panels (BSPs) 
R&M related issues such as R&M requirements, reliability growth, treatment 
of R&M in source selection, concurrency, transition from design to production, 
and product performance agreements. 

(OPR: AFSC, AFLC, AF/RD OCR: AF/LE-R, MAJCOMs) SUSPENSE: Oct 85 
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OBJECTIVE VI: INDUSTRY COMMITMENT 

Action B: Improve the translation of operational needs to ensure request for 
proposal and contract specifications contain R&M parameters expressed as 
measurable, verifiable, and enforceable requirements. 

Rationale: The formal mechanism for institutionalizing the Air Force R&M com¬ 
mitment is the contract. Documents such as the system specification, statement 
of work, and data requirements lists form the basis for system/modification 
design, development, and acceptance. R&M 2000 Identified the lack of clear 
R&M requirements as one of the key impediments to achieving improved R&M. 
Defining R&M requirements in these documents is essential to the other R&M 2000 
recommendations. Without contractually enforceable R&M requirements, no basis 
exists for demanding improved R&M, nor is any improvement likely. These actions 
are designed to ensure every contract identifies R&M requirements in a manner 

capable of being measured, verified, and enforced. 

Methodology: 

1. Establish and Implement management controls designed to ensure: 

- R&M requirements are derived from and traceable to operational 

requirements 

- R&M parameters are expressed in the specification, statement of 
work, and other contract documents as firm requirements and not as 

goals 

- R&M requirements are expressed in measurable, verifiable, and 

enforceable terms 

- Prior to production, R&M requirements are verified by analysis, 
inspection, and/or demonstration testing. Ensure a clear definition of test 

failure is included in the specification. 
(OPR: MAJCOMs OCR: AF/LE-R/XO/RD) SUSPENSE: Sep 85 

2. Advise AF/LE-R of the management controls in place to ensure satisfac¬ 

tory completion of this action. 
(OPR: MAJCOMs OCR: AF/LE-R/XO/RD) SUSPENSE: Nov 85 
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OBJECTIVE VI: INDUSTRY COMMITMENT 

Action C: Increase consideration of R&M in all weapon system source selections 

and Include R&M expertise In source selection organizations to ensure the Air 

Force commitment to R&M Is reflected In contract awards. 

Rationale: R&M 2000 Identified a consistent theme from Industry and government 

that the Air Force must go beyond an Internal commitment and obtain the atten¬ 

tion of industry if the R&M Improvement effort is to succeed. The clearest 

signal we can provide to Industry is through the source selection process. 

Executive summary letters, Instructions for proposal preparation, and evaluation 

factors for award must reflect R&M as coequal with cost, schedule, and other 

performance requirements. Similarly, source selection notifications and 

debriefings must emphasize the role R&M played in the outcome. Critical assess¬ 

ment of R&M in noncompetitive and follow-on awards must also be emphasized. 

This action is designed to ensure industry is committed to improved R&M by 

awarding contracts for Air Force weapon systems based upon a balanced consider¬ 

ation of R&M and other performance requirements. 

Methodology; 

1. Encourage the use of techniques such as draft requests for proposal, 

industry conferences, presolicitation, and preproposal conferences to explore 

technology maturity in relation to proposed R&M requirements. 

(OPR: MAJCOMs OCR: AF/LE-R/RD) SUSPENSE: Jul 85 

2. Require the program management directive to address R&M require¬ 

ments and their importance in the overall structure of the program as coequal 

with cost, schedule, and other performance requirements to ensure the program 

will be conducted and the sources selected based in part upon that direction. 

(OPR: AF/RD OCR: AF/LE-R/LE) SUSPENSE: Sep 85 

3. Require evaluation of R&M as a major consideration in all applicable 

source selections In a manner coequal with cost, schedule, and other performance 

requirements and ensure representation of appropriate levels of R&M expertise 

in source selection organizations. 

(OPR: MAJCOMs OCR: AF/LE-R/RD) SUSPENSE: Sep 85 

4. Establish policy and procedures to monitor the consideration of R&M 

in all applicable source selections to determine the degree of compliance. 

(OPR: MAJCOMs OCR: AF/LE-R/RD) SUSPENSE: Sep 85 

5. Revise AFR 70-15 to identify R&M as considerations in all applicable 

source selections. 

(OPR: AF/RD OCR: AF/LE-R) SUSPENSE: Jul 86 
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OBJECTIVE VI: INDUSTRY COMMITMENT 

Action D: Implement in-depth assessment of R&M during all design reviews to 

provide early evaluation of R&M plans and progress and to ensure R&M is being 

treated in a manner equal to other performance requirements. 

