) FILE_COPY.

1)

mA08799

ystribution
DEPARTMENT OF THE AIR FORC

AIR UNIVERSITY (ATC)

AIR FORCE INSTITUTE OF TECHNOLOGY

Wrtight-Patterson Air Force Base, Ohio

80 7 21 099



PRODUCTION ORIENTED MAINTENANCE
ORGANIZATION: A CRITICAL ANALYSIS OF
SORTIE-GENERATIO!N CAPABILITY AND
MAINTENANCE QUALITY

David A. Diener, Captajin, USAF
Barry L. Hood, Captain, USAF

LSSR 52-~80




. The contents of the document are technically accurate, and
no sensitive items, detrimental ideas, or deleterious
information are contained therein. Purthermore, the views
expressed in the document are those of the author(s) and do
not necessarily reflect the views of the School of Systems
and Logistics, the Air University, the Air Training Command,
the United States Air Porce, or the Department of Defense.



 USAF SCN 75-20B AFIT Control Mumber LSSR 52-80

AFIT RESEARCH ASSESSMENT

The purpose of this questiomnaire is to determine the potential for current
and future applications of AFIT thesis research. Please retuan campleted

questiomnaires to: AFIT/LSGR (Thesis Feedback), Wright-Patterson AFB,
Ohio 45433.

1. Did this research contribute to a current Air Force project?
a. Yes b. No

2. Do you believe this research togic is significant enough that it would
have been researched (or contracted) by your organization or another agency
if AFIT had not researched it?

a. Yes b. No

3. The benefits of AFIT research can often be expressed by the equivalent
value that your agency received by virtue of AFIT performing the research.
Can you estimate what this research would have cost if it had been
accomplished under contract or if it had been done in-house in temms of man-
power and/or dollars?

a. Man-years $ (Contract).

b. Man-years $ (In-house).

4. Often it is not possible to attach equivalent dollar values to rosearch,
although the results of the research may, in fact, be important. Whether or
not you were able to establish an equivalent value for this research (3 above),
what is your estimate of its significance?

a. Highly b. Significant c. Slightly d. Of No
Significant Significant Significance
S. Comments:
Name and Grade Position

Organization Location



A

PENALTY FOR PRIVATE USE. 3300

BUSINESS REPLY MAIL

FIRST CLASS  PERMIT NO. 73236  WASMINGTON 0.C.

POSTAGE WitL 58 PAID BY ADORESSEE

AFIT/LSH (Thesis Feedback)
Wright-Pactarsen AF3 OH 45433

NQ POSTAGE
NECESSARY
1P mAILED

IN THE
UNITED STATES




SECURITY CLASSIFICATION OF THIS PAGE (When D.u‘!nnnd)

__REPORT DOCUMENTATION PAGE oEp EACNSTRUCTIONS
m 2. GOVY ACCESSION NOJ 3. RECIPIENT'S CATALOG NUMBSER
. ~LSSR—52-8;—) v -

3 TITCE (and. Subiisie) ALAPLERIQN COVERED
{ PRODUCTION QRIENTED _MAINTENANCE QRGANIZA-| ¥ ‘s fhesi
TION: A CRITICAL ANALYSIS OF SORTIE- / Master s fhesis

/ GENERATION QAPABII;ITY AND MAINTBNANCE S. PERFORMING O1G. REPORT NUMBER

UALITY. = . and
TG THORTT - - 8. CONTRACY OR GRANT NUMBENR(s)
ﬁ David A. /biener Captain, USAF
Barry L{/ﬁood Captain, USAF
9. P;'ORHING ORGANIZATION NAME AND ADORESS 0. ::ggﬂ.h o “las.ﬁvf':‘ﬂ-ﬂ:‘lc: TASK
Graduate Education Division ///

School of Systems and Logistics
Air Force Institute of Technology,WPAFB,OH

11. CONTROLLING OFFICE NAME AND ADDRESS (134
Department of Research and Administrati J 80 ;
" Management PAGES ,‘
AFIT/LSGR, WPAFB, OH 45433 164 ,4{_1{22[
(T3 M5SNITORING AGENCY NAME A ADORESS(/! dilferant from Controlling Office) | 15. SECURITY CLASS. (ef this repor

UNCLASSIFIED
‘m
scHifoute

16. OISTRIGUTION STATEMENT (of this Report)

Approved for public release, distribution unlimited

17. DISTRIBUTION STATEMENT (of the sbatract entered in Block 20, it dilferent frem Report)

APPROVED FORC PUBLIC RE
FREDRIC C.
'y~ + of "ublie Allaire

Liff AFR 150-17.
¢

18. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse side il necessary and identily by block number)

POMO Sortie-Generation Capability
Aircraft Maintenance Maintenance Quality
ADCOM F1ISs

20. ABSTRACT (Continue on reverse side Il necessary and identily by block number)

Thesis Chairman: Richard V. Badalamente, Lt Col, USAF

DD ,"9%™. 1473 toirion oF 1 nOV 68 i3 OBSOLETE ;
1 JAN 73 UNCLASSIFIED vd"
; )

SECUmITY CLAIIIHCA;IQN OF THIS PAGR “Whe Dara Ant

Or 2 50 C e




UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE(When Date Entered)

The Production Oriented Maintenance Organization (POMO)
repregsents an Air Force initiative directed at improving
sortie-generation capability. Although POMO is currently
in use within TAC, PACAF, USAFE, and AAC, its impact has
not been fully evaluated. This research was directed at
determining what effect, if any, POMO has had on sortie-
generation capability and aircraft quality. Six research
hypothesis variables relating to sortie-generation capabil-
ity and three relating to aircraft quality were evaluated
to make this determination. Data were obtained from HQ
ADCOM and six active duty ADCOM PISs. Performance data
covered each FIS before and after POMO implementation.
Research findings reflected both positive and negative
results., Improvement was found in four sortie-generation
3 variables of which three were strongly related to POMO.

% Degradation occurred in all three of the aircraft quality
variables in the post-POMO period. Within the scope of
this research, the authors conclude that, within ADCOM,
POMO has had some positive effects on sortie-generation
capability and some negative effects on aircraft quality.

_—
AccessionFor
NTIS CGRA&I
DDC TAB

| Unannsuiced
Justification -

UNCLASSIFIED

SECURITY CLASSIFICATION OF Tu'* BAGE(When Date Entered)




LSSR 52~80

PRODUCTION ORIENTED MAINTENANCE ORGANIZATION:
A CRITICAL ANALYSIS OF SORTIE~GENERATION
CAPABILITY AND MAINTENANCE QUALITY

A Thesis

Presented to the Faculty of the School of Systems and Logistics
of the Air Force Institute of Technology
Air University
In Partial Fulfillment of the Requirements for the

Degree of Master of Science in Logistics Management

By

David A. Diener, BS Barry L. Hood, BS
Captain, USAF Captain, USAF

June 1980

Approved for public release;
distribution unlimited




This thesis, written by

Captain David A. Diener
and
Captain Barry L. Hood
has been accepted by the undersigned on behalf of the fac-
ulty of the School of Systems and Logistics in partial
fulfillment of the requirements for the degree of
MASTER OF SCIENCE IN LOGISTICS MANAGEMENT

DATE: 9 June 1980

WJ_ I A

COMMITTEE CHAIRMAN

ii




ACKNOWLEDGEMENTS

We wish to express our appreciation for the able
assistance of our thesis advisor, Lieutenant Colonel
Richard v. Badalamente, whose encouragement and insights
helped move this research to fruition; to Lieutenant
Colonel Charles W. McNichols, whose guidance helped mold
the quantitative analysis areas; and to our typists, Linda
Pearson and her associates, whose patience and
understanding were often tested.

A special word of thanks must also be passed on to
CMS Jack Powers and SMS Allen E. Crumpton at Headquarters
ADCOM (ADTAC) for their tremendous support in gathering
data and background material. Also, we wish to thank the
maintenance analysis personnel at each FIS, without whose
support this research effort would not have been possible.

Finally, we wish to dedicate this research to the
enlisted maintenance force whose daily efforts and exper-
tise create and maintain the capability to keep our tac-~

tical aircraft fleet at the ready position.

iii




TABLE OF CONTENTS
Page
ACKNOWLEDGMENTS . . &+ o © o « o o o o o o s s o o o & iii
LIST OF TABLES ¢« . ¢ + ¢ o o o o o o o o o o o s o o & vii
LIST OF FIGURES . . . ¢ « ¢ & o o o s o s o s o o o s viii
, CHAPTER

I. INTRODUCTION . . . . ¢ v ¢ ¢ o « o o o o o o = 1
Problem Statement . . . . . . . . . . « « . 3
Research Objectives . . . ¢« ¢ ¢« « v ¢« o + =« 3
Research Hypotheses . . . . ¢« . « « . . .+ & 4
II. BACKGROUND . . o ¢ ¢ o ¢ o« o o 5 o o o o o « & 7

An Historical Overview of Aircraft
Maintenance . . . . . . . ¢ ¢ 4 4 4 o . . 7
The Early Days through World wWar II . . . 7
The Specialist Maintenance Concept . . . . 10
The POMO Concept « « « « ¢ ¢ ¢ ¢« & o « o & 13
Previous Research . . . . . . « . . . . . 19
III. METHODOLOGY . . & « o « 2 ¢ « s o s « o o o 23
Overview of Research Design . . . . . . . . 23
Test Group Selection . . . . + « &« « « « & 25
Test GXoups . . « ¢ &« &« o « o & o o o « & 26
Operational Definitions . . . . . . . . . . 27
Hypothesis Variables . . . . . « . . « « & 27
Related Terms . . . « + o ¢ o « o « o o« = 30

iv




A e——

Chapter
Discussion of Hypotheses . . . . .
Hypothesis 1
Hypothesis 2 . « . ¢« « ¢« ¢« + & &
Hypothesis 3
Hypothesis 4 . . . . . . . . . .
Hypothesis 5 . . . . + . « « & &
Hypothesis 6 . . . . . . . . . .
Hypothesis 7 . . . . . . . . « .
Hypothesis 8 . . . . . . . . . .
Hypothesis 9 . . . . . . . . . .
bata Collection . . . . . . . . .
Strategy and Technique of Analysis
Assumptions and Limitations. . .
Summary .« . . v . e 4 e e e e
IV. DATA ANALYSIS AND RESULTS . . . . .

Overview of Data Analysis . . . .

Wilcoxon Signed Rank Test Results. .

Results of the Regression Analysis .

Results Relating to Sortie-Generation

Hypothesis Variables . . . . . .
Hypothesis 1 . . . . . . . . . .
Hypothesis 2 . . . . . . . . . .
Hypothesis 3 . . . . . . « +« . .
Hypothesis 4 . . . . . . . . . .

Hypothesis 5 . . . . . . . . . .

Page
34
34
35
35
36
36
37
37
37
38
38
40
50
52
54
54
57
62

65
65
66
68
69
70

A S SR - W

A NPT WSO

I -




s

. 2+

e U+ o s WS

Chapter
Hypothesis 6 . . . . « « + &« &« « « &

Results Relating to Quality of
Maintenance Hypothesis Variables . .

Hypothesis 7 « « & ¢« ¢ v o o« o o o &
Hypothesis 8 . . . . . . . . « . . .
Hypothesis 9 . . . . ¢« ¢« ¢ +« & « o &
SUMMAYY « « o o o o« o o o o o« o o o«

V. CONCLUSIONS AND IMPLICATIONS . . « « + &

POMO and Sortie-Generation Capability.

POMO and Quality of Aircraft Systems
Implications for Management. . . . .
Future Research. . . . . . . « . . .
Quality of Aircraft Systems. . . . . .
Application to Other MAJCOMs . . . . .
Application to Future Performance . .
Cost-Effectiveness of POMO . . . . . .

Autonomy of Aircraft Maintenance Units
(AMUS) © & ¢« ¢ ¢ ¢« & o o o o o o o =

Behavioral Impacts . « + « « « & o »+ &
APPENDIXES

A. RESEARCH DATA . . « & ¢ o o o o o o o« = =

B. SUPPLEMENTAL DATA ANALYSIS . . . . . . .

C. WILCOXON SIGNED RANK TEST CALCULATIONS .

D. REGRESSION RESULTS. . . « =« « ¢ « o o « &

SELECTED BIBLIOGRAPHY. . . . + ¢ « ¢ ¢ « o o« o &

BIOGRAPHICAL SKETCHES. . . +« ¢ ¢ ¢ ¢ o o o s & =

vi

Page
71

72
72
73
74
76
80
80
83
85
89
89
89
90
90

90
91

93
109
127
143
159

162




LIST OF TABLES
Table Page
1. ACTIVE DUTY FISs INCLUDED IN STUDY . . . . . 28

2. PRELIMINARY ANALYSIS OF HYPOTHESIS
VARIABLES AND INDEPENDENT FACTORS . . . . . 56

3. RESULTS OF WILCOXON SIGNED RANK TEST
APPLIED TO HYPOTHESIS VARIABLES . . . . . . 58

4. RESULTS OF WILCOXON SIGNED RANK TEST
APPLIED TO INDEPENDENT FACTORS . . . .« . . 61

5. SUMMARY OF RESULTS OF REGRESSION ANALYSIS
OF INDEPENDENT FACTORS AND HYPOTHESIS
VARIALBES RELATING TO SORTIE-GENERATION
CAPABILITY . . =« « o o o o = o o s o o o = 63

6. SUMMARY OF RESULTS OF REGRESSION ANALYSIS
OF INDEPENDENT FACTORS AND HYPTOHESIS
VARIABLES RELATING TO QUALITY OF
MAINTENANCE . « « « « « o o o s o o o « o = 75

7. SUMMARY OF ALL ANALYSIS . ¢ o ¢ o o o o o & & 78

vii




LIST OF FIGURES

Figure ’ Page
1., ANALYSIS FLOW CHART . . . &« &« + « o « o s o & 41

-

viii I
!
!




CHAPTER I
INTRODUCTION

For many vears, the Soviets have been increasing
the capability of their standing forces for short
notice combat--a reflection of their doctrinal empha-
sis on shock and surprise. 1In the past, we have never
been ready when war came, relying on a large accelera-
tion lane to build up after an attack. In modern war-
fare we do not have that luxury. The analogy I use is
that we must view readiness not through binoculars--
planning to get well at the end of a constantly
receding Five Year Defense Program (FYDP) period--but
through bifocals--attention to long term fixes but
concentrating on maximizing our capacity to fight with
what we have today [9:28].

- General David C. Jones

As we move into the 1980s the Soviet Union h;s
been investing in defense at a far greater pace¢ than the
United States. For the past few years their military
investment has exceeded ours by 70 percent (l:1). The
increased Soviet expenditure has been reflected in a sus-
tained growth in their strategic, naval, and general force
capabilities. Conversely, in terms of a percentage of GNP,
the defense investment of the United States has continued to
decline for the last four years. Further, total active U.S.
Air Porce personnel strength has faced reductions for ten
consecutive years., The current USAF active duty strength
stands at only 63 percent of the 1968 strength (2:161).

Reductions in personnel and material assets have not been

1




matched by similar reductions in the scope of required !
missions. To counter Soviet advantages, U.S. defense

priorities have addressed technical superiority and -
improved readiness (13:2).

