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PREFACE

The Air Force must improve the Reliability and Maintainability e
(R&M) of new and fielded weapon systems if we are to effectively meet . e
the challenges of the coming decades. The growing threat has made
operating bases and the systems, people, and support equipment located
there increasingly vulnerable. Successful operations in this enviromment
demands increased readiness, dependability, and mobility.

In addition, manpower availability will decrease over the coming o
decade making it more difficult to recruit and train the technical .
personnel needed to maintain increasingly complex weapons. Finally,
current budget realities demand lower operations and support costs.
Accelerated improvement of R&M can provide the leverage for the Air
Force to improve military capability and live within these constraints. -

The opportunity to improve R&M exists today. Technology is pro-
viding a margin that allows both capability and reliability improve-
ments, Air Force leadership is committed to improved R&M and is
providing clear direction and strong support. Contractors have demon- -
trated they have the design and manufacturing capabilities needed to . el
bring this opportunity into reality. R&M 2000, the Air Force R&M Action L
Plan, is designed to take advantage of these opportunities and L
provide the Air Force with a clear roadmap to institutionalize the
commitment to accelerated improvement of R&M.

R&M 2000 focuses on the management process necessary to accelerate ERRE
R&M Tmprovement rather than on specific technical R&M issues. It aims -9
at changing the way the Air Force thinks about and manages R&M with the
conviction that technical innovation will flourish in an organizational
enviromment receptive to accelerated R&M improvement. To successfully
ingtitutionalize this commitment, the Air Force must sustain top manage- L
ment support, focus resources on effective R&M, and convince both Air e e rinn
Force and contractor organizations of the seriousness of this effort. . o

In sumnary, the Air Force must demand, support, and reward acceler-
ated R&M improvement. It was to achieve these objectives that R&M 2000
was written.

.
V. MEYER, fael, USAF
- T Chief
R&M Action Plan Development Team DR
’ RN
. e
’ .
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SECTION 1: EXECUTIVE SUMMARY

The Secretary and Chief of Staff of the Air Force, in a memorandum
to all Major Commands and Separate Operating Agency commanders dated
17 September 1984 (Appendix 1), renewed the Air Force commitment to
Reliability and Maintainability (R&M) and committed the Air Force to
demanding accelerated improvements in R&M in both new and fielded weapon
systems. They also directed in that memorandum that AF/RD and AF/LE
form a working group of logisticians, operators, and acquisition special-
ists to develop recommendations that would institutionalize this Air
Force conmitment to improved Reliability and Maintainability. The
Secretary and Chief believe this renewed emphasis on R&M is needed now
in order for the Air Force to attain higher levels of combat capability
in the face of an intensifying threat and increasingly constrained
manpower and fiscal resources. In the past, R&M considerations have
been secondary to other cost, schedule, and performance factors;
consequently, the R&M characteristics of many fielded weapon systems
have not always met logistical expectations. There is now an opportunity
for substantial R&M improvement which, if pursued, can lead to enhanced
combat capability and lower operations and support costs.

This report, published in two volumes, documents the major activ-
ities of the R&M Action Plan Development Team with an emphasis on the
methodology, findings, and recommendations. Volume I outlines the team's
tasking and approach and describes the findings, conclusions, and
recamendations that led to the development and approval of the Air
Force R&M Action Plan, R&M 2000 (Appendix 2). Volume II is a compilation
of key background documents that describe in more detail the establish-
ment of the team and the development of its recommendations.

The R&M Working Group charter, approved by AF/RD and AF/LE on
9 November 1984, established a General Officer Steering Group and an
R&M Action Plan Development Team that collectively formed the R&M
Working Group. The General Officer Steering Group was cochaired by
Lieutenant General Robert D, Russ, AF/RD, and Lieutenant General Leo
Marquez, AF/LE. The R&M Action Plan Development Team, drawn from
resources within the Air Staff, Air Force Systems Command, Air Force
Logistics Command, and other key organizations, worked under the guidance
of the General Officer Steering Group, The team was tasked to review
the current state of R&M in the Air Force and develop an Air Force
action plan designed to institutionalize leadership's commitment to
accelerated improvement of R&M, thereby increasing combat efficiency
and operational supportability.