Rationale; A successful program must include concise R&M requirements in the 

specification and statement of work and emphasize R&M as major criteria in 

the contractors' proposal evaluation. It is essential this emphasis be con¬ 

tinued throughout the contractual design review process. Throughout this 

process, the Air Force must insist that the reliability and maintainability 

of the system under consideration be specifically considered in a manner con¬ 

sistent with its priority as coequal to cost, schedule, and other performance 

requirements. Similarly, the Air Force must Insist that prime contractors 

flow-down this concern for R&M to each of their subcontractors and vendors. 

These actions are designed to establish procedures that will ensure such 

priority Is given. 

Methodology; 

1. Require in-plant Contract Administration Service (CAS) engineers to 

actively participate in design reviews and periodic evaluations of contractor 

R&M activity. 
(OPR; AFSC, AFLC OCR: AF/LE-R) SUSPENSE: Jun 85 

2. Establish procedures to ensure consideration of reliability and 

maintainability in each prime contractor, subcontractor, and vendor design 

review in a manner consistent with its priority as coequal to cost, schedule, 

and other performance requirements. 

(OPR: AFSC, AFLC OCR: AF/LE-R) SUSPENSE: Sep 85 

3. Establish policies and procedures to assist program offices In the 

evaluation of contractor-developed Reliability Design Guidelines and Design 

for Maintainability Checklists required by MIL-STD-1521A (USAF). 

(OPR: AFSC, AFLC OCR: AF/LE-R) SUSPENSE: Sep 85 

4. Ensure all participants in design reviews are knowledgeable of the 

program R&M objectives and are properly trained to assess the contractors' 

plans and progress toward achieving the contract R&M requirements. 

(OPR: AFSC, AFLC OCR: AF/LE-R) SUSPENSE: Sep 85 
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OBJECTIVE VI: INDUSTRY COMMITMENT 

Action E: Enhance the use of Product Performance Agreements (PPAs) by estab- 

lishingand implementing an aggressive policy for their use, improving warranty 

administration, and intensifying management review of PPAs to ensure contractor 

commitment and motivation. 

Rationale: Contractor motivation to achieve improved R&M is essential to the 

ultimate success of R&M 2000. This motivation can be developed or fostered by 

the contractor through pursuit of Internal goals such as increased market share, 

enhanced corporate image, and/or Increased profit. Contractor motivation for 

enhanced R&M can also result from external factors such as government contract 

financial incentives, extended field use warranties, and emphasis in award fee 

plans. These various incentives, or Product Performance Agreements (PPAs), are 

some of the numerous techniques available to the program manager. When properly 

applied, these agreements can provide two benefits. First, they can be an 

effective means of assuring visibility and emphasis by government and contractor 

management on achievement of R&M requirements. Second, PPAs can provide tangi¬ 

ble and intangible benefits such as improved performance, reliability, and 

quality; reduced life cycle cost; early and rapid resolution of problems; rea¬ 

listic estimates of field performance; contractor responsibility for field 

performance; and improved evaluation of field performance and motivation in 

design and production. However, these agreements alone cannot achieve increased 

R&M, nor are they a substitute for a well-planned and executed R&M program. 

They must be an integral part of an overall R&M program carried throughout the 

design and development phase and based on a clear statement of system R&M 

requirements. Today, more effective use of these agreements is hampered by the 

absence of formal reporting requirements, consistent policy, and direction. The 

Air Force has established the Product Performance Agreement Center (PPAC) to 

assist in correcting these deficiencies and to facilitate the effective use of 

PPAs by Air Force acquisition activities. However, the present PPAC manning 

level has severely limited the technical assistance PPAC has been able to 

provide In this inherently complicated and broad-based area. The following 

actions will improve the effectiveness of PPAs across our weapon system acquisi¬ 

tions . 

Methodology: 

1. Review PPA approach being used to motivate the contractor as a part of 

all weapon system reviews prior to Air Staff Board and Air Force Council 

briefings. 

(OPR: AFSC, AFLC OCR: AF/RD/LE-R) SUSPENSE: Apr 85 

2. Require the Product Performance Agreement Center (PPAC) be an active 

participant In development of the R&M strategy on all major programs. Investi¬ 

gate the need to accelerate Air Force manning of the center in advance of the 

planned FY 86/FY 87 manning increases to provide the capability to support 

this expanded scope of work. 

(OPR: AFSC, AFLC OCR: AF/RD/LE) SUSPENSE: Jul 85 



3. Ensure program management directives require consideration of PPAs 
to motivate the contractor to design and produce reliable and supportable 

systems. 
(OPR: AF/RD OCR: AF/LE-R) SUSPENSE: Aug 85 

4. Enhance the Air Force implementation policy for the application of 
PPAs for improved R&M by establishing policy in Federal Acquisition Regulation 

(FAR) Supplements that stresses the following points: 

- Every Air Force system and subsystem acquisition must consider the use 
of PPAs and document any decision not to incorporate such an agreement. Decision 
to not incorporate PPAs should receive appropriate levels of management review. 