One key to readiness is effective maintenance on

existing military hardware. The U.S. Air Force has over
150,000 military personnel directly involved in main-
taining over 7,100 airframes and aircraft components
(2:154) . For each flying hour, aircraft maintenance per-
sonnel devote many hours toward repairing and maintaining
the aircraft on the ground. For the past five years, the
expense of maintaining and operating airframes has con-
sunied over 26 percent of the Air Force budget (2:159). .
Thus, aircraft maintenance offers a continuum of oppor-
tunities to improve the effectiveness of the maintenance
and the efficient use of available resources while
reducing total costs. Improved maintenance performance at
reduced costs, however, must not and cannot overshadow

readiness (7:9). 1In keeping with the strategy of readiness

at the lowest cost, the Air Force Chief of Staff established %
the Maintenance Posture Improvement Program (MPIP) in 1974 b
with the object of developing improved and cost effective
methods of accomplishing aircraft maintenance. As a
direct result of MPIP, many new or revised maintenance
procedures evolved. For tactical fighter and interceptor

units, the MPIP-generated program which has had the

2




greatest impact is the Production Oriented Maintenance

Organization (1’0!4!0).“r

Problem Statement

The use of POMO is widespread; ié has been imple-~
mented by TAC, ADCOM, USAFE, PACAF, and AAC. Thus, a
large percentage of the total U.S. aircraft fleet is
managed under the POMO concept. Since its inception,
however, few published studies have evaluated the impact
of POMO on actual maintenance performance and overall
aircraft system availability. Those studies which have
been conducted focus primarily on total sortie production
and human behavior aspects under POMO. Further, published
studies have been ihconclusive as to the total positive
and negative impacts. Since proponents of POMO claim it
has had a positive impact, an in-depth anélysis and objec-
tive evaluation is needed to determine if the premised

gains have, in fact, been realized.

Research Objectives

The primary purpose of POMO is to create the capa-
bility to generate a large number of sorties through the
efficient and effective use of all unit maintenance

resources. The objective of sortie generation per se is

'w1thin TAC, POMO is referred to as the Combat
Oriented Maintenance Organization (COMO).




extremely difficult to measure in a peacetime environment
because of political and economic constraints. However,
the capability to generate sorties is reflected by certain
key management indicators of maintenance production.

Thus, the first objective of this research is an evalu-
ation of the impact of POMO on the levels of key main-
tenance management performance indicators which relate to
unit sortie-generation capability. The evaluation is
based on a comparison of capability indicators before

and after POMO implementation.

In addition to changing sortie-generation capabil-~
ity, POMO also causes changes within the aircraft main-
tenance organizations that may well impact on the overall
quality of the aircraft and its systems. The second
objective of this research is to assess and evaluate the
impact of POMO on the levels of key maintenance management
performance indicators which relate to overall quality of
aircraft systems. The evaluation is based on a compari-
son of selected quality indicators before and after POMO

implementation.

Research Hypotheses

The basic purpose of POMO is to enhance sortie-
generation capability through the efficient and effective
use of all unit maintenance resources. Based on this

premise, this research will seek to determine the effect

o




R o o

- ——

POMO has had on both the unit sortie-generation capability
and the overall quality of aircraft systems. Nine speci-
fic hypotheses are evaluated in this research. Six
hypotheses relate to sortie-~generation capability and the
remaining three relate to overall airframe quality. The
hypotheses are designed to identify improvements in both
categories, The categories and specific hypotheses are:

1, Hypotheses relating to sortie-generation
capability:

a. Hypothesis 1l: The average time to return
an aircraft to Elyable status from Not Mission Capable for
Maintenance (NMCM) status will decrease under the POMO
concept.

b. Hypothesis 2: The scheduling effective-~
ness rate will increase under the POMO concept.

c. Hypothesis 3: The Not Mission Capable for
Maintenance rate will decrease under the POMO concept.

d. Hypothesis 4: The direct labor rate will
increase under the POMO concept.

e. BHypothesis S: The Full Mission Capable
(FMC) rate will increase under the POMO concept.

f. Hypothesis 6: The number of maintenance
man-hours per flying hour will decrease under the POMO
concept.

2. Hypotheses relating to overall aircraft system

quality:
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a. Hypothesis 7: The repeat discrepancy rate
will decrease under the POMO concept.

b. Hypothesis 8: The total number of main-
tenance man-hours required to accomplish each scheduled
400 hour inspection will decrease under the POMO concept.

c. Hypothesis 9: The ground abort rate will

decrease under the POMQO concept.

This chapter has presented the foundation of this
research study in the form of a problem statement,
research objective, and research hypotheses. The follow-
ing chapter provides necessary background information per-
taining to this research effort. The areas discussed are
an historical overview of aircraft maintenance, the spe-

cialist maintenance concept, the POMO concept, and pre-

vious research concerning POMO.




CHAPTER II
BACKGROUND

An Historical Overview of
Alrcraft Maintenance

With the passing of time, concepts for the main-
tenance management of military aircraft have slowly swung
as a pendulum between mechanics with total system capabil-
ity and the use of specialists for each major system;
Particular needs and circumstances dictated each change in
concept. This brief overview outlines the trends and
fluctuations in maintenance management concepts from the
earliest days of aviation to the present POMO concept.

The Early Days through
World War II

The earliest aircraft were maintained and serviced
primarily by their owners and operators. The first noted
change in this practice came in August 1908 when Orville
Wright arrived at Ft. Meyer, Virginia, to flight test an

aircraft under contract to the U.S. Army Signal Corps. He

brought with him a mechanic, Charley Taylor, thus intro-
ducing the aircraft mechanic career field (18:87-88).

oo With the approach of World War I came tech-

nological advances and modifications aimed at making the

airplane functional forfmilitary use. These factors

7
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made aircraft more complex and created an increased demand
for specialized aircraft mechanics. The first crew chief
maintenance system was established on 8 May 1913 by the
U.S. Army Aviation Section Technical Order 00-2A. A non-
commissioned officer (NCO) was provided with several
assistants and placed in charge of maintenance. The
assistants' tasks were primarily routine inspections such
as examining control wires, connections, fittings, turn-
buckles, pins, belts, engines, etc. and the NCO's task
was making minor repairs under the supervision of the
pilot. Major repairs were handled by a master mechanic
(18:88).

By 1914, pilots began to specialize in aerial tac-
tics and maneuvers and had less time to learn the tech-
nical side of the flying machine. The maintenance
mechanic thus became a more important figure in the
overall care of the airplane. Additionally, the aircraft
fleet owned by the Army increased in numbers. The
complexity of the air machines also increased signifi-
cantly with the installation of instruments, armament and
electrical components (18:88). By April 1918, rapid
strides in aircraft technology had produced further
advances such as gun synchronization with the propeller
system, elementary bombing systems, radios, and cameras.
The result was the need by the Army Air Service for a

large number of aircraft mechanics from a great variety of

8
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specialities. The trend was toward specialization in
maintenance and away from the mechanic with total system
capability (3:12).

The trend towards specialization was reversed
during the 1920s. The end of World War I caused a mass
exodus of trained mechanics from the Army Air Corps. This
continued into the 1930s as trained mechanics were lured
into the booming commercial aviation industry (3:17). The
exodus practically necessitated that mechanics be trained
for total system capability. The crew chief maintenance
concept was formalized with teams assigned to particular
aircraft. Some specialists were still available to per-
form maintenance on the more complex and advanced systems
(18:89).

With the onset of World War II, the Air Corps
faced a serious shortage of skilled maintenance personnel.
The need for trained mechanics was critical overseas and
there was insufficient time to train general mechanics in
the broad spectrum of total system maintenance. The
result was a modification of the pure crew chief system
toward a system using increased specialization. Overseas,
specialization was carried to the extreme; new personnel
were rapidly taught narrow job requirements and put to
work on repetitive tasks. Specialized teams performed

specific tasks such as engine changes, cylinder changes,
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and propeller changes. The master mechanic soon disap-
peared as specialization in aircraft maintenance increased
(3:20-21; 6:7).

The Specialist Maintenance
Concept

The end of World War II was followed by a rapid

demobilization of forces. The number of aircraft in the
active inventory tumbled quickly, but not as rapidly as
the level of personnel., A severe shortage of total main-
tenance personnel resulted. Another result of the demobi-
lization was a declining emphasis on maintaining strong,
centrally controlled maintenance organizational concepts
and procedures. Each command had individual perceptions
of how to conduct maintenance activities and each
published its own regulations, manuals, and directives;
most of these centered on a modified crew chief system
(18:90). The Strategic Air Command (SAC) published SAC
Regulation 66-12 in August 1949 which described a spe-
cialist maintenance concept aimed at providing sufficient
workloads to keep the maintenance work force continuously
occupied. Specialists were placed in intermediate main-
tenance squadrons (field and avionics) to work on backlogs
of low priority reparables while not working directly on
the aircraft (3:26-27). Tactical Air Command (TAC)

Manual 66-1 (1 July 1957) was similar to SAC's 66-12 and

required the crew chief to perform all maintenance on the

10
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aircraft unless the work was beyond his capabilities or

was time-sensitive. 1In these situations, specialists

could be requested (3:28). 1In 1959, the Air Force
published AFM 66-1 which prescribed a mandatory aircraft
maintenance management system. However, major com-

mands supplemented this with their specific requirements
and again the overall system grew into one with each major
command having its own maintenance management system
(18:92) ., 1In 1972, AFM 66-1 was rewritten with strict
limitations on major command supplements. The revised AFM
66-1 emphasized decentralized maintenance activities with
a strong centralized maintenance control function. This
provided for moderately strong specialization (3:29).

Commonly referred to as "The Specialist Concept,” this

form of aircraft maintenance is used by several major air
commands today.

Under the specialist concept, the maintenance
organizations are functionally aligned by tasks or spe-
cialty. All crew chiefs are assigned to the Organiza-
tional Maintenance Squadron (OMS). Crew chiefs are
responsible for the general condition of the aircraft and
the accomplishment of all the basic airframe maintenance
and servicing. All personnel responsible for specific
aircraft subsystems are assigned to "specialists"

squadrons. Hydraulic, sheet metal, engine, and similar
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specialists are assigned to Field Maintenance Sgquadrons
(FMS). Radar, Navigational Aids and Fire Control special-
ists are assigned to Avionics Maintenance Squadrons (AMS).
Weapons and munitions specialists are assigned to Muni-
tions Maintenance Squadroas (MMS). Under AFM 66-1, the
Deputy Commander for Maintenance (DCM) is responsible for
all maintenance activities (16:1~1). The DCM staff
accomplishes the planning, scheduling, assigning of
priorities, dispatching and controlling of work as well as
the selecting of skills for accomplishment of the job.

The specialist concept has several strong attri-
butes. A centralized pool of specialists are drawn upon
for aircraft system maintenance as needed. When not
fequired for flighttime maintenance, they work in the shop
on aircraft componénts that have been removed and
replaced. This results in high rates of utilization for
available manpower. Thus, specialists have extensive
training within their specialty and are generally able to
perform maintenance on the ai:craft system as well as the
disassembly and repair of the system components in the
shop with equal high proficiency. While this concept of
aircraft maintenance has evolved into an effective system,
critics of the concept contend that it also has some
disadvantages. The specialists maintain strong iden-

tification toward their particular system. Thus, their

12
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attention and concern are generally focused on that speci-

SUPEUUSEIP U S

fic area. The result of this tunnel vision is that the

overall condition of the aircraft as well as deficiencies
in other systems are often viewed as "not my problem."
Another disadvantage is the time lag generated by
transporting the specialist from the dispatch point to the
aircraft. Also, demand for specialist work can be cycli-

cal, which creates periodic high idle time. For example,

one week a five-man shop might be working overtime to
catch up and the following week find there is insufficient
work to keep even one person effectively employed.

Finally, the capability of a wing to deploy squadrons to

T ot e Yot *+ A . B e = o At AT -t S W SN WS € ST

various locations is constrained by the divisibility of

the centralized pool of specialists into the requisite

number of deployment teams. In short, the specialist con-
cept is thought to lack the efficiency and flexibility
needed to generate and regenerate the great number of
sorties required by tactical air forces. This became

especially evident when the Viet Nam conflict ended.

The POMO Concept

The end of.the Viet Nam conflict was followed by
a reduction of U.S. military forces. Aircraft maintenance
was faced with seemingly incompatible factors of low
manning and the need to produce a high number of sorties.

Since no significant increases in the maintenance work

13

Berdl L s o A TR A




force were evident, attention was focused on better uti-
lization of available personnel (3:75-76). 1In October
1973, the Israelis demonstrated a dramatic sortie genera-

tion rate during the Yom Kippur War. The USAF Chief of

Staff directed a joint Air Staff/TAC team to go to Israel
to see what the Israelis had done to produce such a high
sortie rate. The major influencing factor discovered

was that specialists were assigned to the flightline
organization rather than being dispatched from the inter-

mediate maintenance shops. They were available immediately

where needed and could be used in general maintenance acti-

vities not requiring specialization. Thus, the shift was

toward less specialization. The method had great possibi-

lities for the fighter environment where rapid aircraft
turnaround and surge capability were the major require-
ments. TAC was requested in September 1974 to develop and
test the basic concept of the Israelis and the test program
developed was called Production Oriented Maintenance (3:77-

79).

This maintenance concept is designed to meet the
peculiar needs of the tactical air forces. High sor-
tie rates, operations from remote locations, and large
numbers of aircraft, dictate a departure from the tra-
ditional centralized maintenance concept [l6:1-1].

The Object of POMO. The object of POMO is to

increase sortie-generation capability. As POMO developed,

its theme was consistent with a DOD directive which

addressed the DOD Equipment Maintenance Program. DOD
14
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Directive 4151.16 states: "Equipment maintenance will be
performed at the point of generation in order to assure
attainment of readiness objectives and to assure self suf-
ficiency [14:3]." 1In short, through a reorganization of
people and a decentralization of authority, POMO is
intended to eliminate many of the inefficiencies of the
specialist concept. The end result is a provisioning of
personnel, materiel, and decision-making authority to the

actual point of generation.

Changes in Concepts and Organization. Using the

existing manpower, materiel, and facilities, POMO reorga-
nizes resources previously assigned to OMS, AMS, FMS, and
MMS into direct and indirect sortie-producing elements.
The direct sortie-producing\element is the Aircraft

" Generation Squadron (AGS). The indirect sortie-producing
element consists of the Component Repair Squadron (CRS)
and the Equipment Maintenance Squadron (EMS). These
squadrons provide AGS with serviceable assets with which
to produce sorties. 1In addition to the direct and
indirect sortie-producing elements, POMO provides a
distinction between on-equipment maintenance and off-
equipment maintenance. On-equipment maintenance is per-
formed by AGS and consists of those operations which are
performed directly on an aircraft or on installed

equipment. Specific on-equipment operations include

15




aircraft inspection, servicing, and lubrication; adjust-
ment and replacement of aircraft assemblies, subassem-
blies, and parts; and weapons system servicing and muni-
tions loading operations. Off-equipment maintenance
includes actions which support aircraft operations such as
in-shop repair of aircraft components (CRS), extensive
aircraft maintenance and repair, AGE maintenance and muni-

tions maintenance (EMS) (l6:1-1).