The Action Plan Development Team completed a three-phased project
culminating in the approval of the Air Force R&M Action Plan, R&M 2000.
Phase 1 was a background and data gathering effort, which focused on key
data sources such as R&M literature, policies and procedures, organiza-
tions and key persomnel, and industry views. Phase II included a
review of selected weapon system programs to confirm and cross-check
the findings and concerns that surfaced in Phase 1. Additionally,

I-1
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during Phase 11, the team reviewed major R&M issues such as organization,
people, data, and planning, and performed an analysis of the Phase I
findings in relation to the total weapon system acquisition cycle.

Phase 111 consisted of the final development, coordination, and approval

of the R&M Action Plan. _,f '

The data gathering efforts of Phases I and II produced few

revelations. The R&M problems and perceptions, for the most part, were

long-standing, well documented, and prevalent throughout all sources of

ance parameters ard the relatively low priority afforded R&M. There
was also a general lack of accountability noted across the Air Force
and an inability to precisely define, track, measure, or cost R&M,
Organizational focus was very limited, and actions with industry on R&M
have often been inconsistent with stated intentions. Essential R&M
building blocks noted in successful programs included strong commitment
at the top, clear commmnication of objectives, technical competence,
clear authority and accountability, effective planning, and a strong
review process,

R&M 2000 was written to sustain top management commitment to R&M,

focus Alr Force resources on effective R&M, and convince Air Force and -

contractor organizations of the seriousness of this effort. To accom-
plish this, R&M 2000 emphasizes the six management objectives listed in
Figure I-1.

GOALS AND POLICY TO INCREASE COMBAT EFFECTIVENESS

® ESTABLISH ORGANIZATIONAL FOCUS AND EXPAND
TRAINING TO BUILD R&M TECHNICAL EXPERTISE,
ADVOCACY, AUTHORITY, AND ACCOUNTABILITY

© IMPROVE R&M PLANNING TO CONSOLIDATE EFFORTS,
TIE R&M TO OPERATIONAL GOALS. AND COORDINATE :
ACROSS COMMANDS

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

Figure I-1: R&M 2000 Objectives
1-2

information. As expected, high on the list of impediments to R&M were "'.-?‘.jt'j
the pressures on program management to meet cost, schedule, and perform- EPSRREERR

® PROVIDE CLEAR DIRECTION THROUGH VISIBLE R&M -

©® ENSURE EFFECTIVE ACCOUNTABILITY AND FEEDBACK TO N
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These objectives focus on the management process rather than on
specific technical R&M initiatives. They are intended to change the way
the Air Force manages R&M by directly impacting the key management
systems such as the planning, reward, and budget systems, and to positively :
influence the formal and informal channels of communication that flow R ,;J
between the Air Force and industry. In this way, the Air Force intends o
to create an organizational enviromment that will foster R&M improvement C
and will allow R&M technical innovation to flourish.

PSR
e nlala o

The first major objective is to establish clear direction for R&M e
improvement through visible goals and policy to increase combat effec- STy
tiveness and operational supportability. R&M status and initiatives at o
each command and on each weapon system will be linked directly to
operational factors such as readiness, dependability, mobility, cost,
and manpower. Management indicators will be used to report R&M status
to management, commmicate R&M progress, and highlight the relationships , _
of improved R&M to improved combat capability. Finally, Air Force : d
doctrine and policy will be upgraded to reflect the renewed commitment e 1
to improved R&M,

Second, the Air Force must establish an organizational infrastructure
to implement the essential elements of the R&M improvement program, to
form a base of tectmical expertise, and to build advocacy, authority, -
and accountability into the R&M program. The team recommended the o
establishment of an Air Staff Special Assistant for R&M to be the Air :
Force R&M focal point and lead the implementation of R&M 2000. A
charter for the Special Assistant for R&M was written and approved R
(Volume 11, Annex I). Major commands will in turn also review their . ]

DL S Y

R&M organizational structure to ensure they can institutionalize R&M in .o
their commands and meet the demands of R&M 2000. R&M training, education,
and career development programs will also be enhanced.

Third, the Air Force must establish an R&M planning system that
will consolidate R&M efforts, tie R&M to operational goals, and ensure R
coordination across commands, systems, and technologies. Four types of -
planning are envisioned. Major commands will develop command-level R&M
plans, which will outline the command's current R&M goals, initiatives,
and problem areas. Weapon system R&M plans will be maintained by Air
Force Systems Command and Air Force Logistics Command to describe each
systems R&M parameters, requirements, present status, and initiatives.
Annual R&M technology plans by Air Force Systems Command and Air Force
Logistics Command will identify key initiatives to ensure that new _ .
technologies are exploited and user needs are adequately addressed.
Annual weapon system modification and preferred spares planning by Air
Force Logistics Command will prioritize these efforts and tie their
potential benefits to operational goals.