- The PPA strategy must be an integral part of and complementary to the 

overall program strategy. 

- R&M should be incentivized in the development phase, primarily through 
the use of award fees and incentives. Contractors should be formally notified 
as early as possible in the acquisition (design stage) of our intent to require 
warranties/guarantees during production to assure R&M inherent in the design is 

achieved during an extended period of field use. 

- R&M incentives must be simple, easily understood, and be of sufficient 
value as compared to other incentives or contract requirements. 

- R&M must be emphasized as an essential element of weapon system award 

fee plans. 

- Evaluation of contractor performance subject to a PPA must be based on 

a sufficient period of field use and measurable, verifiable parameters. Con¬ 
tractors should be given reasonable access to the facilities and records that 

apply to the items covered by the PPA. 

- Development of PPAs requires the combined efforts of program engineers, 
contracting officers, logisticians, cost analysts, users, and maintainers. 

- The Air Force must recognize and provide for the administrative skills, 
tracking systems, and maintenance procedures essential to effective I PA manage¬ 

ment and field administration. 
(OPR: AF/RD OCR: MAJCOMs, AF/LE-R) SUSPENSE: Sep 85 

5. Establish and implement a plan for the overall management of PPA issues 
in the Air Force. This plan should include such topics as the development of a 
PPA data reporting system and warranty cost effectiveness models, symposia/work¬ 
shops to involve users in PPA strategy, and the publication of studies, analyses, 
and guidebooks to assist program managers/system program managers in selecting, 
tailoring, and implementing PPAs and assessing their effectiveness. 

(OPR: AF/RD OCR: MAJCOMs, AF/LE-R) SUSPENSE: Sep 85 



USAF R&M ACTION PLAN - R&M 2000 

OBJECTIVE VI: INDUSTRY COMMITMENT 

Action F: Establish a program designed to encourage aerospace contractors to 

implement R&M motivation programs and to employ effective R&M design and manu¬ 

facturing techniques to ensure their commitment and capability to meet Air Force 

requirements. 

Rationale: Air Force and industry must work together to obtain highly reliable 

and maintainable weapon systems. This action plan addresses a methodology for 

institutionalizing R&M within the Air Force. In parallel with this internal 

effort, it is essential to Involve industry in a similar effort to institutiona¬ 

lize R&M within their corporate structure. Periodic joint Air Force/industry 

meetings involving various management levels can be designed to (1) reinforce 

the Air Force commitment; (2) alleviate industry's skepticism concerning the 

initiative based upon their experience with past R&M "pushes;" (3) serve as a 

forum for Air Force/contractor interchanges on programs, procedures, techniques, 

successes, and failures in R&M; (4) encourage industry to adopt improved R&M as 

one of their corporate goals. These actions are designed to complement other 

recommendations by ensuring both sides of the acquisition equation - Air Force 

and industry - are fully supportive, committed, and capable of responding to this 

initiative. 

Methodology: 

1. Brief R&M 2000 to industry for their Information to demonstrate our 

resolve to make R&M coequal to cost, schedule, and performance. 

(OPR: AF/LE-R OCR: SAF/PA) SUSPENSE: Jun 85 

2. Establish procedures for periodically submitting articles on R&M to 

industry and professional journals and magazines. 

(OPR: AF/LE-R OCR: MAJCOMs) SUSPENSE: Jun 85 

3. Create an Industry awareness program to keep R&M visible, provide 

motivation for contractors to be interested in R&M, and to get industry involved 

in R&M. Designed along the lines of a Zero Defects program, the Air Force R&M 

awareness program would include: 

A recognition and awards program to recognize R&M achievement and 

motivate industry leadership and workers to improve R&M 

- The use of video-taped presentations, R&M handouts, and posters to 

generate interest, focus attention, and keep R&M visible. 
(OPR: AF/LE-R OCR: AF/LE, SAF/PA, MAJCOMs) SUSPENSE: Nov 85 

4. Work with industry and professional associations to ensure R&M is 

adequately addressed in hardware and technology "shows," or to sponsor shows 

that focus on R&M. 
(OPR: AF/LE-R OCR: AFSC, AFLC) SUSPENSE: Nov 85 



5. Establish an ongoing program with key contractors and subcontractors 

designed to encourage each contractor to review their Internal policies 

and procedures to ensure each has a motivated work force properly trained 

and equipped to design and manufacture reliable weapon systems and components. 