Personnel Realignment. Under POMO all maintenance

personnel are assigned by AFSC into one of the broad areas
of off- or on-equipment maintenance. Members of the DCM
staff remain the same while crew chiefs and specialists
from OMS, FMS, AMS, and MMS are integrated into CRS, EMS,
and AGS. Those who transition into CRS and EMS perform
essentially the same tasks as under the specialist con-
cept. Depending on the needs of the particular unit,
however, portions of various specialists' pools are also
taken from the shop environments of AMS, FMS, and MMS and
placed into AGS. The Aircraft Generation Squadron thus
becomes the largest of the three squadrons and the hub of
activity for POMO.

The Aircraft Generation Squadron. The Aircraft

Generation Squadron or AGS, is broken into branches or
Aircraft Maintenance Units (AMUsS). The Aircraft Generation

Squadron of a standard maintenance organization within TAC

16




will usually consist of three AMUs. Each of the AMUs cor-
responds to an individual aircraft flying squadron within

a tactical fighter wing. Depending on the type and quan-
tity of aircraft to be maintained, an AMU is generally
assigned the maintenance responsibility of between eighteen
and twenty-four aircraft. Although aircraft are segre-
gated for maintenance purposes and assigned to specific
AMUs, all airframes are scheduled and flown as combined

wing resources (5:5).

The Autonomous Units. Each AMU within an Aircraft

Generation Squadron is largely self sufficient. Crew
chiefs and maintenance personnel of various specialties
are assigned to each aMU. Working together with an inte-
grated effort toward total system support, each AMU has
the capability of performing all on-equipment maintenance
required for their respective aircraft. The capability
and flexibility of the AMU is expanded by task-assist

training and cross utilization training (CUT). All spe-

cialists receive task-assist training on basic aircraft
servicing, such as launch and recovery, towing and
jacking. Thus, within each AMU there is a basic level of
on-equipment maintenance that can be performed by all.
CUT training provides for further flexibility by a cross
utilization of specialities. For example, following CUT

training an electrician can perform an instrument

17
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specialist's tasks and a radio technician is equally
capable of performing Navigation Aids tasks. Proponents
of POMO claim that with the assignment of specialists to
AMUs, many of the inherent problems of the specialist con-
cept are resolved. Under POMO, technician response time
for required maintenance operations is said to be mini-
mized. Further, task-assist and CUT training smooth out
the cyclical nature of specialist work requirements and
provide for a more efficient utilization of all main-
tenance personnel. Finally, working in an autonomous unit
is said to create rapport between all maintenance per-
sonnel and redirect the specialist perception from "my
system™ to "our aircraft.” The final ingredient required
by the autonomous AMU is the authority to make decisions

and control resources.,

Decentralization of Control. Under POMO the

centralized control previously maintained by the DCM
through Job Control, is provided to the individual
squadrons. W;ile.&ob Control continues to operate as a
coordinating activity for insuring maintenance continuity,
managers and supervisors within the squadrons direct sche-
duled and unscheduled maintenance without the specific
involvement of Job Control. Management and control of
maintenance resources within the Aircraft Generation

Squadron is delegated from the Job Control function to

18




expediters assigned to each AMU. The expediter remains on
the flight line and acts as a central point for all main-
tenance performed within the AMU. The expediter's mobil-
ity and current knowledge of all on-going AMU maintenance
operations enhance the ability to make on-the-spot assess-
ments and draw technician support from within the AMU
(5:3). Thus, the expediter is a central figure within the
AMU, The AMU, in turn, is the focal point of unit sortie-
i generation capability under POMO. The question remains,
however, whether or not sortie-generation capability
actually increases under POMO. This question has not been

adequately answered by previous research studies of POMO.

Previous Research

Few published studies have attempted to quantify
the impact of POMO in terms of maintenance production and
quality of maintenance performance. Rather, the majority
of POMO studies have investigated only the organizational
and behavioral impacts. Halsell (6) discusseé POMO as an

innovation in maintenance management. He related the sup-

posed advantages of POMO to the development of management
theory. Beu and Nichols (3) investigated the history of
the aircraft crew chief and examined initiatives aimed at
more efficient uses of the entire maintenance work force.
POMO was one of the initiatives discussed in terms of its

conception, theoretical development, perceived benefits
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and disadvantages. Kenney (8) focused on the Air National
Guard and the relationship of the mission to successful
POMO implementation. Monheim (10) evaluated POMO only in
behavioral terms. White (17:26) discussed quantifiable
results of the POMO test program at MacDill AFB. The ini-
tial data generally indicated increased performance over
prior maintenance management concepts., However, the pro-
bability of significant testing effects is high. The POMO
test program received a great deal of high-level attention
and created a new and challenging work environment for the
participating personnel. A likely effect was increased
work motivation for the individuals involved in the test
program. The results, then, were most likely to be atypi-
cal of normal operations under the POMO concept.

One study attempted to examine the maintenance

production impact of POMO. Foster and Olson (5) con-

ducted a study of eighteen variables relating to main-
tenance performance and maintenance personnel behavior/
attitudes and the resulting impact of POMO. While Foster

and Olson did address impacts on production, they focused

primarily on the behavior/attitudes of the personnel in

the aircraft maintenance organizations. 1In the areas of
performance studied, their research showed no improvement
in maintenance performance and degradation in some areas.

The results were inconclusive in their view because many
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confounding factors were present and unsuccessfully elimi-
nated between the test and comparison groups. Further
reexamination of the study revealed several deficiencies
in the Poster and Olson study. First, several maintenance
performance hypotheses concerned areas which are not
related to the type of maintenance management concept
used. These are the non-availability of repair parts, the
number of cannibalizations, and the percentage of satis-
factory equipment evaluations by Quality Control. Second,
the maintenance performance data for POMO used in the
analysis was from the first eight months following imple-
mentation of the concept. It is reasonable to believe
that the implementation of POMO requires at least two
months for changes and operating problems to be resolved
and flying and maintenance activities to once again
operate in a steady-state fashion. Many negative effects
occur during the initial months of POMO, which bias the
conclusions regarding performance. Thus, Foster and Olson
in effect had approximately six months of valid data.
Further, another unknown at this time is how long it
actually takes to realize the full effects of POMO. It is
possible that none of the Foster and Olson data accurately
reflect the true results of POMO operations because the
impacts of change were still occurring. The Foster and

Olson study was a good first step in attempting to quantify
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the impact of POMO. However, data and methodological

deficiencies prevented conclusive findings.

This study is the next research step and focuses
on the maintenance performance impacts of POMO. The
overall objective of this research is to quantitatively
assess sortie~generation capability and quality of main-
tenance to determine whether POMO has indeed resulted in
the advantages intended during its conceptualization.

To achieve the research objective, a thorough com-
parison and analysis of pre- and post-POMO maintenance
performance (as measured by the hypothesis variables) must
be designed and logically executed. The next chapter
covers the development of this research design and analy-

sis strategy.
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CHAPTER I1II

METHODOLOGY

The purpose of this chapter is to develop the

a e e AN

methodology used in evaluating the impact of POMO in the

levels of key maintenance management performance indica-

tors relating to unit sortie-generation capability and the

} overall quality of aircraft systems. This chapter begins
| with a discussion of general research design followed by
‘ an explanation of test group selection, operational defi-
nitions of hypothesis variables and related terms, dis-
cussion of the hypotheses, the sources of data, the stra-
tegy and technique of data analysis, and a summary of

assumptions and limitations.

Overview of Research Design

For the purpose of this study, an ex post facto

survey methodology was selected to allow an objective ana-

lysis of the stated research hypotheses. The universe
included all USAF fighter/interceptor units. The specific
population consisted of all ADCOM active duty Fighter-
. Interceptor Squadrons (FIS) within the continental United
States. From this population, two distinct groups were

selected. The first group consisted of all active duty
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ADCOM FISs for at least ten months preceeding POMO imple-
mentation. The second group was composed of the same FISs
for the period since their respective POMO implementation
through December 1979. These periods of time were
selected as being reasonably representative of each FIS's
performance, Additionally, monthly data was compiled to
statistically derive a median figure for each period for
each FIS which were input to statistical tests.

POMO has been implemented throughout the Tactical
Air Command (TAC) and the Air Defense Command (ADCOM).
Further, all tactical fighter units within the Pacific
Air Forces (PACAF) and the Alaskan Air Command (AAC) have
transitioned into POMO. Lastly, almost all tactical
fighter units within the United States Air Forces in
Europe (USAFE) are operating under the POMO concept. The
two fighter units in USAFE that have not yet trancitioned
into POMO are scheduled to do so by August 1980. Each of
these major air commands offer an opportunity for investi-
gating the impacts of POMO. While each command has
slightly different missions and in some cases, different
weapon systems, the maintenance personnel are all main-
taining fighter/interceptor aircraft and the POMO concept
and structure remains consistent throughout all units.
Thus, the results of an evaluation of POMO within any one
command, should apply generally to all commands currently

operating under the POMO concept. This research project,
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therefore, concentrates on only one major air command:

ADCOM. The rationale for selecting ADCOM as the sample

for this research is discussed in the following section.

Test Group Selection

Of all the commands operating under the POMO con-
cept, ADCOM offers the greatest potential for minimizing
confounding factors which can otherwise distort test
results. Within the past few years, TAC has received many
new weapon systems including A-10s, F-15s, and F-16s.

Each of these advanced weapon systems require specially
trained maintenance personnel. Since the primary weapon
system within TAC was the F-4, a large percentage of the
maintenaﬁce personnel working on A-10s, F-15s, and F-l6s
have worked on the F-4 and subsequently retrained into the
newer systems. Unlike TAC, ADCOM has maintained the same
weapon system, the F-106, for almost two decades. The
long association of ADCOM maintenance personnel with a
single weapon system has generated a force of especially
well qualified and experienced F-106 maintenance personnel.
Further, since ADCOM is the only command maintaining the
F-106, the turnover of maintenance from ADCOM to other
MAJCOMs and vice versa has remained small. Overseas
rotational requirements also offer a strong potential for

distortion of key indicators. The turbulence created by
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the rotation could have a negative influence. Further,
when overseas, TDY units often fly an extraordinary number
of missions with an emphasis on "fly now, fix later," with
subsequent maintenance manhour documentation weak at best.
Unlike TAC, ADCOM has no overseas rotational requirements.
Finally, unlike PACAF, AAC, and USAFE, which have essen-
tially the same climate throughout each command, ADCOM has
units which are located in both northern and temperate

climates. Thus, by selecting ADCOM as a test group, the

merits of POMO may be objectively measured under diverse
weather conditions. Finally, the groups being tested were
exceptionally stable prior to and during the period under
study. By minimizing confounding factors, changes which
are identified in the selected variables can more reason-

ably be attributed to POMO.

Test Groups

ADCOM maintains active-duty Fighter Interceptor
Squadrons (FIS) which provide a limited defense against
manned bombers., The active duty sgquadrons located within
the continental United States have maintained the F-106A
for over eighteen years. Although introduced into the USAF
inventory almost two decades ago, the F-106 has been
periodically updated. Modifications have included inflight
refueling capability, the installation of a 20mm cannon and
an improved electronic guidance and fire control system.

Despite its age, the F-106 maintains the first line air
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defense for the continental United States. Thus, prior to,

during, and following POMO implementation, the ADCOM active
duty Fighter Interceptor Squadrons have maintained the same
rumber and type of aircraft with the same mission require-
ments,

This research project will evaluate the impact of
POMO on all CONUS ADCOM active duty Fighter Interceptor
Squadrons. Units included in this study are identified in
Table I along with their respective dates of POMO imple-
mentation, and average numbers of possessed aircraft.
Thus the impact of POMO will be evaluated by comparing
maintenance performance indicators before POMO against
the same maintenance performance indicators after POMO for
all six FISs. The performance indicators of interest are,

in turn, the hypothesis variables.

Operational Definitions

Hypothesis Variables

Aircraft maintenance management information is
identified, collected, and processed through maintenance
management information systems. The majority of this
information is in the form of quantitative indicators
relating to the quality and quantity of the maintenance
effort. From the available maintenance performance
indicators, the following variables were determined to be

the most important and the most measurable indicators of
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sortie-generation capability and aircraft quality. All

references made to "aircraft" in these variables are con-

sidered as "unit possessed aircraft."

Average Manhours Needed to Return an Aircraft

to Flyable Status. The average total number of direct

manhours needed after a sortie to return an aircraft from a

NMCM status to either FMC or PMC status.

Scheduling Effectiveness Rate. The number of

sorties scheduled and flown divided by the number of sor-
ties scheduled (corrected by subtracting the non-chargeable

deviations from the total sorties scheduled).

Not Mission Capable Maintenance (NMCM) Rate.

The total number of hours aircraft were not capable of
flying because of maintenance divided by the total number

of hours aircraft were available.

The Direct Labor Rate. The number of main-

tenance manhours spent working directly on aircraft or

aircraft-related subsystems divided by the total available

maintenance manhours.

Full Mission Capable (FMC) Rate. The number

of hours an aircraft is in a full mission capable status

divided by the total number of hours aircraft were avail-

able.
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The Number of Maintenance Man-hours Per Flying

Bour. The total number of direct labor man-hours divided

by the total number of hours flown.

Repeat Discrepancy Rate. The total number of

repeat discrepancies divided by the total sorties flown.

Total Number of Maintenance Man-hours Needed

to Accomplish Each Scheduled 400 Hour Inspection. The

total number of direct labor man-hours required to
accomplish scheduled 400 hour inspections divided by the

number of scheduled 400 hour inspections.

Ground Abort Rate. The total number of ground

aborts divided by the total number of attempted sorties.

Related Terms

The following definitions refer to terminology

which is used throughout this report,

Condition Status Reporting. The condition status

of all aircraft with selected possession codes must be
reported through the RCS: HAF-LGY (BM) 7503 report. The
status of an aircraft is based on its unit mission. The
unit missions, in turn, are those the unit must fly to
comply with war plans and training requirements. All
aircraft are carried in one of three categories of status

FMC, PMC, and NMC.
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l. FMC. Full Mission Capable. Aan aircraft in
FMC status must have the full use of all subsystems needed
to fly all assigned missions under peacetime and wartime

conditions.

2. PMC. Partial Mission Capable. An aircraft in
PMC status must have the full use of sufficient subsystems

to fly at least one -wartime mission.

3. NMC. Not Mission Capable. An aircraft in NMC
status is unable to fly any of its assigned wartime mis-

sions.

An aircraft which is unable to fly all of its
assigned missions is therefore categorized as either PMC
or NMC. The reason the aircraft is in PMC or NMC status
is shown by adding an "M" (Maintenance), an "S" (Supply),

or a "B" (Both). For example:

l. PMCM. partial Mission Capable Maintenance.
An aircraft in PMCM status can fly at least one, but for
maintenance reasons is unable to fly all its wartime

missions.

2. NMCM. Not Mission Capable Maintenance. An
aircraft in NMCM status is unable to fly any wartime

missions for reasons which are maintenance related.
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Deviation. Any change from the weekly published
schedule that results in a late takeoff, ground abort,

addition, cancellation, and/or deletion of a sortie.

1. Chargeable Deviation. Deviations which are unit

caused and can be controlled by local management.

2. Non-Chargeable Deviations. Deviations which are

attributed to circumstances beyond local management con-

trol, i.e., higher headquarters, supply, weather, etc.

3. Maintenance Deviations. Aborts, missed takeoffs,

cancellations/deletions, and additions to the published
weekly schedule resulting from either aircraft maintenance
discrepancies or from an action taken for maintenance con-

venience.