The fourth objective is to establish a system to ensure accounta- 1
bility, review, and feedback on the direction and progress of the R&M e
program. This objective is designed to ensure the Action Plan is S
effectively implemented and supported. It includes reviews of major Tl

1-3
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programs, validation of operational needs, improved data collection and
tracking, staff assistance, and Inspector General surveillance.

The fifth objective is to establish a commmication and motivation
program to sustain the commitment to and organizational support for the
R&M improvement effort. Successful R&M programs will be identified and
promoted as models and standards of excellence, a coordinated media
effort will commmicate senior-level commitment, and symposia and work-
shop programs will promote a cross-fertilization of ideas and initia-
tives,

The sixth and final objective is to establish industry commitment
to R&M to ensure contractors have the motivation and technical capa-
bility to support Air Force R&M requirements. The key instruments for
developing a commitment in industry to improved R&M are the solicitations
and contract documents. These documents must clearly communicate and
reinforce the Air Force demands for improved R&M. Raising the consider-
ation of R&M in source selections; the enhanced use of product warranties,
performance agreements, and incentives in contracts; and increased R&M
emphasis in design reviews will ensure contractor commitment and motiva-
tion.

Further details on these major objectives as well as discussion of
the R&M Action Plan Development Team effort are contained in this
volume. Section II amplifies the R&M Working Group's tasking and
approach to the development of the Action Plan. Section III discusses
the team's findings on the state of R&M in the Air Force. Section 1V
discusses the team's conclusions and Action Plan recommendations.
Finally, Section V provides a summary of the Air Force R&M Action Plan,
R&M 2000.

1-4
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SECTION II: R&M WORKING GROUP

The R&M Working Group was established to implement the SECAF and
CSAF action memorandum of 17 September 1984, with the objectives of
communicating the corporate Air Force commitment to R&M and developing
an Air Force action plan for institutionalizing this commitment. The
charter of this working group provided for a General Officer Steering
Group cochaired by AF/RD and AF/LE, to function as the corporate body
to direct the activities of the R&M Action Plan Development Team. This
team, consisting of Air Staff action officers and representatives from
Air Force Systems Command, Air Force Logistics Command, and other key
organizations, was tasked to review Alr Force R&M across functions,
programs, and commands and write the Air Force R&M action plan. In
this section, the formulation, methodology, and outputs of this R&M
Action Plan Development Team are discussed.

A. Tasking. The R&M Working Group charter (Volume II, Annex A) called
for the ﬁ Action Plan Development Team to accomplish a review of Air
Force R&M activity by conducting a literature review of pertinent
internal and external documents; examining existing Air Force and
Department of Defense policies, procedures, and regulations; surveying
key organizations and personnel; and interviewing industry management.
With this background, the team then surveyed 13 weapon system programs
within the Department of Defense to confirm tentative recommendations
and validate the final action plan. Additionally, the team conducted
detailed analysis of a number of issues and concerns germane to the
action plan, such as Air Staff organization, personnel and training,

‘sments process, data systems, funding, planning, and industry
~lacv.onships.

B. Working Group Composition. The General Officer Steering Group wa=
cochalred by Lieutenant General Robert D. Russ (AF/RD) and Lieutenant
General Leo Marquez (AF/LE). Lieutenant General David L. Nichols
(AF/X0) subsequently joined the Steering Group as a signatory to the
R&M action plan. The R&M Action Plan Development Team was headed by
Colonel Kenneth V. Meyer (AF/RDC) and staffed on an ad hoc basis by
representatives from the organizations shown in Figure II-1 (see
Volume II, Annex B for Team Roster).

C. R&M Action Plan Development Team Approach. The Team approach was
to complete the background work necessary to establish team credibility;
to contact as many Air Force and contractor organizations as possible,
solicit their ideas, and sensitize them to the increased R&M emphasis;
and to prepare specific recommendations that would institutionalize the
Alr Force R&M commitment. This effort was divided into three phases as
shown in Figure I11-2.