(OPR: AFSC, AFLC OCR: AF/LE-R) SUSPENSE: Dec 85 

6. Initiate annual R&M symposia for various levels of Air Force and corpor¬ 

ate management designed to develop continuing support for the Air Force initia¬ 

tive. These symposia should include: 

Senior management discussion of Air Force overall R&M objectives, long- 

range plans, and assessments of corporate institutionalization 

- Program management-level discussion of programmatic R&M issues, initia^ 

tives, and R&M objectives 

- Staff engineering interchanges on effective techniques, tradeoffs, 

initiatives, and new technologies in R&M. 

(OPR: AFSC, AFLC OCR: AF/LE-R) SUSPENSE: Dec 85 
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CHARTER 

FOR 

SPECIAL ASSISTANT TO DEPUTY CHIEF OF STAFF/LOGISTICS & ENGINEERING AND 

DEPUTY CHIEF OF STAFF/RESEARCH DEVELOPMENT & ACQUISITION FORRELIABILITY 

AND MAINTAINABILITY 

The Air Force requires improved Reliability and Maintainability (R&M) in 

weapon systems to meet future operational support goals within existing 

resources. The Air Force is institutionalizing its commitment to achieve 

these improvements by ensuring R&M is treated equal1/ with cost, schedule, 

and performance. The Office of the Special Assistant to Deputy Chief of 

Staff/Logistics & Engineering and Deputy Chief of Staff/Research Development 

& Acquisition for R&M is established to consolidate in the Air Staff the 

responsibility, authority, and expertise to guide the Air Force initiative to 

improve R&M. The Special Assistant ir an essential element of commitment to 

achieve Air Force operational support goals through improved R&M. The responsi¬ 

bilities of the Special Assistant for R&M include the following: 

- Manage and implement the Air Force R&M institutionalization program 

(R&M 2000) 

- Establish operational support goals and track the impact of R&M improve¬ 

ments on goals 

- Act as advocate and focal point for Air Force R&M 

- Establish and coordinate Air Force policy for R&M 

- Develop and implement command, weapon system, and technology R&M planning 

- Perform reviews and oversight of program R&M performance 

- Provide R&M technical support to the Air Staff Board and Air Force Council 

including advisability to proceed 

- Work with industry to ensure they have commitment and capability to meet 

Air Force R&M requirements 

- Establish an active R&M communication and motivation program 

- Monitor institutionalization of R&M improvement at the major commands 
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Paul F. Goree 

IDA-D-35 

IDA-D-30 

IDA-D-39 

IDA-D-38 

IDA-R-272 

IDA RELIABILITY AND MAINTAINABILITY STUDY, IDA-R-272 
Vol III, A Case Study Analysis, John R. Rivoire, 
Paul F. Goree 

ON TRACKING RELIABILITY GROWTH, Larry H. Crow, 1292-75RM 
1975 Annual R&M Symposium 079 

RELIABILITY OF AIRCRAFT AS DETERMINED BY 
OPERATIONAL FIELD TESTS: THE NEED FOR PROPER 
TEST DESIGN AND DATA REQUIREMENTS, Chauncy F. 
Bell, Rand Corp., NATO conference on the 
application of operational research to 
reliability 

F-18 HORNET RELIABILITY CHALLENGE: STATUS 
REPORT, Michael P. Ricketts, McDonnell Aircraft 
Co., 1982 Proceedings Annual R&M Symposium 

R&M ENGINEERING DATA BASES IN THE US ARM'.' 
Clarence N. Meese Jr., MERADCOM, 1982, 
Proceedings Annual R&M Symposium 

BIT FALSE ALARMS: AN IMPORTANT FACTOR IN OPERA¬ 
TIONAL READINESS, J.G. Malcom, Hughes Aircraft Co., 
1982 Proceedings Annual R&M Symposium 

J-8 

Aug 83 

Oct 83 

Aug 83 

Aug 83 

Aug 83 

Nov 73 

Nov 83 

1975 

30 Jun - 
4 Jul 6‘ 

Jan 82 

Jan 82 

Jan 82 



INDEX # 

M-03D 

M-03E 

M-03F 

M-04A 

M-Q4B 

M-04C 

M-04D 

M-04E 

M-05A 

M-06A 

M-06B 

M-06C 

DESCRIPTION DOCUMENT # 

OPTIMIZING SPARE MODULE BURN-IN, David M. Marko, 
Thomas D. Schoonmaker, General Electric Co., 1982 

Proceedings Annual R&M Symposium 

CASE HISTORIES OF RECURRING R&M PROBLEMS IN 
NAVY PROGRAMS, John Fleischmann, Naval Sea 

Command, Augustus Constantinides, Columbia 
Research Corp., 1982 Proceedings Annual R&M 

Symposium 

UK RAF APPROACH TO RELIABILITY AND MAINTAIN¬ 
ABILITY, Group Capt A.B Blackney, RAF Maintenance 