Direct Labor. Maintenance manhours spent working

directly on aircraft or aircraft-related subsystems.

Ground Abort, The failure of an aircraft to

become airborne due to maintenance reasons following air-

crew arrival.

Maintenance Capability. A quantitative estimate

of maintenance capacity. Additionally, it refers to those
resources, facilities, tools, test equipment, drawings,

technical publications, trained maintenance personnel, and
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engineering support, as well as an assured availability of
spare parts which are required to modify, retain components

in, or restore components to a serviceable condition.

Maintenance Complex. Those staff, management sup-

port, and maintenance production elements, or activities,
directly or functionally responsible to a single Deputy

Chief for Maintenance (DCM).

Maintenance Production. The physical performance

of equipment maintenance and related functions of servicing,
repairing, testing, overhauling, modifying, calibrating,

modernizing, configuring, inspecting, etc.

Monthly Mean Skill Level. [ (Number of 3-levels)

x 3 + (Number of 5-levels) x 5 + (Number of 7-levels) x 7
+ (Number of 9-levels) x 9], divided by (Total number of

assigned personnel minus officers).

Possessed Aircraft. Those aircraft for which a

particular unit has been designated responsibility.

Sortie. A flight of a single aircraft from ini-

tial launch until engine shut down.

Sortie Flown as Scheduled. A sortie flown by a

specific aircraft, on the date and time indicated on the

published weekly schedule.
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Sorties Scheduled. The total number of scheduled

sorties on the published weekly schedule.

Repeat Discrepancy. A repeat discrepancy is

generated when an aircrew member identifies and records a
need for maintenance, the problem is worked by maintenance
personnel and recorded as corrected, and the problem is
subsequently identified and recorded again by an aircrew
member on the first sortie following corrective action by

maintenance personnel.

Discussion of Hypotheses

Each of the hypotheses selected were designed to
determine if POMO has had a positive impact on ADCGYM per-
formance levels. The independent variables within each
hypothesis offered ample opportunity for POMO to reflect a

positive, neutral, or negative impact.

Hypothesis 1

The hypothesis 1 variable is the average time to
return an aircraft to flyable status from a NMCM status.
Flyable status is defined as FMC or PMC. This variable
reflects sortie-generation capability in the sense that the
potential to generate more sorties is increased if
aircraft are more quickly repaired. Proponents of POMO
claim that POMO does this by assigning maintenance spe-

cialists to flightline units and by placing them under the
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control of a single flightline manager. Further, the spe-
cialists can aid in decreasing overall work time by
assisting on non-specialized work tasks, The overall
premised gain is the reduction in the time to repair air-
craft through more efficient use of all maintenance per-
sonnel, Therefore, if POMO does in fact result in this
situation, the average time to return an aircraft to fly-
able status from a NMCM status should decrease and this

should increase sortie-generation capability.

Hypothesis 2

The hypothesis 2 variable is the scheduling effec-
tiveness rate. This variable reflects how effectively
maintenance resources are used to meet a flying schedule
within time constraints. The greater the effectiveness,
the greater is the potential to generate sorties. POMO
purports to increase the effective use of personnel
resources with decentralized control., If this is true,
then the level of this variable should increase under the
POMO concept and will thus reflect an increased capability

to generate sorties.

Hypothesis 3

The hypothesis 3 variable is the NMCM rate, 1If
POMO results in more efficient use of maintenance per-
sonnel by assigning specialists to the flightline work

units under a single manager, then the NMCM rate should
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decrease. A decrease in the NMCM rate generally means
that the aircraft are in flyable condition more often and

this creates the potential for flying more sorties.

Hypothesis 4

The hypothesis 4 variable is the direct labor
rate. Proponents of POMO claim that with POMO, main-
tenance personnel are more efficiently used by involving
more of them in productive work through task assist and
cross-utilization training. Further, specialists are
controlled by one manager whose focus is on the entire
aircraft rather than any one particular system. If this
is true, this variable should increase under the POMO con-
cept. This reflects sortie~generation capability; since
more personnel are involved in direct productive labor,

the potential for generating more sorties is increased.

Hypothesis 5

The hypothesis 5 variable is the FMC rate. The
FMC rate reflects sortie-generation capability in the
sense that a higher FMC rate generally means that more
aircraft are available to fly because no maintenance is
required on them. If POMO does foster more efficient and

effective use and control of maintenance personnel, the

FMC rate should increase.
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Hypothesis 6

The hypothesis 6 variable is the number of main-
tenance man-hours per flying hour. Proponents of POMO
claim that maintenance specialists are more efficiently
used by assigning them under a single manager near the
aircraft location, and by allowing their use in assisting
in non-specialized tasks. If this is true, this variable
should decrease under the POMO concept. This relates to
sortie-generation capability because a decrease means more
sorties can be generated with the same number of available

man-hours.,

Hypothesis 7

The hypothesis 7 variable is the repeat discre-
pancy rate., 1If the quality of maintenance has improved by
integrating specialists into flightline work units via

POMO implementation, then this variable should decrease.

Hypothesis 8

The hypothesis 8 variable is the total number of
maintenance man-hours required to accomplish each scheduled
hourly inspection. POMO purports to increase effective
and efficient use of maintenance personnel by involving
them in task-assist and cross utilization situations.
Quality should increase as more and better maintenance is

done between scheduled 400 hour inspections, thus
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reducing the amount of time required to accomplish the

inspections.

Hypothesis 9

The hypothesis 9 variable is the ground abort
rate., POMO should reduce this variable if it does in fact
allow more efficient and effective use of maintenance per-
sonnel through a teamwork approach. A decrease in this
variable would therefore reflect an increase in the
quality of maintenance performed.

With the rationale for each hypothesis established,
the next step involves specifying a data collection plan.
The data collection plan identifies sources of data with

which the hypotheses are tested.

Data Collection

The data used for this research were obtained from
standard reports, award nomination packages, and adminis-
trative files. The standard reports were prepared by each
FIS for local use as management tools within the main-
tenance complex and for submission to HQ ADCOM. The
standard reports were:

1. Monthly Maintenance Summaries (prepared by
each FI1S).

2. Monthly Maintenance Statistical Summary RCS:

ADCOM-LGM (M) 7306 (maintained by HQ ADCOM).




Each year all ADCOM FISs prepare a Daedalian
Award nomination package for submission to HQ ADCOM. The
packages include historical information, manning statis-
tics, and maintenance production information for the pre-
ceeding year. Copies of these Daedalian Award nominations
were obtained from HQ ADCOM-LGM for use in this research.
Data presented in the nomination p:r iage essentially dupli-
cates data presented in monthly summaries. Since monthly
summaries are prepared for local use, the content, format,
and occasionally the methodology used to develop the data,
differ between FISs. The nomination package, however, is
prepared in a standardized manner throughout ADCOM. Thus,
when similar data were found in both the monthly summaries
and the Daedalian award nominations, the award nomina-
tions were used as a cross reference.

The administrative files used as a data source
addressed flying hour allocation and man-hour utilization
during depot-level maintenance. The sources of adminis-
trative records were:

1. HQ ADCOM/DOO (Flying hour allocation).

2. Sacramento ALC/MABEC Maintenance (manhour
consumption during F-106 depot level maintenance),.

The sources of data were standard reports from
ADCOM and each FIS, Daedalian Award nomirations, and admin-
istrative reports. All of these reports were in existence

and did not require special preparation by ADCOM or the
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FISs; testing effects are thus not a factor in this
research. With the sources of data identified. techniques
of analysis were planned which would derive meaningful

information from the accumulation of the data.

Strategy and Technique of Analysis

Data for each hypothesis were analyzed in two
steps. The first step was to determine if significant
differences exist in the levels of the hypothesis
variables between pre- and post-POMO periods. The second
step was to analyze the aggregate performance of all FISs
as measured by the hypothesis variable to determine the
probable cause of any differences between pre- and
post-POMO performance. Figure 1 graphically displays the
analysis procedure and appropriate conclusions for each
hypothesis variable. The implementation of POMO cannot be
realistically viewed as happening on one particular day.
Rather, it occurs over several months and tends to
influence normal operations. It continues to evolve for
several more months after which steady-state operations
are once again realized. Therefore, monthly data for all
F1Ss for the two months before and after POMO implemen-
tation dates were not included in any of the analysis
steps.

The first step in analyzing the data in this

research effort involved the Wilcoxon signed rank test,
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This nonparametric technique was used to statistically
determine if significant differences for each hypothesis
variable existed between the pre- and post-POMO periods.
The Wilcoxon signed rank test involves two assumptions:

(1) The population of differences (post-POMO performance
minus pre-POMO performance) is continuous and symmetrical,
and (2) the differences used in the test are a random
sample from the population of differences (11:379). Both
assumptions were determined to be reasonable and appro-
priate for this research effort.

The level of each hypothesis variable for each
period was computed as the median monthly value for each
FIS. These data were then grouped by FIS, resulting in a
matched data pair of performance levels for the pre- and
post-POMO periods. Each data pair was then grouped by
hypothesis to be tested. Thus, for each hypothesis, six
data pairs were input to the Wilcoxon test., These values
were used via the signed rank test to calculate T values
for each hypothesis variable. Critical T values which are
necessary for hypothesis testing were obtained from sta-
tistical tables (4:165) based on the sample size and a
0.05 level of significance.

Each hypothesis variable was analyzed using one-
sided hypothesis tests with a significance level of 0.0S.
The basic premise which determined the direction of the

null and alternate hypotheses was that POMO should reflect
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improved performance. For hypothesis 1, 3, 6, 7, 8, and
9, improved performance would be reflected by a decrease

in the hypothesis variable from the pre-POMO period to the

- S g gn Sl e ot N SRt

post-POMO period. Therefore, the statistical hypothesis

-

alternatives for the hypotheses were:

Hy: Ny 20 (no improvement)
Hl: nD <0 (improvement)

e e ———— - aamie Wrmon

The appropriate decision rule used to determine whether

performance had significantly improved was:

IfT <7 then reject H, and conclude H

calc crit’ 0 1

(improvement),

e et * - T 1l

If T > T

cale 2 then conclude Hy (no

crit’
improvement).

i
If the initial conclusion was no improvement, the statis- j

tical hypothesis was reversed and the hypothesis variable :
was tested for a degradation in performance. The appro-

priate statistical hypotheses and decision rules then

became:

Hy: np <0 (no change)

Hi: np >0 (degradation).

If Toa1e > Tories then reject Hy and conclude Hy
(degradation).

If T,yc < Torier then conclude H, (no change).
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The final conclusion then was one of three possibilities:

improvement, no change, or degradation.

- - e,

For the remaining hypotheses (2, 4, and 5),
improved performance would be reflected by an increase in
the hypothesis variable from the pre-POMO period to the
post-POMO period. Therefore, the statistical hypothesis

alternatives were:

et 4+ g PO 4 =

0° Mp=

0
i Hl: Np >0 {improvement).

H

(no improvement)

The appropriate decision rule used to determine whether

———— et vt ”

performance had significantly improved was:

If Ta1c > Topjer then reject Hy and conclude H,
(improvement).
If Tcalc < Tcrit’ then conclude Ho (no improvement).

If the initial conclusion was no improvement, the statis- i

tical hypothesis was reversed and the hypothesis variable

was tested for a degradation in performance. The appro-

priate statistical hypotheses and decision rules then

became:
HO: p >0 (no change)
HI: np < 0 (degradation).
If Tcalc < Tcrit’ then reject Ho and conclude Hl
(degradation).
If Tcalc > Tcrit' then conclude Ho (no change).
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The final conclusion then was either improvement, no

change, or degradation.

The above analysis steps allowed a conclusion
based on the Wilcoxon signed rank test as to whether the
data supported or did not support the research hypothesis.
These conclusions were then used as inputs and considera-
tions for the second analysis step.

The second step was to evaluate the relative
impacts of selected key factors on the performance levels
as measured by each hypothesis variable. These factors
were regressed against each hypothesis variable using
multiple linear regression with forward (stepwise)
inclusion. This method (12:345) enters independent
variables (factors) into a preéiction equation on the
basis of the greatest respective contribution to explained
variance. Thus, a prediction equation is derived con-
taining those factors which best explain or predict the
dependent or hypothesis variable. The final outcome was
interpreted as the probable primary cause or influencing
factor of the performance level of each particular
hypothesis variable.

The key factors selected for inclusion in the
analysis were (1) the maintenance management concept,
i.e., whether or not POMO was being used, (2) the number
of mainteneance personnel assigned versus the number

authorized, (3) the skill level manning (as measured by
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the mean skill level), (4) the number of actual flying
hours, (5) the number of flying hours allocated, and (6)
the number of hours flown versus the number allocated.
These factors are an attempt to capture the major possible
explanations for any differences in performance levels
between the pre- and post-POMO periods that could not be
ascribed to POMO itself. Other factors do exist but are

largely unquantifiable or less meaningful. For example,

since this research addresses sortie-generation capability,
"total sorties flown" also received strong consideration
for inclusion. This factor was ultimately rejected due to
its tendency to cause distortion in a peacetime environ-
ment. For example, in a war scenario, total sorties

flown is a function of maintenance capability. 1In

péacetime, however, total sorties flown is a function of

the types of missions flown (sortie length) and total
hours allocated (many short sorties versus a smaller
number of longer sorties). Thus, the controlling factors

for number of sorties flown in peacetime are the missions

and total flying hours allocated. 1Inclusion of total sor-
ties flown would also tend to distort the maintenance man-
hour outputs. For example, one aircraft flying three con-
secutive sorties seldom require three times the main-
tenance effort needed to recover one aircraft flying a
single sortie. Finally, in a peacetime environment, if

one squadron flys many short sorties versus a second
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squadron flying fewer but longer sorties, the sortie-

- St . Ay - W

generation capability of the former is not necessarily

better than the latter. Thus, total sorties flown was

C e ——

rejected as an input. 1Instead, the major constraints for
total sorties flown, hours allocated, and hours flown,
were used. As a result, the factors selected for inclu-

sion were limited to those which could be meaningfully

e 4 T S S ne

quantified and interpreted.
With the Wilcoxon signed rank test results and the
key factors identified, the decision tree in Figure 1
was then applied and the corresponding conclusion made for
each hypothesis. The next step was to determine whether
- the results of the statistical tests and analyses sup-

ported the research hypotheses. Upon completion, the next

process was to apply decision rules to formulate an
overall conclusion regarding POMO's impact on sortie-
generation capability and quality of maintenance based on 1

the ADCOM sample.

The following are the decision rules used:

Decision Rule 1l: Hypotheses relating to sortie-

generation capability.

a. If at least two of the conclusions for
hypothesis 1, 2, and 3 and at least one of the conclusions
for hypothesis 4 through 6 support positive effects
OR
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b. If one of the conclusions for hypothesis
l, 2, and 3 and at least two of the conclusions for hypo-
theses 4 through 6 support positive effects,
Conclude that POMO appears to have increased
sortie-generation capability. Otherwise, conclude that
POMO does not appear to increase sortie-generation

capability.

Decision Rule 2: Hypotheses relating to overall

aircraft systems quality.

a. If the conclusion for hypothesis 7 sup-
ports a positive effect
OR

b. If the conclusions for hypothesis 8 and 9
support positive effects,

Conclude that POMO appears to have increased the
maintenance quality of the overall aircraft system,
Otherwise, conclude that POMO does not appear to increase
the maintenance quality of the overall aircraft system.