111
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with the publicity from the recent aircraft engine competition, the
strong Air rorce supportability thrust in Independent Research and
Development (IR&D), and the upcoming Advanced Tactical Fighter source
selection, had clearly gained the attention of senior aerospace managers.
Other areas of concern expressed were the limited availability of design
engineers with practical R&M experience and the need to obtain increased
exposure to operational enviromments in light of a growing awareness
that laboratory and manufacturing enviromments differ significantly

from what the user experiences.

In summary, the industry input was comprehensive, enthusiastic, and
concerned. Many aerospace firms had put together impressive and effective
R&M programs. But they were clearly waiting to see how real this Air
Force R&M initiative really was and were looking to statements of work,
requests for proposal, and source selections to confirm the seriousness
of the Air Force intent.

E. Programs. The programs team visited 13 program offices in the Air
Force, Army, and Navy as previously shown in Figure I1-4. They also
discussed R&M issues with staff agencies that supported these and other
programs. Over 90 key personnel in these various organizations and
programs were interviewed.

The program managers were continually confronted with competing
resource demands from many functional areas. They generally agreed
that a clear indication by senior management of the priority to be
afforded R&M was needed and that management must be ready to back this
commitment with resource support. R&M commitment must be evident in -
tradeoff funding decisions at all review levels. It should also be = .‘““‘
reflected in clear, realistic statements of requirements at program
initiation,

An increased emphasis on R&M would require more involvement by the
using cammand during the definition and production phases and the will- SRR
ingness of management to provide the time and dollars to run an effec- . b""*
tive R&M program. Program managers agreed that more regulations and
policies were not required, but rather that consolidation and prioriti-
zation of existing policies and procedures should be undertaken. There
was also considerable program manager concern about the possible loss
of program flexibility and authority that another strong "ility" thrust o
might bring. °

The interviewees were in accord on the need for an R&M advocate,
but held reservations about any additional R&M reporting, tracking, or
independent reviews. Increased R&M emphasis in program reviews should
be accomplished by emphasizing existing requirements and policies. Pre- .
serving program management flexibility was a consistent concern among °
those interviewed. Another concern was the tendency for concentration
of R&M talent at the higher headquarters. Improvement in field-level
staffing should occur prior to headquarters staffing, and headquarters
organizations should be oriented toward assistance rather than over-

rhh b ol
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© PRIMES
—BOEING AIRCRAFT
—~GENERAL DYNAMICS
— GENERAL ELECTRIC
~ GRUMMAN
~HUGHES
—LOCKMEED
~MARTIN MARIETTA
—McDONNELL DOUGLAS
~NORTHROP
—~ROCKWELL INTERNATIONAL

©® ASSOCIATIONS

® MAJOR SUBS

—EATON CORP, AL
~GARRETT TURBINE
~HEWLETT PACKARD
—isM

-L7v

—PRATT & WHITNEY
—RAYTHEO

—-SPERRY

—TEXAS INSTRUMENTS
—WESTINGHOUSE

© CONSULTANTS

—AEROSPACE INDUSTRIES ASSOCIATION OF AMERICA (AIAA)
— AMERICAN DEFENSE PREPAREDNESS ASSOCIATION (ADPA)}
—ELECTRONIC INDUSTRIES ASSOCIATION (EIA)

~NATIONAL SECURITY INDUSTRIAL ASSOCIATION (NSIA}

—ANSER
—~MITRE
-RAND

Figure 111-6:

Industry Interviews

® SCOPE

® FINDINGS
—~KNOW HOW TO DO

R&M

—CONTACTED OVER 25 AEROSPACE FIRMS
—PRIMES, MAJOR SUBS, AND ASSOCIATIONS

—WAITING TO SEE IF R&M COMMITMENT IS REAL
—LOOKING FOR EMPHASIS IN RFP AND CONTRACT

Figure I1I-7:

I1I-8

Industry Review
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Despite the number of organizations that participated in the develop- ]
ment, management, and advocacy of R&M, there was no centralized control ]
and direction. For example, there was not sufficient focus at the Air
Staff level either to oversee the total R&M program or to advise senior -
leadership on weapon system successes or shortcomings. The perception - o
in the field was that R&M had a low priority. Frequently, personnel
worked R&M issues on a part-time basis and were often unable to make
meaningful contributions due to more pressing tasks, In the funding
process, specific R&M programs did not fare well due to tradeoffs
similar to those made during weapon system development. The lack of a
corporate ability to adequately define and measure specific R&M costs
and benefits contributed to this lack of funding support during the
competitive budgetary process.