Data Centre, RAF Swanton Morley and Squad Leader 

M.W. Walts, Ministry of Defense 

THE NEW LOOK IN RELIABILITY - IT WORKS, 
J.D. McGrath, R.J. Freedman, Aerospace Control 
Systems Department, 1981 Proceedings Annual 

R&M Symposium 

SYSTEM R&M PARAMETERS FROM DoDD 5000.40, Col Thomas 
A. Musson, OUSD (R&E), 1981 Proceedings Annual R&M 

Symposium 

MECHANICAL SYSTEMS RELIABILITY TESTING, Lynwood M. 
Rabón Jr., MERADCOM, 1981 Proceedings Annual R&M 

Symposium 

RELIABILITY OPTIMIZATION OF A SURVEILLANCE RADAR, A. 

Bajakian, G. Cawood, M. Kott, Raytheon, 
Maj K. Stiebohr, USAF/ESD, 1981 Proceedings Annual 

R&M Symposium 

PREDICTING MECHANICAL RELIABILITY, William J. Bocchi, 
RADC, 1981 Proceedings Annual R&M Symposium 

A STUDY OF THE THREE ENVIRONMENTAL RELIABILITY TESTS, 
John C. Warner, AF Flight Dynamics Laboratory, 1980 

Proceedings Annual R&M Symposium 

LIFE CYCLE COST IMPACT ON HIGH RELIABILITY SYSTEMS, 
Cary M. Fishman, Harvey J.S. Lovin, U.S. Army 

Electronics Command, 1974 Proceedings Annual 

Reliability and Maintainability Symposium 

INTEGRATION OF R&M INTO THE DESIGN PROCESS, R.T. 
Walker, RCA Corp., 1974 Proceedings Annual R&M 

Symposium 

A COMPARISION OF DEMONSTRATED AND ACHIEVED EQUIPMENT 

MAINTAINABILITY, Franz S. Balogh, James F. Hennessey, 
D. Eric Reynolds, PHILCO-FORD, Maintainability 

Assurance Section, 1974 Proceedings R&M Symposium 

J-9 

DATE 

Jan 82 

Jan 82 

Jan 82 

Jan 81 

Jan 81 

Jan 81 

Jan 81 

Jan 81 

Jan 80 

Jan 74 

Jan 74 



DESCRIPTION DOCUMENT it DATE INDEX // 

M-07A TOTAL SYSTEMS RELIABILITY SYMPOSIUM, 

IEEE Computer Society 

M-07B SOFTWARE PAPERS, Various 

M-08 A NEW DIMENSION IN WEAPON SYSTEMS DESIGN, 

AFCOLR/XR 

M-09A COMPUTER-AIDED R&M, Various, 1984 Proceedings 

Annual R&M Symposium 

M-09B ESTABLISHING REALISTIC REQUIREMENTS FOR 

R&M AND BUILT-IN TEST, R.C. Trakas, Naval Air 

Systems Command, 1984 Proceedings Annual R&M 

Symposium 

M-09C F/A-18 SUPPORTABILITY ASSURANCE READINESS 

PROGRAM, John J. Sinnott, McDonnell Douglas 

Corp., 1984 Proceedings Annual R&M Symposium 

OTHER 

0-01 LESSONS LEARNED BULLETIN - ENGINEERING DATA, 

AFALC/PTL 

0-02 LESSONS LEARNED BULLETIN - TECHNICAL ORDERS, 

AFALC/PTL 

0-03 TRANSITION FROM DEVELOPMENT TO PRODUCTION, 

SOLVING THE RISK EQUATION (DRAFT) DoD4245.7M 

0-04 TEST AND EVALUATION OF SYSTEM RELIABILITY DoD3235.lH 

AND AVAILABILITY - A PRIMER, Conlon Lilius, 

F. Tubbesing, OSD 

0-05 USAF LOGISTICS LONG-RANGE PLANNING GUIDE, 

AF/LE 

RAND REPORTS 

R-01 IMPROVING US AIR FORCE READINESS AND SUSTAIN- R-3113/1- 

ABILITY, Michael Rich, William Stanley, AF 

Susan Anderson, Rand Corp. 

R-02 EXPLICIT PILOT VERIFICATION OF EQUIPMENT PER- WD-2341- 

FORMANCE: A TRACKING PROCEDURE DESIGNED FOR AF 

RADAR R&M IMPROVEMENT PROGRAMS, J.R. Gebman, 

Rand Corp. 

R-03 INCREASING FUTURE FIGHTER WEAPON SYSTEM PER- N-1985 

FORMANCE BY INTEGRATING BASING, SUPPORT, AND -1-AF 

AIR VEHICLE REQUIREMENTS, M.B. Berman, C.L. 