Hypotheses 1 though 3 were determined to be the
strongest indicators of sortie-~generation capability. The
remaining hypotheses (4 through 6) are also important, but
not as significant. As a result, the first three hypo-
theses (1 through 3) were given more weight in constructing
Decision Rule 1. Therefore, if the majority of the hypo-

theses 1 through 3 support increased sortie-generation
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capability, only one of hypotheses 4 through 6 need to

reflect positive changes to conclude that POMO appears to
increase sortie-generation capability. On the other

hand, if only one of hypotheses 1 through 3 indicates
increased sortie-generation capability, then at least two
of hypotheses 4 through 6 must show a likewise conclusion,
before an overall increased sortie-generation capability
can be concluded. Also, if none of the first three hypo-
theses reflect increased sortie-generation capability, the
remaining three hypotheses are not significant enough by
themselves to conclude that sortie-generation capability
has increased.

Of the hypotheses relating to overall aircraft
system quality, hypothesis 7, was determined to be the
strongest indicator followed by hypothesis 8 and hypothe-
sis 9. As a result, hypothesis 7 was given the greatest
weight in constructing Decision Rule 2. Therefore, only
if hypothesis 7 reflected a positive result (improved
quality of maintenance) or both hypothesis 8 and 9
reflected improved quality of maintenance, was the
conclusion made that POMO appears to increase the overall
quality of aircraft systems.

The final step in this research concerned the
possibility of the generalization and logical extension of
the conclusions from the ADCOM sample towards the POMO

maintenance management concept in general and its use in
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other major commands. Also included in this step are
implications and the identification of areas requiring

future research.

Assumptions and Limitations

When the aim of a research study is to quantify
aircraft maintenance performance, certain assumptions and
limitations must be used to narrow the topic into a
workable size and still obtain meaningful conclusions.

The major assumptions and limitations which affect this
research are as follows:

Assumptions. The first assumption made is that
changes in ADCOM FISs' maintenance performance are repre-
sentative of changes in performance levels of any tactical
Air Force unit when changes are defined as the difference
between pre-~-POMO and post-POMO maintenance performance.
Differences in mission requirements, reporting procedures,
and overall operational environment do exist between
MAJCOMs with tactical fighter units. However, the
aircraft maintenance philosophy and organization as
prescribed by AFR 66-5 (Production Oriented Maintenance
Organization or POMO) is essentially the same within all

of these MAJCOMs. Therefore, it is logical to assume that

the general effects of POMO implementation, as evidenced by

changes in direction of ADCOM FISs' performance, are
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generally applicable to all tactical fighter units

operating under the POMO concept.

The second assumption is that other than POMO
implementation and the other key quantifiable factors
included in this study (number of personnel assigned,
assigned versus authorized strength, skill level distri-
bution, hours flown, and hours allocated), no additional
major programs, policies, or other factors had a major
impact on ADCOM maintenance performance levels during the
period studied. This includes the assumption that the age
of the F-106 aircraft has caused no significant changes in
levels of maintenance performance for the period studied.

The final assumption is that the hypothesis
variables are the most relevant and significant indicators
of sortie-generation capability and overall quality of

aircraft systems.

Limitations. A major limitation of this research
concerns a number of variables which impact maintenance
performance levels and are largely unquantifiable. These
variables concern the personalities and individual attri-
butes of personnel in key maintenance management positions.
These variables further influence the effectiveness of
leadership, various management philosophies, and general
integrity. Since variables of this nature are extremely

difficult to characterize and define, let alone quantify,
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this research must necessarily accept them and assume that
the differences balanced out during the period of this
study. ‘

A second limitation concerns the data used for
analysis., This research is conducted entirely within the
confines of data produced by the Maintenance Data Collec-
tion (MDC) system and records maintained during daily
maintenance and flying operations. Other specially con-
ceived measurements of performance peculiar to this
research may have been better indicators than data pro-
vided by the above methods, but were not practical in
terms of time and money for a longitudinal research study

of this nature.

Summar

The purpose of this chaptér was to develop and
describe the methodology and analysis used in evaluating
the impact of POMO on unit sortie-generation capability
and the overall quality of aircraft systems. ADCOM FISs
were ident’fied as a representative sample of all fighter/
interceptor units throughout the USAF being managed under
the POMO concept. Data were obtained from each FIS and HQ
ADCOM in the form of standard reports, Daedalian Award
nominations, and administrative reports. Techniques were

developed to compare and evaluate each FIS in terms of
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sortie-generation capability and quality of overall air-
craft systems before and after POMO implementation. Sta-~

tistical tests were used to identify significant differ-

ences in performance, Step-wise regression analysis was

i

used as a method of identifying the key independent fac-
tors which best predict the levels of each hypothesis
variable. A decision tree was identified to integrate the
results of the Wilcoxon signed rank test and the
regression analysis into an overall conclusion for each
hypothesis variable. Next, decision rules were used to
derive an overall conclusion of the impact of POMO on
ADCOM FISs' sortie—generation capability and quality of
maintenance. Finally, assumptions and limitations

inherent in this research were identified,.
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CHAPTER IV
DATA ANALYSIS AND RESULTS

The comprehensive analysis and evaluation of the
performance data of the six FISs involved in this research
provided significant and meaningful insights into the
impact of POMO on sortie-generation capability énd quality
of maintenance. This chapter discusses the analysis of
the data and is divided into four major sections. The
first section presents an overview of the analysis proce-
dure and some preliminary analysis of the data. The
second section presents the resuits of the Wilcoxon signed
rank test as applied to the hypothesis variables and the
independent factors. The third presents the results of
the regression analysis of the independent factors with
each hypcthesis variable. The chapter then concludes with

a summary of all analysis results.

Overview of Data Analysis

The data analysis follows the strategy outlined in
the preceding chapter. Monthly data inputs were iden-
tified by FIS and by the maintenance management concept
being used. These inputs are presented in Appendix A.

The first analysis step was the Wilcoxon signed rank test
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which determined if significant improvements or degrada-
tions in performance occurred from the pre-POMO period to
the post-POMO period. The signed rank test was also
applied to the independent factors to determine if signi-
ficant changes in their levels occurred between the two
periods. The second analysis step was to regress the
independent factors against each hypothesis variable using
multiple linear regression with stepwise inclusion. This
method identified the factors which best predict or
explain the level of the hypothesis variable. The results
of the Wilcoxon signed rank test and the regression analy-
sis were then analyzed and evaluated to determine whether
or not the use of the POMO concept was a key factor
influencing each hypothesis variable.

Preliminary analysis of the data is presented in
Table 2 as a fundamental view of the performance data
relating to each hypothesis variable and independent fac-
tor in the pre~ and post-POMO periods. A more compre-
hensive breakdown of the data is presented in Appendix B.
These data structures were not directly involved in the
analysis, but provided a general, comparative overview of
performance between the two periods. The first analysis
step then followed with the analysis of results using the

Wilcoxon signed rank test.
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Wilcoxon Signed Rank
Test Results

Results Relating to the Hypothesis Variables. When

the Wilcoxon signed rank test was applied to the nine

hypothesis variables, four were determined to reflect

significantly improved performance, two were determined

to have not significantly changed, and three were deter-
mined to reflect significantly degraded performance.
Analysis results for the application of this test are pre-
sented in Table 3. The level of significance was 0.05

for all variables. The individual FIS median values (pre-
and post-POMO) and subsequent calculations necessary to
execute the test for each hypothesis variable are
presented in Appendix C. The hypothesis tests applied
were identified in the previous chapter.

When applying the Wilcoxon signed rank test to the
hypothesis variables, three aberrations were noted and
analyzed. The first situation involved the Hypothesis 3
variable, NMCM rate, As can be seen in Appendix C,
the median values for both Langley and Castle reflected
no change from the pre- to the post-POMO period. This
resulted in a difference of zero for both FISs. The pro-
cedure for handling differences of zero is to discard the
data pair and reduce the sample size accordingly. 1In this
case, then, the sample size was reduced by two to n = 4;

statistical tables do not reflect a critical T value for
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n =4 at a 0.05 level of significance. Therefore, the next

step was to examine the mean NMCM rate for each of the two

A — . o -

FISs in the pre~ and post-POMO periods. As shown in ']

Appendix B, Langley showed a slight decrease in mean NMCM

rate, and Castle showed a slight increase. The conclusion
of this analysis was that no significant change had taken

place in either case and that the most stringent test

FE R S

would be to set the critical T value to zero and proceed
with the test. Further, the conclusion from the test
would not have changed if the critical T value had

remained at -2 (for n = 6 at 0.05 significance level).

- - Ao o o

The overall conclusion, then, was that the results of the
data analysis as calculated by the Wilcoxon signed rank
test so heavily favored improved performance that the two

cases of no difference in medians did not affect that

finding.
The second aberration or peculiarity involved the

! Hypothesiss 5 variable, the FMC rate. The median values

for Castle showed a decrease of 20.85 percent from the

pre- to the post~POMO period (see Appendix C). In com-
parison to the differences of the other FISs, this magni-
tude is extreme. Also, the pre~POMO median value is
extreme in comparison to the other FISs. A telephone con~
versation with the current maintenance analysis section at
Castle confirmed the suspicion of the researchers that

Castle incorrectly reported FMC rates in the pre-POMO
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period. As a result, the Castle data were dropped from
the test and the sample size reduced to n=5. The results
indicated an improved FMC rate as compared to no change
when the Castle data were included. The calculations of
both cases are contained in Appendix C.

The third aberration involved the Hypothesis 9
variable, the ground abort rate. The difference in the
median values from pre- to post-POMO periods for Griffiss
was -0.05. Since data inputs were carried out to a single
decimal place, a difference in median values of 0.05 was
considerd insignificant. Therefore, the sample size was
reduced to n = 5 and the Wilcoxon signed rank test
applied. Analysis revealed that the final conclusion from
the test would not have changed if the Griffiss data pair
remained in the test. Therefore, results of the test were

determined to be appropriate.

Results Relating to the Independent Factors. The

Wilcoxon signed rank test was next applied to the key
independent factors which were identified as quantifiable:
the number of maintenance personnel assigned, the number
assigned versus the number authorized, the mean skill
level, the number of hours flown, the number of hours
allocated, and the number of hours flown versus the number
allocated. The results of the signed rank test are pre-

sented in Table 4. The FIS median values (pre- and
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post-POMO) and subsequent calculations for each factor are
presented in Appendix C. The signed rank test could not
be applied to the number of hours flown versus number
allocated because the differences between pre- and
post-POMO period median values for all FISs were not
significantly different. All FISs reflected median values
of 100 percent in both periods. Therefore, it was
concluded that no change in this factor had occurred, as
is displayed in Table 4. The findings from this part of
the analysis were used as inputs or considerations when
analyzing the results of the next analysis step, the
regression of each hypothesis variable against the key
independent'factors (the above factors plus the main-

tenance management concept used, i.e., POMO or non~POMO).

Results of the Regression Analysis

The results of the regression analysis of the independent
factors and hypothesis variables are summarized in Table S.
The complete results are presented in Appendix D. Before
discussing the interpretation of the results for each hypo-
thesis variable, it is necessary to discuss some overall re-
sults of the regression procedure. As is seen in Table 5,the
levels of the st were low across all the hypothesis vari-
ables. This means that, although several key factors were
quantified, a large portion of the variation remains un-

explained. However, the levels of confidence are very high.
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What has been quantified is therefore highly significant
and the prediction equation accurately reflects the rela-
tionships as presented by the performance data. Hence,

2s are small, the Anzs and the standardized

although the R
or normalized coefficients (beta weights) allow a com-
parison of the respective factors to determine the relative
importance of each in the prediction equation for each
hypothesis variable. From this analysis, the primary fac-
tors are evaluated to formulate an overall conclusion
regarding the role of POMO in affecting performance levels.,
In the following discussion, the positive and negative
relationships that are identified are based on the correla-
tion coefficients reflecting the relationship between the
respective factor and the hypothesis variable.

Results Relating to Sortie-Generation
Hypothesis Variables

Hypothesis 1

Average Turn Time. When the average turn times

were regressed, the independent variables entered in the
following order: (1) maintenance concept (negative
correlation), (2) number of assigned personnel (positive
correlation), and (3) hours flown (negative correlation).
The results (summarized in Table 5) indicate that the main-
tenance concept was the key factor of those quantified in
explaining the average turn time. This conclusion is based

2

on the relative magnitudes of the AR“s and further supported
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by the beta weights. In addition this conclusion is sup-
ported by an analysis of the correlation coefficients of
the three factors with the average turn time and the actual
changes in the factors from the pre-POMO period to the
post-POMO period.

As shown in Tables 2 and 3, the signed rank test
indicated an improved turn time with a pre-POMO mean of
11.9 hours decreasing to a post-POMO mean of 8.9 hours.
The negative correlation with the maintenance concept
suggests that POMO corresponds to a decrease in the turn
time. The positive correlation between turn time and
assigned personnel results from the decrease in each.
Finally, the negative correlation between turn time and
hours flown results from by the decrease in turn time and
the increase in hours flown. Intuitively, a decrease in
assigned personnel suggests an increased turn time. As
mentioned above, the number of personnel and the turn time
both decreased. Finally, an increase in flying hours does
not present a clear intuitive direction for turn time.
Since the number of assigned personnel actually decreased
while the turn time improved, it appears that POMO was the
key quantifiable factor in the improved performance in

terms of decreased turn time.

Hypothesis 2

Scheduling Effectiveness Rate. When the scheduling

effectiveness rates were regressed, the independent

variables entered in the following order:
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(1) number of assigned personnel (positive correlation),
(2) the maintenance concept (positive correlation), (3)
the mean skill level (positive correlation), and (4) the
assigned versus authorized strength (negative correlation).
The results (summarized in Table 5) indicate that the
number of assigned personnel was the key factor of those
quantified in explaining the scheduling effectiveness
rate. The relative magnitude of the‘Sst as well as the
beta weights further support this conclusion. However, an
analysis of the correlation coefficients of each of the
entering variable suggest that the maintenance concept
(POMO) may have also been a key factor in affecting the
scheduling effectiveness rate.

As shown in Table 3, the results of the Wilcoxon
signed rank test indicated that the scheduling effec-
tiveness rate did not significantly change following the
implementation of POMO. The mean scheduling effectiveness
rate, however, increased from a pre-~-POMO mean of 75.3 to a
post-POMO mean of 77.0 (Table 3). The first entering
variable (number of assigned personnel) actually
decreased, which suggests that scheduling effectiveness
should also decrease. Of the other entering independent
variables, the mean skill level increased (scheduling
effectiveness should increase), and the percentage of
assigned versus authorized decreased (scheduling effec-

tiveness should decrease). The maintenance concept (POMO)
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remains the unknown. Since the results indicate positive
correlations with the scheduling etffectiveness rate, POMO
and the increase in the mean skill level appear to have
helped the scheduling effectiveness remain stable despite
a loss of assigned personnel and a decrease in the
assigned versus authorized strength. As shown in Table 5,

however, the relatively low R2

for the maintenance concept
does not support a strong positive effect. Thus, the
effect of POMO on the scheduling effectiveness is

inconclusive.

Hypothesis 3

Not Mission Capable for Maintenance (NMCM) Rate.