Finally, people assigned to R&M tasks often lacked the education
and training necessary to identify and carry out an effective R&M pro-
gram. The absence of a defined R&M career path, little formal training, J
and perceptions of a "dead-end career" had resulted in many organiza-
tions being unable to obtain and keep high-quality, experienced people.

D. Industry. The industry team contacted and interviewed executives
from over 25 aerospace firms, including the prime contractors, major .
subcontractors, and several industry assoclations depicted in Figure - 4
1I1-6. The industry team's key findings are shown in Figure I1I1-7 and A
discussed below. .

Industry capability to design and manufacture highly reliable and ]
maintainable systems was available and had been demonstrated on space o
programs, missile guidance systems, aircraft structures, and engines. - g e
The critical R&M techniques, such as an iterative design process, ‘ 1
realistic testing, stringent parts control, and disciplined feedback TSR,
systems, were known and had been used. However, other programmatic
pressures had often caused underfunding, delays in application, or in -]
some cases, cancellation of important R&M tasks. e i

Although industry welcomed renewed Air Force commitment to R&M,
they remained skeptical about whether it would be an enduring commit-
ment. They looked to their contracts to reflect the commitment and S
convey the incentive for them to design and manufacture systems with S
improved R&M characteristics. They strongly indicated that source L
selection criteria and contractual rewards must reflect the emphasis °
on R&M if it is to compete successfully with performance requirements 1
and other programmatic constraints. :

Several corporations provided examples of recent corporate policies
that strongly supported increased R&M efforts. However, it was stressed :
time and time again that R&M incentives are of little value unless they ° 1
are on par with performance incentives. The 17 September 1984 SECAF
and CSAF memo, sent to key industry leaders on 3 December 1984 (Volume
I1, Annex D), had generated considerable interest. This, combined L
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shown in Figure I1I-5, both the Army and Navy have a more focused
approach to R&M. In fact, one of the consistent criticisms of the Air
Force R&M program was the lack of R&M organizational advocacy. The Air
Force was not organized to effectively influence and improve R&M. The
ability of R&M people or organizations to impact program events was T e ’
very limited and diffused. Lacking authority and relegated to a low o
priority, R&M specialists assumed an advocacy role with little more o
than their own persuasive abilities for leverage. S
’ .

@ SCOPE
—VISITED OVER 50 AF OFFICES + ARMY, NAVY, 0SD
—INTERVIEWED OVER 100 KEY PEOPLE

® FINDINGS ' |

e
—FUNCTIONS ARE FRAGMENTED AND DISPERSED
—NO RECOGNIZED AIR FORCE FOCAL POINT
—LOW PRIORITY AND FREQUENTLY A PART-TIME EFFORT
—PEOPLE REQUIRE MOTIVATION AND DEVELOPMENT
4

Figure I11-4: R&M Organization Review - ‘.
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R&M audit trail was not clear, and several related functional regulations
failed to address R&M as a critical management consideration,

However, it was not a lack of policy or procedural guidance that
impeded R&M improvement., Ineffective implementation of current R&M
guidance and the low priority assigned to many R&M tasks outlined in
existing regulations was a problem. There was often a lack of focus in
the R&M program because of overlapping, conflicting, and diffuse respon-
sibilities. Improvement in the Air Force R&M program will require some
regulatory revision and consolidation to provide clear lines of autho-
rity, establish accountability, and create an appropriate organizational
infrastructure. 1In general, however, the policy and procedures review
found the regulatory basis for an excellent R&M program. To gain the
benefits of that program, more discipline in implementing existing
policy was required as indicated in Figure III-3.

® SCOPE
—REVIEWED 170 DOD/SERVICE DOCUMENTS
—COVERED ALL FUNCTIONAL AREAS

©® FINDINGS
—PLENTY OF POLICY AND PROCEDURES
* SOME DISCONNECTS EXIST
o SOME REEMPHASIS 1S REQUIRED
—MORE POLICY IS NOT THE ANSWER
¢ POLICY CONSOLIDATION AND FOCUS
¢ IMPLEMENTATION DISCIPLINE

Figure I11I-3: Policy and Procedures Review

C. Organization and Key Persomnel. The organization and key personnel
team visited over 50 Air Force offices as well as those of the Army,
Navy, and the Office of the Secretary of Defense. They interviewed
over 100 people on R&M matters and held many more informal discussions.
Their key findings are summarized in Figure 1II1-4 and discussed below.