Batten, Rand Corp. 

Dec 83 

Dec 83 

Jul 83 

Jan 84 

Jan 84 

Jan 84 

Undated 

Undated 

Feb 85 

Mar 82 

Sep 84 

Apr 84 

Aug 84 

Apr 83 

J-10 



INDEX # 

R-04 

R-05 

R-06 

R-07 

R-08 

R-09 

R-10 

R-ll 

R-12 

R-13 

R-14 

DESCRIPTION DOCUMENT # 

IMPROVING OPERATIONAL SUITABILITY: 

IMPLICATIONS FOR THE ENGINE ACQUISITION 

PROCESS, J.L. Birkler, W.L. Stanley, 

Rand Corp. 

MORE SUPPORTABLE WEAPON SYSTEMS THROUGH 

REQUIREMENTS/T&E PROCESS IMPROVEMENTS: 

PROGRESS REPORT, W.L. Stanley, J.L. Birkler, 

Rand Corp. 

AN INTEGRATED VIEW ON IMPROVING COMBAT 

READINESS, Michael D. Rich, Stephen M. 

Drezner, Rand Corp. 

PERFORMANCE-ORIENTED RELIABILITY 

REQUIREMENTS FOR FUTURE FIGHTERS, 

Morton B. Berman, Rand Corp. 

MORE SUPPORTABLE SYSTEMS THROUGH 

REQUIREMENTS/T&E PROCESS IMPROVEMENTS, 

W.L. Stanley, J. Birkler, C. Roach, 

Rand Corp. 

INITIAL ESTIMATES OF LOGISTICS COST AND 

SORTIE CAPABILITIES FOR FIGHTER OPERATIONS 

FROM DISPERSED SITES, R.J. Kaplan, 

C.D. Roach, Rand Corp. 

PREPLANNED PRODUCT IMPROVEMENT AND OTHER 

MODIFICATION STRATEGIES, Frederick Biery, 

Mark Lorell, Rand Corp. 

WD-2258-AF 

WD-2028-AF 

N-1797-AF 

WD-2000-AF 

WD-17 57-AF 

WD-1828-AF 

N-1794-AF 

GROUND SUPPORT EQUIPMENT, SUPPLY AND INFRA- WD-2010-AF 

STRUCTURE REQUIREMENTS FOR TACTICAL DIS¬ 

PERSAL IN EUROPE, William E. Mooz, Rand Corp. 

EFFECT OF ALTERNATIVE SUPPORT CONCEPTS ON WD-2291-AF 

TACTICAL AIR VEHICLE PERFORMANCE AND COST, 

T.F. Kirkwood, W.E. Mooz, M. Kamins, 

Rand Corp. 

AN ANALYSIS OF WEAPON SYSTEM ACQUISITION R-2605- 

PAST AND PRESENT, G.K. Smith, DR&E/AF 

E.T. Friedman, Rand Corp. 

THE USE OF PROTOTYPES IN WEAPON SYSTEM R-2345-AF 

DEVELOPMENT, G.K. Smith, A.A. Barbour, 

T.L. McNaughter, M.D. Rich, W.L. Stanley, 

Rand Corp. 

DATE 

May 84 

Oct 83 

Feb 82 

Sep 83 

Jan 83 

Oct 83 

Dec 81 

Oct 83 

Jun 84 

Nov 80 

Mar 81 



INDEX # DESCRIPTION DOCUMENT # DATE 

STUDIES 

S-01 

S-02 

S-03 

S-04 

S-05 

S-06 

S-07 

S-08 

S-09 

S-09A 

S-10 

S-ll 

S-12 

HUMAN RESOURCES LOGISTICS AND COST FACTORS AFHRL-TR-80 
IN WEAPON SYSTEMS DEVELOPMENT, Gerald F. -5211 
King, Dynamics Research Corp. for AFHRL 

WEAPONIZATION R&M DESIGN, QUALIFICATION ADB057264 
AND MAINTENANCE REQUIREMENTS ASSESSMENT, 
G.E. Knudsen, C.M. Harder, G.E. Moore, 
Bell Helicopter, Textron 

SURVEY OF INDUSTRY SUCCESSFUL RELIABILITY 
AND MAINTAINABILITY PROGRAMS, W.E. Daney, 
NAVSEA 

QUALITY HORIZONS' FINAL REPORT, AFSC 
Study Team 

RELIABILITY AND MAINTAINABILITY IN THE AIR 
FORCE, AF/SA 

CONTRACTING FOR OPERATIONAL AVAILABILITY: D026383 
AN IMPOSSIBLE GOAL?, Maj Lawrence B. Residori, 
Defense Systems Management School 

DEVELOPMENT OF SYSTEM/EQUIPMENT RELIABILITY RADC-TR-77 
CORPORATE MEMORY, James R. Wingfield, -419 
ITT Research Institute 

RELIABILITY STUDY, SAF/ALG 

RELIABILITY ACQUISITION COST STUDY, R.E. RADC-TR-75 

Schafer, Hughes Aircraft Co. -270 

RELIABILITY ACQUISITION COST STUDY, RADC-TR-73 

Salvetore P. Mercurio, C.W. Skagge, -334 
General Electric Co. 