When the NMCM rates were regressed, the independent
variables entered in the following order: (1) number
assigned (positive correlation), (2) maintenance concept
(negative correlation), and (3) assigned versus authorized
strength (positive correlation). The results summarized in
Table 5 indicate that of all the quantifiable factors, the
number of assigned personnel was the key factor in
explaining the NMCM rate. This conclusion is supported by
the relatively high AR2 and strong beta weight. While this
relationship proved to be strong, a closer examination of
the correlation coefficients and a logical evaluation of

their extended impact, suggest that the maintenance concept

may have also been a key factor in the improved NMCM rate.

68

pet——




As shown in Tables 2 and 3, the signed rank test

indicated a decrease in the NMCM rate with the mean
dropping from 24.6 in the pre-POMO period to 18.6 in the
post-POMO period. Each of the entering variables was
correlated to the NMCM rate such that each supported 1
decrease in the NMCM rate. Intuitively, however, a con-
tinued decrease in the number of assigned personnel and/or
a continued decrease in the assigned versus authorized
strength logically suggest a degraded (higher) NMCM rate.
Since the NMCM rate actually improved (decreased) it
appears that the maintenance concept (POMO) was a more

important factor in the improved performance.

Hypothesis 4

Direct Labor Rate, When the direct labor rates

were regressed, the independent variables entered in the
following order: (1) maintenance concept (positive
correlation), (2) assigned versus authorized strength
(positive correlation), and (3) mean skill level (positive
correlation). The results in Table 5 indicate that the
maintenance concept was the key factor in accounting for

2 and the

the variation in the direct labor rate. The AR
beta weight for this factor are relatively greater than

those of the other two entering factors. Further support
for this conclusion is gained through an analysis of each

factor's correlation with the direct labor rate.
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As shown in Tables 2 and 3, the Wilcoxon signed
rank test indicated an increase in the direct labor rate
with the mean increasing from 56.5 during the pre-POMO
period to 62.3 during the post-POMO period. An increase
in the mean skill level indicates that personnel are rela-
tively higher qualiiied and able to perform maintenance
tasks with greater efficiency. This greater efficiency
rsuggests a decrease in the di ect labor rate, while a
decrease in the assigned versus authorized strength (fewer
available manhours if authorizations remain constant)
would logically suggest an increase in the direct labor
rate. The unknown variables would then be the maintenance
concept (POMO) and the emphasis placed on accurate man-
hour documentation by supervisory personnel. Since the
emphasis on man-hour documentation cannot be quantified,
but can reasonably be expected to average out over the
long run, the implementation of POMO appears to be the key

factor affecting the direct labor rate.

Hypothesis 5

FMC Rate. As shown in Table 3, the results of the

signed rank test indicated that the FMC rate significantly
increased from the pre- to the post-period. When the
regression analysis was concucted, Castle data were not
included because of incorrect reporting, as discussed
above. When the FMC rates were regressed, the only inde-
pendent variable to enter was the maintenance concept

(negative correlation). The results are summarized in
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Table 5. As shown here, the R2 indicates that approxi-

mately 97 percent of the variation remains unexplained.
Further, the results of the Wilcoxon signed rank test
(Table 3) indicated that the FMC rate significantly
increased. The negative correlation between the FMC rate
and the maintenance concept indicates POMO was not a

contributing factor in this increase.

Hypothesis 6

Man Hours per Flyving Hour (MH/FH). When the MH/FH

data were regressed, the maintenance concept did not enter
as an independent variable. The variables which did enter
were (1) hours flown (negative correlation) followed by (2)
number assigned (negative correlation). An analysis of the
relative magnitude of the.ﬁst and beta weights, as shown
in Table 5, indicate that hours flown was the key factor in
determining MH/FH. Although this conclusion remains firm,
a closer look at the correlation coefficients suggests that
POMO may have influenced the level of MH/FH.

As shown in Table 3, the signed rank test indi-
cated no change in MH/FH between the pre- and post-POMO
periods (the mean of the pre-POMO period was 45.37 versus
45.33 in the post-POMO period). Intuitively, since the
hours flown increased and assigned personnel decreased,

the amount of work performed during each man-hour of main-

tenance appears to have increased. This suggests that

71




-

while POMO is not associated with a change in the MH/FH,
it may have accounted for more maintenance per man-hour
thereby allowing MH/FH to remain constant even though the
total hours flown increased and the number of assigned
personnel decreased,

Results Relating to Quality of Maintenance
Hypothesis Variables

Hypothesis 7

Repeat Rate. When the repeat rates were regressed,
the only variable which entered was the mean skill level,
Table 6 reflects the correlation coefficient, the AR2
and the beta weight., As shown in Tables 2 and 3, the
signed rank test indicated an increase in the repeat rate
with the mean increasing from 7.47 during the pre~period
to 8.62 during the post-period. Since the mean skill
level actually increased, the positive correlation is
understandable in terms of the regression. Intuitively,
however, an increase in the mean skill level logically
suggests a decrease in the repeat rate. This situation
suggests that other variables may have interacted to cause
the unexplained positive correlation between the repeat
rate and the mean skill level. The role of POMO is

inconclusive as to its contribution to the degraded

quality in terms of an increased repeat rate.
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Bypothesis 8

Scheduled Inspection Hours. During the data

collection stage of this research, approximately

10 percent of the data relating to scheduled inspections
were unavailable due to inadequate maintenance documenta-
tion. Nevertheless, the available data reflected a
substantially higher consumption of man-hours required to
accomplish 400 hour inspections in the post-POMO period.
When the available scheduled inspection hours were
regressed, the independent variable entered in the fol-
lowing order: (1) maintenance concept (positive correla-
tion) and (2) the number of assigned personnel (positive
correlation). As shown in Table 6, the relative magni-
tudes of theARZS and the beta weights indicate that the
maintenance concept was the key quantifiable factor in
explaining the change in the man-hours required to perform
400 hour inspections. A closer analysis of the correla-
tions of the key factors with the scheduled inspection
hours, however, suggests that unknown factors may also
have influenced the level of this hypothesis variable.

As shown in Tables 2 and 3, the signed rank test
indicated an increase in required man-hours with a pre-
POMO mean of 745.8 increasing to a post-POMO mean of
926.9. This increase is further supported by the positive
correlation between the maintenance concept and the sched-

uled inspection man-hours. The positive correlation
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between the second factor, number of personnel assigned
(which decreased), and the scheduled inspection man-hours
(which increased) is both unexpected and unexplained.
This suggests that interrelationships between independent
variables, both quantified and unquantified, may have
caused the unexplained positive correlation.
Nevertheless, it appears that pOMO may be associated with
degraded quality in terms of increased man-hours required

to perform scheduled 400 hour inspections.,

Hypothesis 9

Ground Abort Rate. When the ground abort rates were

regressed, the independent variables entered into the pre-
diction equation in the following order: (1) number of
assigned personnel (negative correlation), (2) assigned ver-
sus authorized strength (negative correlation), (3) the
maintenance concept (positive correlation), and (4) hours
flown (negative correlation). Table 6 reflects the Ast
and beta weights for each of these factors relating to the
ground abort rate. Based on an initial analysis of the
relative magnitudes of these figures, the number of assigned
personnel is the key factor in explaining the ground abort
rate, A further analysis of the correlation coefficients

indicates that POMO may also have been an important fac-

tor L
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As shown in Tables 2 and 3, the signed rank test
reflected an increase in the ground abort rate, with the
mean ground abort rate increasing from 2.9 in the pre-
period to 3.4 in the post-period. The negative correla-
tion between the ground abort rate and both the number of
assigned and assigned versus authorized strength is con-
sistent with the increased ground abort rate. While the
ground abort rate increased, both the number of assigned
personnel and the assigned versus authorized strength
decreased from the pre-to the post-POMO period. The third
entering variable, the maintenance concept, was positively
correlated, suggesting that POMO implementation was asso-
ciated with the increased ground abort rate. Thus, while
POMO is not the most important factor in terms of the
regression, it appears that POMO may have contributed to

degraded quality in terms of an increased abort rate.

Summarz

The purpose of this chapter was to analyze the data
relevant to accomplishing the objectives of this research.
The first step was to provide an initial analysis of
available data. The results of the initial analysis are
shown in Table 2. The second step was to analyze the
results of the Wilcoxon signed rank test as applied to the
hypothesis variables and the independent variables. These

results are presented in Tables 3 and 4. The third step
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was to analyze the results of a regression between the
independent factors and each hypothesis variable. Results
of this analysis are presented in Tables 5 and 6.

Finally, a synthesis of the results of the initial
analysis, the Wilcoxon signed rank test and the regression
analysis, was accomplished. This step led to findings
relating to the impact of POMO on each of the hypothesis
variables. These findings are summarized in Table 7.

The next chapter discusses the conclusion for each
hypothesis variable, the conclusion concerning the impact
of POMO implementation on sortie-generation capability and
quality of aircraft systems, an overall conclusion of the
impact of POMO implementation, and implications for the

management of aircraft maintenance functions,
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CHAPTER V
CONCLUSIONS AND IMPLICATIONS

This chapter presents conclusions and discusses
resulting implications of the impact of the POMO main-
tenance management concept on sortie-generation capability
and quality of aircraft systems. Conclusions for each
research hypothesis are presented first, followed by a
conclusion concerning sortie-generation capability and a
conclusion concerning quality of aircraft systems. Next,
the conclusion and implications of the research results
pertaining to the POMO concept in general are presented.

Finally, areas for future research are identified.

POMO and Sortie-Generation
Capability

The basic purpose of POMO is to enhance sortie-

generation capability through the more efficient and effec-
tive use of all unit maintenance resources. The first
objective of this research was to evaluate the impact of
POMO on the levels of key maintenance management performance
indicators which related to unit sortie-generation capa-~
bility. Six hypotheses were proposed in this research to
accomplish this objective. Each was designed to identify

improvements in performance and sortie-generation
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capability. Each hypothesis is restated below with the
conclusions drawn based on the results of the research
analysis. Pinally, a conclusion is presented for the over-

all impact of POMO on unit sortie-generation capability.

Hypothesis l: The average time to return an aircraft

to flyable status (FMC or PMC) from Not Mission Capable for

Maintenance status will decrease under the POMO concept.

This hypothesis was supported by the results of this
research. POMO appears to have significantly improved the

average turn-time within the ADCOM FISs.

Hypothesis 2: The scheduling effectiveness rate

will incease under the POMO concept. Since the Wilcoxon

signed rank test indicated that the scheduling effectiveness
remained unchanged, this hypothesis was not directly sup-
ported by the results of this research. Further, the
results of the regression were inclusive in determining

the effect of POMO on the scheduling effectiveness rate.

Hypothesis 3: The Not Mission Capable for Main-

tenance (NMCM) rate will decrease under the POMO concept.

This hypothesis was supported by the results of this
research, There was a significant decrease in the NMCM rate
following the change in maintenance concept. POMO appears

to be related to the improved NMCM rate,
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Hypothesis 4: The direct labor rate will increase

under the POMO concept. This hypothesis was supported by

the results of this research. There was a significant
increase in the aggregate ADCOM direct labor rate following
the implementation of POMO. POMO appears to have influenced

the increase in the direct labor rate.

Hypothesis 5: The Full Mission Capable (FMC) rate

will increase under the POMO concept. Since the Wilcoxon

signed rank test indicated that the FMC rate had improved.
This hypothesis was supported by the results of this test.
However, the regression results were inconclusive and the

impact of POMO on the FMC rate appear insignificant.

Hypothesis 6: The number of maintenance man-hours

per flying hour will decrease under the POMO concept. Since

the Wilcoxon signed rank test indicated that the maintenance
man-hours per flying hour remained unchanged, this hypothe-
sis was not supported by the results of this research.
Further analysis, however, led to the conclusion that POMO
may actually improve performance by allowing more main-

tenance per man-hour.

Conclusion: POMO'sS impact on sortie-generation

capability. POMO was found to be a key factor in the
improved performances of turn time (Hypothesis 1), the

NMCM rate (Hypothesis 3), and the direct labor rate
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(Hypothesis 4). Further, POMO may have had a positive
influence on the maintenance man-hours required to support {
each flying hour (Hypothesis 6). Based on the application
of the decision rule relating to sortie-generation capabi-
lity (as presented above), POMO does appear to increase
sortie-generation capability.

POMO and Quality of Aircraft
Systems

In addition to changing sortie-generation capability,

POMO also causes changes within the aircraft maintenance

organizations that may well impact on the overall quality of

the aircraft and its systems. The second objective of this
research was to assess and evaluate the impact of POMO on
the levels of key maintenance management peformance indica-
tors which relate to overall quality of aircraft systems.
Three hypotheses were proposed in this research to

accomplish this objective. Each was designed to identify

e TG g AR s AT D TN T

improvements in the gquality of aircraft systems. Each

hypothesis is restated below with the conclusions drawn g
based on the results of the research analysis. Finally, a

conclusion is presented for the overall impact of POMO on

the quality of aircraft systems.

Hypothesis 7: The repeat discrepancy rate will

decrease under the POMO concept. This hypothesis was not

supported by the results of this research. 1In fact, the
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Wilcoxon signed rank test indicated that the repeat rate
increased. The regression analysis results however, were
inconclusive as to the influence of POMO on the repeat

rate.

Hypothesis 8: The average number of maintenance

man-hours required to accomplish each scheduled 400 hour

ingspection will decrease under the POMO concept. This

hypothesis was not supported by this research. The Wilcoxon
signed rank test indicated that the average number of main-
tenance man-hours required to accomplish a 400 hour inspec-
tion actually increased in the post-POMO period. Since

the maintenance concept was found to be the key variable,
the conclusion was that POMO appears to dégrade quality as
measured by the number of maintenance man-hours required

to accomplish a 400 hour inspection.

Hypothesis 9: The ground abort rate will decrease

under the POMO concept. This hypothesis was not supported

by the results of this research. The Wilcoxon signed rank

test indicated that the ground abort rate increased follow-
ing the implementation of POMO. Further analysis led to the
conclusion that POMO appears to degrade quality as measured

by the ground abort rate.

Conclusion: POMO's impact on overall aircraft

systems quality. POMO was found to be a key factor in the

84

M ————

—~—




degraded performance in terms of hours required to perform a

scheduled 400 hour inspection (Hypothesis 8). Purther, POMO
may have influenced the degraded repeat rate (Hypothesis 7)
and the degraded ground abort rate (Hypothesis 9). Based

on the application of the decision rule relating to

overall aircraft systems quality, POMO does not appear to
improve overall aircraft systems quality. Rather, the
conclusion is that POMO appears to degrade overall

aircraft systems quality.

Overall Conclusion. The findings of this research

suggest that POMO provides some positive as well as nega-
tive results. Based on the application of the decision
rule and as presented in Table 7, the conclusion is that
POMO appears to enhance sortie-generation capability and
to degrade overall airframe systems quality in ADCOM.
These findings present implications for current and future
aircraft maintenance managers and policy makers. The

following section discusses implications for management.

Implications for Management

Based on the results of this research, it appears
that the POMO concept has produced changes in the quality
and quantity of output from the aircraft maintenance
organizations. On the premise that the primary objective
of POMO is to enbhance sortie-generation capability with

existing resources, the results of this research indicate
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that, within ADCOM, this objective has been attained. If
a secondary objective was to enhance sortie-generation
capability through the efficient use of fewer maintenance
personnel resources, the results of this research indicate
that the secondary objective has also been attained. 1If,
on the other hand, policy makers established as a tertiary
objective, the achievement of greater sortie-generation
capability, with fewer maintenance personnel and no degre-
dation of maintenance quality, the results of this
research suggest that this objective was not met. 1In
retrospect, it appears that the changes in structure,
organization, and maintenance philosophy designed to
enhance sortie-generation capability may have led to a
lower quality of aircraft maintenance.