The team studied the differences among the Service acquisition
organizations and their differing approaches to R&M management. As

I1I-5
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© AFR §8-15: UNIT COMBAT READIESS REPORTING
~REFINE READINESS CRITENIA BASED ON RaM

© AFR 57-4: MODIFICATION PROGRAM APPROVAL AND MANAGEMENT
~DEVELOP A MODIRCATION PRIONITIZATION PROCESS BASED ON RAM
CONTRIBUTION TO MISSION CAPABLLITY
© AFR 88-110: AFROSPACE VENICLE AND EQUIPNIENT INVENTORY, STATUS,
AND UTRIZATION REPORTING SYSTEM (AVISURS)
~INCORPORATE THE DATA REQUIRED BY THIS REGULATION INTO THE
RAM MANAGEMENT INFORMATION SYSTEM (MIS) SOON TO BE
DESCRIBED IN AFR 800- 18
© AFR 08-1: MAINTENANCE MANAGEMENT POLICY
—MPLEMENT RELIABILITY -CENTERED MAINTENANCE POLICY

© AFR 68-6: APPLICATION AND USE OF ELAPSED TIME INDICATORS AND
EVENT COUNTERS

—WNCORPORATE THE DATA REQUIRED BY THIS REFULATION INTO THE
REW IMANAGEMENT INFORMATION SYSTEM BIS) SOON TO BE
DESCRIBED IN AFR 800-19

' AFR 68-14: EQUIPMENT MAINTEMANCE POLICES. OBJECTIVES, AND
RESPONSIBLITES
~IMPFLEMENT RELIABILITY -CENTERED MAINTENANCE POLICY
© AFR 68-30: PFRODUCT IMPROVEMENT POLICY (PIP) FOR OPERATIONAL
EOVRPMENT
~INCORPORATE THE DATA REQUIRED BY THIS REGULATION INTO THE
AAM MANAGEMENT INFORMATION SYSTEM (MIS) SOON TO 8E
OESCRIBED IN AFR 300-18
© AFR 70- 18: SOURCE SELECTION POLICY AND PROCEDURES
~MAKE R&M COEQUAL WITH COST, SCHEDULE, AND PERFORMANCE IN
SOURCE SELECTION
© AFR 80-14: TEST AND EVALUATION
~EMPHASIZE RAM TESTING THROUGHOUT THE WEAPON SYSTEM LIFE
CYCLE
® AFR 300-16: AUTOMATED DATA SYSTEM PROJECT MANAGEMENT
~INCLUDE Ra&M CONSIDERATIONS I COMPUTER HARDWARE/SOFTWARE
ACOUISITION AND MANAGEMENT
© AFR 400-51: OPERATIONS OF THE LOGISTICS RESEARCH PROGRANM
~INCLUDE R&M AS AN ORJECTIVE IN LOGISTICS RESEARCH
© AFR 400-84: LOGIETICS SUPPORT FLANS FOR GROUND C-E SYSTEMS
AND EOUWPMENT
~INCLUDE RGN IN GROUND C-£ LOGISTICS SUPFORT MLAN
© AFR 800-2: ACOUSNTION PROGRAM MANAGEMENT
—MAKRE RaM COEQUAL WATH COST, SCHEDULE, AND PERFORMANCE IN
ACOWUSITION MANAGEMENT
© AFR 800-8: INTEGRATED LOGISTICS SUPPORT PROGRAM
~UPDATE WITH EMPHASIS ON RaM
© AFR 500-13: AIR FORCE FEEDBACK POLICY
—INCORPORATE THE DATA REOUIRED BY THIS REGULATION INTO THE
RAM MANAGEMENT INFORMATION SYSTEM IMIS) SOON TO BE
OESCRIBED IN AFR 300-18
© AFR 800- 18: AIR FORCE RELIABILITY AND MAINTAINABILITY PROGRAM
-mmmmm.w

© AFR §00-22: CFE VERSUS QFE SELECTION PROCESS
~INCLUDE R&M AS A CONSIDERATION IN CFE/GFE TRADEOFF DECISIONS

Figure III-2: Proposed Policy Changes Needed
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these data, the Air Force 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 systems to ‘
detect deterioration of R&M due to changes in operating enviromment, j
mission, management emphasis, or reporting discipline. Item modifica- - -
tion may be required as a result of such deterioration. . @

The literature review provided key insights into the scope and
complexity of R&M managerial and technology issues. It provided useful
source information throughout the effort and resulted in the establish-
ment of a substantial R&M library. This library was provided to the
Special Assistant for R&M upon completion of the team's effort.

o]
<4

B. Policy and Procedures. The policy and procedures team reviewed over : . ]
170 Department of Defense, Service, and command-level policy documents, : :
a sample of which is shown in Figure III-1.