REVIEW OF DARCOM'S USE OF RELIABILITY ADA031102 
GROWTH MANAGEMENT TECHNIQUES, Dr Gerhard 
Reethof, Army Scientific Advisory Panel 

IMPROVEMENT OF WEAPONS SYSTEMS RELIABILITY 
THROUGH RELIABILITY IMPROVEMENT WARRANTIES, 
Maj John Dusan Shmoldas, Defense Systems 
Management College 

RELIABILITY TRADEOFFS FOR UNIT PRODUCTION RADC-TR-78 
COSTS, Thomas W. Butler, Martin Marietta -280 
Corp. 

Mar 81 

May 81 

Jul 78 

Nov 79 

May 83 

Apr 76 

Jan 78 

Undated 

Nov 75 

Nov 73 

Aug 76 

May 77 

Jan 79 

J-12 



INDEX # DESCRIPTION DOCUMENT # DATE 

S-13 AVIONICS RELIABILITY STUDY PHASE I, - Jul 

Lt Col Ben H. Swett, AFSC/XRX 

S-14 BAYESIAN RELIABILITY DEMONSTRATION: AD-765-172 Jun 

PHASE III DEVELOPMENT OF TEST PLANS, 
R.E. Schafer, Hughes Aircraft Co. 

S-15 RELIABILITY AND MAINTAINABILITY - Jun 
SINGLE THREAD DATA SYSTEM, Joint 

AFSC/AFLC Panel 

S-16 OPERATIONAL READINESS WITH HIGH - Apr 
PERFORMANCE SYSTEMS, N. Augustine, 

Defense Science Board 

S-17 AIRCRAFT PERIODIC DEPOT-LEVEL ADB002570 Nov 
MAINTENANCE STUDY, Cdr William Lavallee, 
USN, Center for Naval Analyses 

S-18 OPERATIONAL INFLUENCES ON MAINTAINABILITY, RADC-TR-77 Jul 

L. Phaller, D. Koo, Westinghouse Defense -193 
and Electronics Systems Center 

S-19 MAINTAINABLE PREDICTION AND ANALYSIS STUDY, RADC-TR-78 Jul 

T.F. Pli^ka, F.L. Jew, J.E. Angus, Hughes -169 

Aircraft Co. 

S-20 RELIABILITY GROWTH STUDY, R.E. Schafer, RADC-TR-75 Oct 
R.B. Sallee, J.D. Torrez, Hughes Air- -253 

craft Co. 

S-21 BAYESIAN RELIABILITY DEMONSTRATION: RADC-TR-71 Oct 

PHASE II DEVELOPMENT OF A PRIORITY -209 
DISTRIBUTION, R.E. Schafer, 
T.S. Sheffield, Hughes Aircraft Co. 

S-22 NONOPERATING FAILURE RATES FOR AVIONICS RADC-TR-80 Apr 

STUDY, G.A. Kern, I. Quart, S.S. Tung, -136 

K.L. Wong, Hughes Aircraft Co. 

S-23 ASSESSING RISKS THROUGH THE DETERMINATION RADC-TR-80 Jul 
OF RARE EVENT PROBABILITIES, -9 
Allen R. Sampson, Robert L. Smith, 
University of Pittsburg 

S-24 A STUDY OF TRUNCATED SEQUENTIAL PROBABILITY RADR-TR-78 Oct 
RATIO TESTS FOR RELIABILITY TESTING AND -223 
SOME NEW RESULTS, Amrit L. Goel, Syracuse 
University 

73 

73 

71 

82 

74 

77 

78 

75 

71 

80 

80 

78 

J-13 



INDEX # DESCRIPTION DOCUMENT # DATE 

S-25 CONFIDENCE INTERVAL PROCEDURES FOR RELIA- AMSAA-TR Jun 
BILITY GROWTH ANALYSIS, Larry H. Crow, Army -197 
Materiel Systems Analysis Activity 

S-26 HYBRID MICROCIRCUIT FAILURE RATE PREDICTION, RADC-TR-78 Apr 
Timothy E. Turner, RADC/RBRAC -97 

S-27 DEVELOPMENT OF NONELECTRONIC PART CYCLIC RADC-TR-77 Dec 
FAILURE RATES, George F. Guth, Martin- -417 
Marietta Corp. 