While this research involved only three hypotheses
relating to quality, each of the three indicated that
maintenance quality had been degraded in the post-POMO
period. This suggests that the quality of maintenance
performed on F-106 interceptor aircraft declined following
POMO implementation. This in turn presents a strong
implication for aircraft maintenance managers. If, as
this research suggests, quality of maintenance has been
degraded on the F-106 fleet, hen the quality of main-
tenance performed on other weZpons systems maintained
under the POMO concept may have also decreased. Before

f£inal conclusions are drawn, however, further study is
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needed to develop meaningful and quantifiable indicators

of maintenance quality. These indicators may then be used

to confirm the changes (if any) in maintenance quality on
all weapons systems maintained under the POMO concept.
If additional study confirms that degredation has occurred

on fighter/interceptor systems, maintenance managers must

consider the following question: Is there a trade-off

between enhanced sortie-generation capability and air-

craft maintenance quality? The results of this research

suggest that changes in maintenance brought about through
POMO have increased sortie-generation capability.
Decreased turn times and decreased NMCM rates suggest that
maintenance is performed more efficiently. This increased
efficiency is partly due to the cross-utilization of spe-
cialists working together in repairing and launching
aircraft for flight. Further efficiency is promoted
through the use of supervisory specialists as flight
chiefs and/or expeditors. These duties, in turn, reduce
the supervisory involvement in the work of their par-
ticular AFSC. Thus, the efficient use of maintenance per-
sonnel in increasing sortie-generation capability, may be
at the expense of the higher degree of quality experienced
when specialists worked under the "specialist concept.”
The results of this research suggest that a trade-off does
exist. This leads to the next question: Is a trade-off

between increased sortie-generation capability and
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decreased maintenance quality acceptable? Aircraft main-

tenance managers will typically respond with a firm no.
This response, however, should be tempered with a con-
sideration of just how much sortie-generation capability
has been increased and to what extent maintenance quality
has been lowered. Perhaps, under POMO, a limited trade-
off is inevitable. If a trade-off is unavoidable,
challenges exist for the maintenance managers as well as
maintenance policy makers. For maintenance managers, the
challenge is to maintain the efficiency levels generated
under POMO while striving for higher quality of mainte-
nance., For maintenance policy makers, the challenge is
threefold: first, to determine what level of sortie-
generation Eapability is needed to meet current and
future needs; second, to dete;mine what the trade-off
relationship is between sortie-generation capability and
aircraft maintenance quality; and finally, based on the
trade-off relationship, establish standards of quality
which are both acceptable and achievable. Failure to
recognize the trade-off relationship and failure to
establish parameters and goals for sortie-generation capa-
bility and maintenance quality may produce long-range
negative affects on the ability to successfully maintain

defense readiness posture,
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Future Research

This research effort attempted to quantify and
assess the impacts of POMO on sortie-generation capability
and quality of aircraft systems by analyzing the performance
of ADCOM FISs. Significant areas for further study remain
to be investigated to fully understand the effects of POMO.

Some of these areas are presented for future research.

Quality of Aircraft Systems

This research indicated that POMO appeared to have a
negative impact on the quality of aircraft systems. This
conclusion has far-reaching implications; thus future
research is required in this area. More and better measures
of maintenance quality need to be identified, measured, and
assessed with respect to POMO. The study requires a brqad
spectrum of evaluation ranging from base-level to depot

activities,

Application to Other MAJCOMs

This research was directed strictly at the per-
formance of tactical fighter units within ADCOM. An unan-
f swered question remains as to whether the same or similar
regsults are being realized in other MAJCOMs with tactical

fighter units operating under the POMO concept. The
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methodology used in this research may be applied to eva-

luate the effects of POMO within TAC, USAFE, AAC, and PACAF.

Application to Future Performance

This research covered ADCOM FIS performance through
1979, thus analyzing at least two years of operation under
the POMO concept for all FISs. The possibility remains that
the full effects of POMO have not yet been realized. This
suggests that this research should be replicated in the
future to determine if different results of performance

occur over a longer performance history.

Cost-Effectiveness of POMO

A premised gain of POMO is that it allows more effi-
cient and effective use of maintenance resources. Future
research is needed to determine if savings have in fact
resulted from reduced requirements for maintenance support
equipment and maintenance technicians while meeting the same
or similar mission requirements. This evaluation of the
cost-effectiveness of POMO is particularly important when
the prospect of fewer defense dollars and fewer maintenance
personnel in the future are becoming more and_more likely.

]
N\

Autonomy of Aircraft Maintenance Units thUs)

The POMO concept allows for autonomous AMUs, each

corresponding to a tactical fighter squadron. The
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underlying philosophy is that each squadron and AMU would

operate as a single unit in a wartime environment as a more
or less independent entity. Minimal maintenance support
would be required from other AMUs. Future research is
needed to assess the following areas: How autonomous are
these "automonous" units?; What is the degree of inter-AMU
interaction with regard to sharing test equipment and main-
tenance technicians?; Can these units really operate effec-
tively as independent units?; and are the quantities and
types of resources from EMS and CRS sufficient to support
two or more AMUs deployed to different locations? This
research would help to identify whether the autonomy of AMUs
is actually being realized and can be supported in a wartime

environment,

Behavioral Impacts

Past research has addressed the behavioral impacts
of POMO on maintenance personnel. However, most were done
in the early stages of POMO; therefore, it was difficult to
identify the behavioral impacts as due to POMO or due to the
process of change itself from one maintenance concept to
another. Future research is needed to study the behavioral
impacts and results of POMO on personnel in such areas as
retention, promotion, job satisfaction, attitudes, percep-
tions, etc. Research in this area will allow additional
understanding of POMO effects as the process of implementa-

tion stabilizes,
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433
457
463

440

453
452
432

418

4235

442

et s STt it . .. s, M Vi ¢ s BN, e

A

I OSE WM DR PMC pE
8.9 67.5 31.2 52.7 67.0 44.0

Noy
407

RR
9.1

407 7.4 76.6 25.7 53.4 69.7 44,2 4.7

407 6.2 72.0 22.3 46.8 85.3 37.5 5.5

407 8.6 67.2 22.7 30.4 71.3 37.3 4.1

414 8.2 70.4 22.7 44.1 70.3 32.8 4.2

414 8.8 £9.9 27.3 52.1 4.3 43.0 9.3

414 7.9 80.0 31.0 58.9 62.2 47.8 13.0

414 8.5 84.1 27.3 58.4 82.4 44.2 9.1
414 10.2 79.0 27.3 34.8 62.6 40.8 12.2

435 10.4 &7.7 20.6 52.3 63.8 37.6 11.7

NAS -~ NUMBER ASSIGNED

NAU - NUMBER AUTHORIZED

TT - AVERAGE TURN TIME

SE -~ SCHEDULING EFFECTIVENESS RATE
NM - NMCM RATE

DLR - DIRECT LABOR RATE

FMC - FMC RATE

NF - MAN-HOURS PER FLYING HOUR

RR - REPEAT RATE

GAB - GROUND ABORT RATE

SI - AVERAGE HOURS PER 400 HOUR INSPECTION
HSL - MEAN SKILL LEVEL

HF - HOURS FLOUN

HA - HOURS ALLOCATED

8AB

MINOT PRE-POMO PERIOD--JANUARY-OCTOBER 1977

-

MSL WF

-4 236 4.85 4463

0.5 410 4.84 1399

1.9

0.8
1.5
5.3

130 4.83 502
535 4.90 493
207 4.88 497
295 4.88 479
168 4.86 473
344 4.74 559
316 4.86 481
475 4.96 464

Ha
463

399
494
493
497
510
75
559
vy

464
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MINOT POST-POMO PERIOD--MARCH 1978-~DECEMBER 1979

NS NAU TT SE
7.1 84.1 11,1

434
a34
438
438
A38
436
A3
As
440
449
457
AS?
461
57
A54
433
A7
446
148
46
ads

445

421
a2
a2
421
M2
M2
412
433
434
434
445
443
A48
448
447
447
vy
447
A9
a4l
41

443

11.2
8.6
3.8
8.3
3.7
3.8

10.8

11.7
3.2
8.2
5.9
5.8
4.8
3.8
4.8
7.9
S.4
8.4
4.1
S.1

J.4

SE

91.0
1.4
84.3
83.2
80.9
83.1
78.3
73.0
73.1
78.7
7241

6.6
9.0
8..
?.3
14.8
7.2
15.4
12.4
10.7
10.4
14.2
10.5

10.1

19.1
27 .1

26.4

DR FNC ME
44.3 70.5 32.3

41.8
1.9
358.8

40.9

53.3
68.1
48.4
3.4
St1.1
87.48
71.4
56.6
$2.2
53.4
49.1
52.1
56.9
55.3
32.4

446.4

69.4
73.4
72.4
71.3
62.8
68.1
69.2
66.9
54.4
72.7
43.4
49.9
70.0
43.9
720.7
87.4
72.2
69.3
43.4
59.7

37.4

95

40.9
33.4
41.7
30.4
43.1
47.0
J3é.2
37.9
45.3
40.3
48.2
S4.4
43.3
32.7
40.2
33.4
47.1
35.4
34.0
3.4

43.1

RR
4.4

1.7
3.4
3.8
4.7
4.8
2.1
4.4
8.2
2.8
7.1
10.4
8.3
4.2
3.7
4.3
3.8
3.3
3.8
4.8
3.2

6.4

8B
3.6
1.7
1.9
4.4
2.3
3.0
1.4
4.2
3.7
3.2
2.9
4.8
3.4
1.1
0.
3.4
1.0
3.5
0.8
0.7
1.8

4.9

s1 st
156 3.14

140 35.17
398 .19
163 5.19
531 5.38
285 5.22
1473 35.22
207 5.28
1830 5.29

213009
;sci/;:ss
A20 5.53
261 5.51
1509 5.49
1063 5.43
425 5.49
305 5.47
571 5.46
848 5.44
1453 5.42
395 5.42

383 5.39

HF
473

484
503
530
439
s29
L 74|
472
472
477
359
4483
418
499
8035
438
LX)
530
490
578
492

436

HA
482

484
503
503
493
329
500
472
472
472
338
443
418
499
4035
419
E 1))
330
489
378
492

420

RO ——




LANGLEY PRE-POMO PERIOD--JANUARY-OCTOBER 1976

NAS NAU TT SE NM DLR FMC NF RR G6AB SI NSL
477 428 25.0 67.1 33.3 72.0 50.4 54.0 16.3 1.5 381 3.14
477 428 27.1 76.5 32.3 73.0 52.0 50.1 9.7 2.1 797 %.14
477 428 14.1 87.9 30.5 31.0 53.0 49.5 9.0 1.8 1881 5.4
473 424 11.6 84.9 22.5 77.0 38.5 33.7 4.8 2.5 486 5.25
473 424 13.5 81.3 28.1 79.0 $8.7 41.4 5.2 3.4 2100 5.29
473 424 13.8 83.4 24.3 74.2 60.8 56.4 4.7 A1 776 5.25
454 424 16.1 84.5 17.8 58.7 72.4 35.7 2.0 3.5 947 5.19
AS4 424 10.46 76.4 31,1 45.0 59.9 36.8 S.5 3.7 597 S.19
454 424 7.8 79.2 24.9 49.8 43.8 J4.1 4.3 3.8 908 5.19
458 477 7.9 84.6 21.2 44.7 45.8 42.1 3.8 0.4 481 3.37

NAS - NUMBER ASSIGNED

NAU - NUMBER AUTHORIZED

TT - AVERAGE TURN TIME

SE - SCHEDULING EFFECTIVENESS RATE

Nt - NMCM RATE

DLR - DIRECT LABOR RATE

FHC - FNC RATE

NF - NAN-HOURS PER FLYING HOUR

RR - REPEAT RATE

GAB - GROUND ABGRT RATE

SI - AVERAGE HOURS PER 400 HOUR INSPECTION

HSL - MEAN SKILL LEVEL

HF - HQURS FLOUN

HA - HOURS ALLOCATED

926
il e

397 397
398 398
433 633
547 547
486 486
377 367
499 499
s18 318
407 386
304 504

e e




LANGLEY POST-POMO PERIOD--MARCH 1977-DECEMBER 1979

NAS NAU TT

SE NN DR FHC ME
438 481 8.8 846.0 27.3

49.1 68.7 44.7

81 NSL ME HA

438 481 13,1 91.0 29.7 53.0 82.3 44.5

11.3 82.9 35.5 84.9 60.8 51.3
11,6 77.7 33.6 72.4 63.4 47.2
8.3 88.0 24.1 64.0 69.2 33.0
8.7 93.1 26.2 56.8 49.2 33.3
11.8 79.2 35.8 64.6 38.0 38.3
10.4 85.9 21.0 52.8 68.3 41.7
10.1 73.8 29.8 63.2 59.4 52.5 $.0 1335 5.19
8.8 77.3 20.9 52.7 71.5 44.9 3.0 1046 5.22

9.0 74.3 29.0 40.8 43.7 55.8 3.8 1039 S.16

i

et

469 423 11,8 78.46 25.1 51.9 63.8 52.0°10.5 2.9 1493 5.25 414 414

463 473 9.4 79.5 26.9 63.2 45.2 53.1 9.5 4.7 8446 5.33 509 503
A31 473 8.7 79.0 26.6 65.5 62.0 53.4 6.5 J.J 1438 5.32 4ae 400
428 473 2.6 87.7 24.3 72.4 84.0 §1.0 1.7 2.1 1141 3.37 519 519
429 473 8.5 84.2 23.0 70.0 460.9 40.7 9.4 3.3 2410 5.33 432 409
438 473 4.9 80.6 8.2 49.3 72.3 43.8 3.3 J.7 456 5.36 433 433

436 473 10.5 71.6 26.4 68.4 57.2 37.0 10.6 3.7 394 3.30 512 512
433 433 11,3 38.4 21.4 53.4 40.8 42.3 7.6 0.8 1495 3.54 478 447
448 448 7.1 70.2 24.3 463.7 54.9 49.0 3.5 3.0 393 3.33 3503 503
448 448 8.7 79.2 19.1 71.7 40.0 46.2 2.3 2.8 477 3.33 3519 St¢9
448 448 B.1 77.2 18.9 43.8 81.6 65.7 13.4 4.8 1364 5.33 328 320
436 403 8.1 84.4 29,6 97.3 38.2 60.0 10.8 4.4 I79 3.20 495 95
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NAS

36

434
429
429
429
431
LR}
431
427
427
427

AU TT SE WM DR FNC KF
403 6.4 984.2 35.7 92.3 42.3 33.1

403 9.4 78.8 31.9 64.2 48.1 42.4
428 9.1 84.0 22.5 53.3 43.1 48.1
428 0.5 83.9 24.4 72.1 43.0 47.8
428 9.5 84.7 31.4 70.0 35.2 39.5
433 4.8 83.3 25.2 74.1 33.2 40.0
433 6.2 92.3 24.5 74.1 42.4 51.3
433 9.1 72.56 29.1 86.3 43.9 40.4
3199 8.2 81.7 27.0 71.0 32.0 34.4
399 9.5 84.46 208.2 81.2 29.0 47.9
399 12.9 80.9 28.0 78.9 27.0 34.4