SOURCE WFO MGT LOGISTICS MET )
SELECTION $008.19 42453 7018
50028 | 5000.38
300-15° 008-14 o150 68-20° -0°

05-3  400-04° 900-13°

L)
Q058 10003 -—
$5-28 000-11 [RE——
i g \...m
8-804 999-22° 4156.1
08-2° 100-28 T4-1
09 t00-12 / 74-4
ENGHIEERING 1
3224.4
- ass MANTERANCE -
01y [ar100.00 a151.12 -
- asey_ aising
$5-119° -4
.-1°
2 Figure III-1: R&M Regulatory Overview ¢ 1
I The team found that the policy and procedures adequately covered
; R&M and provided a good basis for the injection of R&M into the acquisition _
o process. The primary Air Force implementing directive, AFR 800-18, Air °
: Force Reliability and Maintainability Program, contained most of the : 1
g essential R&M program elements. Some R&M policy shortfalls were noted S
. by the team and are summarized in Figure III-2, For example, Department of o
’ Defense R&M objectives were not clearly flowed down, the weapon system IR
i R ’
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Impediments to improved R&M are, in large part, resolvable with
increased management emphasis. The absence of timely and sufficient
management attention has been cited as the primary impediment to
increased R&M achievement. For example, in the drive to reduce acqui-
sition time, R&M tradeoffs for cost, schedule, and performance improve-
ments have occurred. Most affected by shortened acquisition cycles are
R&M testing and validation. Life cycle cost analysis should provide
information for such tradeoff decisions, but many life cycle cost
models do not effectively measure R&M factors. Management emphasis on
increased competition can also impact R&M as procurements potentially
shift from vendors with known high reliability to others with unproven
records, Aside from these managerial issues, there are various external
factors such as rapidly changing technology and diminishing procurement
quantities that can also hinder R&M improvement.

Many existing R&M managerial and technology initiatives are documented
in the literature. These include programs such as Reliability-Centered
Maintenance (RCM), Increased Reliability of Operational Systems/Logistics
Investment Screening Technique (IROS/ LIST), Combined Envirommental
Reliability Testing (CERT), and various Joint Logistics Commanders'
initiatives. Technology initiatives include computer graphic design
and maintenance techniques, Very High Speed Integrated Circuits (VHSIC),
compogsites and other high-technology materials, fiber optics, and inspec-
tion techniques such as the Spectrometric Oil Analysis Program (SQAP).

There are many parameters used to assess R&M. For example, the
Institute for Defense Analyses R&M Study documents the strengths and
weaknesses of 8 readiness, 17 reliability, 7 maintainability, and 2
manpower parameters commonly used within the Department of Defense.

The choice of parameters is often a function of the decision enviromment
and the ease of data collection. Data collection difficulties are
often resolved with factor proxies such as "K factors," used to adjust
flying hours to more nearly represent operating hours when estimating
component Mean Time Between Failure. Further, some methods of analyzing
failure data are inappropriate during stages of a component's lifetime
when the failure rate is not constant. For items with a constant
failure rate, there are several data bases that provide useful reliability
estimates. As an example, the Maintenance Data Collection (MDC) system
tracks field Mean Time Between Failure at the component level. Rome
Air Development Center's Optimized Reliability and Component Life
Estimator (ORACLE) system provides automated data retrieval capability
on certain reliability data. Air Force Systems Command's System Effect-
iveness Data System (SEDS) contains some failure data useful in design
assessment. There is considerable support for a unified system that
would provide failure data using parameters meaningful throughout a
weapon system's life cycle.