S-28 TRADOC RAM DATA EVALUATION SYSTEM (TRADES), APJ 892-5 Feb 
G. Chernowitz, J. Ciccotti, J. Arnold, 

R. Yoshikawa, American Power Jet Co. 

S-29 PREDICTION OF HUMAN RELATED FIELD FAILURES RADC-TR-72 Oct 

IN ELECTRONIC EQUIPMENT, Human Factors Dept., -245 
Bunker Ramo Corp. 

S-30 STUDY OF RELIABILITY PREDICTION TECHNIQUES AD/A-001 Oct 
FOR CONCEPTUAL PHASES OF DEVELOPMENT, L.E. -919 

James, Hughes Aircraft Co. 

S-31 MISSILE AND SPACE SYSTEMS RELIABILITY COST RADC-TR-83 Jan 

TRADEOFF STUDY, Robert C. Hall, Timothy G. -13 
Millirin, Robert C. Schneider, Boeing Co. 

S-32 RELIABILITY GROWTH TESTING EFFECTIVENESS, RADC-TR-84 Jan 

McDiarmid and Marris, RADC -20 

S-33 CONTRACT INCENTIVES FOR PRODUCT QUALITY, ADA091160 Jun 
International Technology Corp. 

THESES 

T-01 AN EXAMINATION OF OPERATIONAL AVAILABILITY LSSR-57-83 Oct 
IN LIFE CYCLE COST MODELS, Capt Thurman D. 

Gardner, AFIT/LSSR 

T-02 PREVENTIVE MAINTENANCE INTERVALS FOR COMPON- LSSR-93-83 Sep 

ENTS OF THE F-15/F100 ENGINE, Capt John 
R. Brill, AFIT/LSSR 

T-03 RELIABILITY GROWTH PROGRAMS OF MAJOR WEAPON LSSR-18-83 Sep 
SYSTEMS IN THE AERONAUTICAL SYSTEMS DIVISION, 
Capt Clinton L. Campbell, AFIT/LSSR 

T-04 A CASE STUDY OF RELIABILITY & MAINTAINABILITY LSSR-99-81 Sep 
OF THE F-16 APG-66 FIRE CONTROL RADAR, 

Capt Daniel DeMarchi, AFIT/LSSR 

77 

78 

77 

82 

72 

74 

83 

8*4 

80 

83 

83 

83 

81 

J-14 



INDEX # DESCRIPTION DOCUMENT // DATE 

T-05 A STUDY OF RELIABILITY AND MAINTAINABILITY ADB018217 

AS APPLIED TO THE PHALANX CLOSE-IN WEAPON 

SYSTEM ACQUISITION, James Smith Perry, 

Naval Post Graduate School 

T-06 A CONTROLLED EVALUATION OF THE DIFFERENCES LSSR-36-80 

BETWEEN TWO APPROACHES TO RELIABILITY 

INVESTMENT SCREENING, R.M. Genet, Capt J.M. 

Wallace, AFIT/LSSR 

T-07 A DESCRIPTION OF EXPECTED FAILURE RATES OF SLSR-29-74A 

NEWLY ACQUIRED COMPONENTS PRIOR TO STEADY 

STATE, Capt Richard F. Ericksen, Capt 

Donald H. Hammond, AFIT/SLSR 

T-08 THE EFFECTS OF RENEWAL PROCESSES UPON STO- SLSR-16-76A 

CHASTIC RELIABILITY MODELS, Capt Louis A. 

Dugas Jr., Capt David H. Hartman, 

AFIT/SLSR 

T-09 PREVENTIVE MAINTENANCE ON SPACE SYSTEMS, LSSR-45-83 

Capt Joe Mariotti Jr., AFIT/LSSR 

« 

T-10 OPTIMAL MAINTENANCE POLICIES: A GRAPHICAL LSSR-28-83 

ANALYSIS, Capt Patrick F. Doumit, 

Capt Barbara A. Pearce, AFIT/LSSR 

T-l 1 TECHNIQUES AVAILABLE FOR IMPROVING THE ADA090159 

MAINTAINABILITY OF DoD WEAPON SYSTEM 

SOFTWARE, Russell Dean Pilcher, Naval 

Post Graduate School 

T-l2 ON THE ROBUSTNESS OF SEQUENTIAL EXPONENTIAL 

LIFE TESTING PROCEDURES WHEN THE DISTRIBU¬ 

TION UNDER TEST FAS MONOTONIC FAILURE RATE, 

Ernest Rufas Montagne, George Washington 

University 

Dec 76 

Jun 80 

Jan 74 

Jun 76 

Sep 83 

Sep 83 

Jun 80 

1981 