Data collection supports a variety of decision-making processes.
Not only do design engineers need R&M data to evaluate their designs
and measure reliability growth, but the Air Force needs these data to
verify that contractual requirements have been satisfied. Also, with
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SECTION III: DISCUSSION OF FINDINGS

During Phases 1 and II of this project, the R&M Action Plan Develop-
ment Team surveyed five major sources of information to determine the
status of R&M within the Air Force. This effort was designed to ensure
a credible basis was established for recommendations and to support
action plan objectives with empirical evidence. This section summarizes
the major observations of the five subteams, which considered literature,
policy and procedures, organization and key personnel, industry, and
programs and discusses the key R&M building blocks, impediments, and
initiatives noted by the team. Each subteam documented the results of
its research and interviews on data sheets based on ten key questions
identified in Figure 1I-3. This information was then compiled into
individual team reports, which provided the basis for the in-depth anal-
ysis completed during Phases II and III. Volume II, Annex E provides
an example of a raw data sheet and the report from the literature
Subteam.

A, Literature Review. The R&M literature was found to be both compre-
hensive and diverse. For example, surveys of academic R&M research
have counted over 1,000 contributions during the past several decades.
A study by the Institute for Defense Analyses (IDA) lists over 850
documents from the Department of Defense, the Services, and civilian
sources, Using bibliographies from the Defense logistics Studies
Information Exchange and the Defense Technical Information Center, as
well as personal references from team members, the literature review

subteam identified over 130 key articles, papers, and studies of immediate

value to the team effort. Each document was abstracted with the ten
key questions in mind. The major observations found in this literature
are discussed below.

The "meaning” or "definition" of R&M depends on one's perspective.
Design engineers tend to view R&M as a deterministic, measurable char-
acteristic of design that is usually stated in temms such as Mean Time
Between Failure (MIBF) and Mean Time To Repair (MITR). Statisticians
consider R&M as a stochastic characteristic measuring the uncertainty
of lifetime (described by probability distributions). Management, on
the other hand, looks at R&M in operational terms such as readiness,
durability, and logistics support implications.

There are several essential elements to an effective R&M program.
They begin with top-level management commitment. Without senior-level
comnitment, R&M tends to be traded away in the acquisition competition
with cost, schedule, and other performance requirements. Another crit-
ical factor is R&M emphasis during the design process. Computer-aided
design and manufacturing technology will significantly impact this area
in coming years. Finally, to properly monitor R&M progress, an effective
data tracking system is required to provide appropriate failure, mainte-
nance workload, and cost data throughout the life cycle of our weapon
systems.
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The final product, this report, was written to document the team's
effort and provide insight into the team organization, methodology,
and recommendations. This report is in two volumes. The first suma-
rizes the team's findings and conclusions. The second volume is a
compilation of key background documents that describe in more detail
the establishment of the team and the development of its recommendatioms.
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D. R&M Working Group Products. There were five products prepared by

the Action Plan Develop ent Team under the guidance of the General

Officer Steering Group. First, an interim briefing was prepared and

L~ presented to the Air Staff Board and the Air Force Council on 19 December .
h 1984. This briefing, contained in Volume II, Annex F, reported the ~- o
results of the team's first phase and outlined critical R&M building

blocks, impediments, initiatives, and areas seen as potential Phase II

recommendations.

Second, the final briefing was prepared and presented to the senior DR
Alr Force leadership as shown in Figure 11-5. This briefing outlined the "o
scope and rationale for the Action Plan recommendations and requested
approval for R&M 2000. A copy of this briefing is included in Volume II,

Anmnex G.

. WHO WHEN

: AFALC/CC 7 JANUARY 1985 o
{‘ AFLC 8 JANUARY 1985

AF/RD/LE/XO 9 JANUARY 1985
AFSC/CC 14 JANUARY 1985
_ AIR STAFF BOARD 16 JANUARY 1985 o
ﬁ AIR FORCE COUNCIL 18 JANUARY 1985 oy
SAF/AL 22 JANUARY 1985
[ - SAF/OS AND AF/CC 23 JANUARY 1985

Figure 1I1-5: Final Briefing Schedule

The third and most important product was the USAF R&M Action Plan,
R&M 2000. It was written by the team during Phase III and approved
by SECAF and CSAF on 1 February 1985 to serve as the Air Force charter
for accelerated R&M improvement (Appendix 2).

Fourth, the R&M 2000 Implementation Plan was written by the team
for the new R&M Alr Staff organization and the major commands to use as
a gulde to initiate the implementation of the R&M 2000 actions. A copy
of this plan is in Volume II, Annex H.
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Finally, the industry team interviewed over 25 aerospace firms,
including prime contractors, subcontractors, and several industry
associations. The aero