98

RR
a8

8.3
3.4
S.é
13.7
é.4
5.9
11.0
10.7
4.9
9.7

GAB SI MSL HF HA

s
2.5
3.5
1.7
0.8
3.3
3.8

4.2

677 5.20
381 .20
391 S.49
741 5.49
849 5.4
080 5.41
970 5.41
175 S.41

2.9 2069 S5.34

3.3
3.7

333 35.34
733 5.34

T46s 44

21 432
$23 523
540 540
440 455
474 a74
537 537
M1 43
17 512
566 566
419 437




GRIFFISS PRE-POMO PERIOD--~OCTOBER

NAS MAU IT SE M4 DI ENC ME BR GAR SI

1976-APRIL 1977

H3L HE HA

301 462 10.4 81.6 29.5 44,3 64.7 42.5 2.2 2.3 721 3.41 374 574

482 478 12.3 71.4 26.2 48,9 3.7 40.3 3.7 3.4 209 5.29 474 474

481 4354 20.2 81.90 32,3 50.4 35.1 45,1 1.9 2.7 496 3.42 411 3460

487 450 14.6 80.1 3.9 49.0 50.3 48.1 5.8 4.2 3J34 5.38 433 433

S04 449 8.8 98.8 29.2 32.4 45.1 44.6 3.6 1.6 146 3.43
503 432 24.2 79.9 34.5 84.7 43.8 70.9 4.7 1.4 301 5.38
500 444 14.8 90.5 22.3 47.9 70.0 43.4 4.7 0.8 397 3.33

NUMBER ASSIGNED

NUNBER AUTHORIZED

AVERAGE TURN TIME

SCHEDULING EFFECTIVENESS RATE

- NMCN RATE

DIRECT LABOR RATE

FNC RATE

NAN-HOURS PER FLYING HOUR

REPEAT RATE

GROUND ABORT RATE

AVERAGE HOURS PER 400 HOUR INSPECTION
MEAN SKILL LEVEL

HOURS FLOWN

HOURS ALLOCATED

99

484 464
422 422
456 436




GRIFFISS POST~-POMO PERIOD--SEPTEMBER 1977-DECEMBER 1979
NAS NAU TT SE NN DLR FAC NF RR GAB SI MSL W WA
481 480 8.6 77.7 25.0 24.9 64.3 32.3 5.8 2.7 180 ¥.27 430 430

485 469 9.1 71.0 27.8 24,3 46.1 22.8 2.4 1.4 876 5.20 513 513
482 447 16.46 73.3 29.0 54.4 58.1 33.2 2.1 5.0 3547 5.21 (307 507
432 447 9.8 68.5 29.6 41.1 60.3 38.2 2.8 3.4 212 §5.21 392 3IV2

500 449 9.1 85.8 23.9 55.0 64.8 44.4 8.1 3.1 1303 5.10 464 444 X
472 438 7.7 75.95 26.3 B4.2 59.4 S4.6 6.3 1,9 1100 5.29 438 436
476 446 12.9 75.7 30.4 75.6 47.3 62.4 6.8 0.4 1041 5.39 453 445 ’ |
478 449 7.7 93.2 21.9 9.5 59.0 49.0 8.2 1.6 180 5.38 413 413 |
480 455 7.5 73.3 37.2 92.2 49,6 36.0 10.1 2.1 1317 5.35 464 444 4
481 4S54 13.5 75.9 27.1 42.9 57.0 37.9 11.6 1.9 1869 $.32 557 540

480 455 10.4 77.8 25.6 65.5 37.3 32.6 9.4 4.6 1275 5.52 456 454 1

475 434 10.7 72.3 34.9 SA.1 44.5 30.4 15.0 3.3 774 5.57 471 4

479 445 12,3 76.7 21.0 74.7 43.1 32.9 14.9 1.2 708 5.562 488 485

500 4463 12.0 78.9 27.1 3.6 43.2 28.3 13.4 1.6 1424 5,29 §12 512
500 443 10.7 4.2 29.5 75.3 $9.7 38.4 7.5 2.6 1885 5.29 428 428
500 463 11.1 85.9 28.2 49.7 39.2 25.9 5.9 2,0 817 5.29 484 485
479 463 10.1 77.6 28.3 40.8 62.8 34.2 13.5 3.1 967 5.29 479 47¢
479 443 9.4 70.3 41.0 86.5 47.2 1.9 17.4 2.4 1831 5,29 426 424
479 4463 10.2 78.3 29.5 78.4 59.8 47.1 12.5 0.8 2241 5.29 481 480

482 463 9.7 73.6 27.7 62.7 5A.3 34.1 11.9 2.5 2437 5.34 482 482
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CASTLE PRE-POMO PERIOD--JANUARY-OCTOBER 1977

NAS NAU T

394
403
422
429
421
402
01
404
422

433

SE MM DR FAC M RR  BAB

407 11.2 76.3 9.5 60.0 76.1 42.3 5.6 4.3

410 10.8 79.6 21.5 60.2 70.2 39.8 5.4 2.0

371 5.33
720 3.24

413 14,3 67.9 17.4 69.2 79.0 53.9 15.4 4.5 2413 5.35

411 15.1 71.5 14,6 63.2 79.5 42.5 8.3 1.0 1072 5.39

411 19.8 73.9 15.7 54.0 80.4 29.1 4.1 0.7

412 7.9 73.1 13.46 46.4 83.4 49.3 7.8 2.0

412 6.9 80.3 14.4 64.0 81.5 45.0 4.8 2.2

413 9.1 85.3 17.7 37.5 78.7 40.7 4.2 3.9

412 10.4 74.1 14.7 39.5 77.9 40.9 4.7 1.9

423 7.9 64.9 19.5 56,0 69.8 43.3 7.4 1.3

NUNBER ASSIGNED

NUNBER AUTHORIZED

AVERAGE TURN TIME

SCHEDULING EFFECTIVENESS RATE
NMCH RATE

DIRECT LABOR RATE

FHC RATE

MAN-HOURS PER FLYING HOUR
REPEAT RATE

GROUND ABORT RATE

AVERAGE HOURS PER 400 HOUR INSPECTION
MEAN SKILL LEVEL

HOURS FLOUN

HOURS ALLOCATED

437 3.44
803 5.38
627 3.42
793 5.3
454 5.43
933 S.41

473 473

456 4546
432 432
443 463
452 4%
481 495
460 4460
S27 327
494 494

467 467




CASTLE POST-POMO PERIOD--MARCH 1978-DECEMBER 1979

NAS Nay T

430
432
426
a9
409
403
4“3
a4
21
a19
A2t
a7
a2
an

408

413
422
423
420

. M2

412
412

414
406
404

408

404
403
408
404
404
404
406
406

408

408
408
408
408
408
408
390
390
390

14.2
9.8
8.1
8.8
7.1
.4
8.3

11.4
8.2

10.2

13.9
9.0
7.6
7.4
9.2
9.0
5.8
4.8
3.4
3.3
é.1

SE NN DR FMC N
61,9 19.1 55.9 43.2 65.2 11.3

8.6 23.9 55.0 45.0 4.4

7.3
53.9
58.7
49.0
60.9
45.7
37.4
54.2
39.6
91.2
1.0
39.7
74.4
54.0
42.8
79.8
70.2
1.4
62.2
§9.3

24.8 43.6
19.2 53.5
18.% 63.9
15.4 89.2
14.4 62.1
23.56 68.6
16.3 72.3
13.7 70.8
17.6 78.3
9.4 3.9
13.0 62.2
19.4 82.9
16.0 74,1
15.8 &6.7
13.8 379.1
13.1 37.2
16.4 61.9
15.9 99.4
12.7 69.1
11.7 59.2

5.4
40.4
64.8
71.0
64.8
350.4
33.9
45.2
38.8
58.7
38.2
57.2
35.3
56.7
39.3
62.0
57.8
81.7
54.2
335.4
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41.9
.t
43.8
46.4
50.5
58.1
60.7
37.5
39.3
7.4
43.5
59.8
44.7
446.7
43.8
38.1
41.5
40.4
42.3
38.4

RR

17.6
12.7
6.8
4.5
9.8
9.4
10.0
3.8
10.1
1.3
5.1
11.8
9.3
6.9
7.0
8.1
6.2
7.9
6.4
5.0
6.5

caR

At
4.
6.5
4.4
6.5
4.4
a9
5.9
5.5
6.9
5.1
5.8
7.5
7.8
3.5
5.1
a6
4.1
4.9
Al
7.1
6.2

SI MNSL HF HA

8354 35.352
2446 3.51
1046 5.38
470 5.39
335 §.41
493 3.30
437 5.34
823 35.354
275 5.353
527 5.93
293 5.480
761 5.61
827 5.40

464 456
485 485
550 550
502 445
445 445
589 589
498 496
539 539
453 433

478 484




K. I. SAWYER PRE~-POMO PERIOD--~OCTOBER 1976-MAY 1977

NAS NAU TT SE NM DLR FMC MNF RR GAB SI HSL HF HA

473 428 25.4 69.9 30.4 44.9 37.6 47.8 9.2 3.7 923 5.04 548 S48

S T T TR T e TR T T e T T

485 428 10.8 90.3 24.3 47.3 61.8 346.3 9.2 4.9 1132 5.07 420 420

o T e

463 428 15.3 79.0 J4.1 44,46 58.8 39.5 9.2 4.9 941 35.27 410 397
475 428 14.7 74.7 33.9 49.6 54.6 40.2 9.7 5.4 756 5.28 428 428
479 427 11.0 80.0 28.5 47.8 59.0 36.4 3.0 1.7 493 5.21 410 410

478 427 20.2 70.1 23.3 51.9 69.3 47.56 10.0 4.3 1105 3.14 415 416

470 427 11,9 78.5 24.1 58,9 4%9.4 41.7 13.3 5.0 383 3.13 433 433
463 427 18.7 73.0 29.4 63.9 60.3 45.3 9.2 3.0 1170 5.13 445 445

NAS - NUNBER ASSIGNED
NAU - NUMBER AUTHORIZED
TT - AVERAGE TURN TINE
SE - SCHEDULING EFFECTIVENESS RATE
NM - NMCHN RATE : |
DLR - DIRECT LABOR RATE
) FHC - FMC RATE
[ MF - MAN-HOURS PER FLYING HOUR
RR - REPEAT RATE
GAB - GROUND ABORT RATE
$1 ~ AVERAGE HOURS PER 400 HOUR INSPECTION
MSL - NEAN SKILL LEVEL

HF - HOURS FLOUN
HOURS ALLOCATED

=
>
'
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K. I. SAWYER POST-POMO PERIOD~-OCTOBER 1977-DECEMBER 1979

NAS NAU 1T SE MM DLR ENC NF BR GAB SI HSL HE MA
461 413 10.2 82.3 13.4 57.9 48.4 41.8 6.1 3.6 1829 4,76 453 435S

466 413 11,6 69.0 17,7 S0.1 56.8 52.0 4.2 4.5 967 4.71 372 372
' 467 413 12.4 75.2 16.4 51.7 57.1 37.2 2.8 7.0 488 4.70 44a 505
465 413 8.0 79.8 20.8 41.3 42.3 43.8 3.6 3.1 1126 4.79 473 473

447 413 10.3 76.2 19.1 87.9 42.6 51.5 7.0 3.2 1879 4.31 416 416
454 413 10.7 79.9 17.9 44.6 58.1 59.8 7.3 5.6 1855 5.21 441 448
461 413 7.1 79.2 11.8 6!.‘ 68.0 39.7 4.4 3.2 1301 4.98 515 515
465 413 4.7 84.4 13.8 45.3 40.0 45.7 4.8 2.3 1319 5.14 444 464
438 413 6.3 92.5 15.7 55.1 69.8 44.0 7.5 2.2 1124 5.39 415 418
. 461 413 4.9 81.7 14,5 43.8 77.4 45.5 4.9 2.0 1161 5.41 420 420
465 413 10.2 79.1 20.0 73.6 62.7 54.7 4.7 2.7 991 5.40 514 514
486 413 12,7 78.6 23.5 75.9 7.7 58.3 B.4 3.6 986 5.38 454 438
447 410 9.0 81.5 26.5 83.8 63.6 52.4 5.9 3.8 1207 5.34 577 §77
459 410 8.0 79.46 9.6 71.2 79.7 52.4 8.0 5.1 942 5.32 454 454
445 410 6.7 87.6 9.4 80.7 74.6 49.9 11.8 3.0 1215 5.35 353 356
445 410 15.1 77.8 15.9 67.5 44.2 §3.2 5.6 Je6 1393 5.36 444 A4
A47 410 7.8 83.0 23.1 38.8 51,1 44.9 5.7 2.6 1298 5.30 401 401

445 410 7.7 80.0 16.8 56.5 §3.5 42.9 7.5 3.7 688 J.J2 48% 482
' 441 416 6.6 83.3 11.2 63.2 67.3 40.1 5.8 2.7 1090 5.35 343 543
430416 5.7 90.5 11.0 49.8 67.9 43.7 8.2 0.7 896 5.47 535 535
436 416 7.3 846.8 13.3 53.9 47.4 45.8 9.9 1.0 1186 5.37 373 373
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NAS NAU TT SE NN DLR FNC MF RR GAB SI HSL HF KA

442 409 .;:2 79.9 14.9 41.4 62.8 38.8 6.3 6.6 248 J3.40 51X 513
433 409 7.9 85.4 15.2 59.4 47.1 37.2 4.8 5.3 420 5.47 545 545
429 409 6.7 B0.6 9.6 69.9 54.1 42.0 S.5 3.5 1432 5.52 467 449
424 414 7.2 8B.4 10.7 77.9 53.8 44.0 4.7 3.8 1522 5.48 572 572

423 414 7.1 80.6 9.4 80.5 53.1 46.3 9.3 3.8 649 5.54 492 492
422 414 7.5 80.46 10.3 77.5 55.7 39.9 9.9 5.3 537 5.50 462 442
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McCHORD PRE-POMO PERIOD--JANUARY 1977-JANURY 1978

NAS

472
472
L7A]
434
430
423
422
443
438
423
435
448

452

)
440

440
440
440
440
437
437
36
436
449
449
A49

YT

u
8.0

9.6
7.3
7.1
4.1
9.4
8.3
8.1
7.9
8.0
3.4
7.0

9.9

NAS -

NAU
17
SE
NN
DLR
Fuc
NF

GAB
S1
MSL
HF
HA

SE MM DR FHC MF

64.8 27.8
§9.8 28.1
77.0 24.7
§3.7 25.3
75.5 15.7
62.8 22.7
§5.0 19.4
68.6 28.8
§5.1 32.0
77.7 20.0
71.8 18.9
69.2 23.3

68.4 12.4

NUMBER ASSI

40.1
60.8
67.3
5.3
3.2
54.5
52.4
61.4
4.0
43.9
37.8
49.0

50.9

GNED

46.8
67.7
8.4
70.4
78.8
70.8
70.4
59.5
38.0
7.9
70.1
80.9

64.2

NUNBER AUTHORIZED
- AVERAGE TURN TIME
SCHEDULING EFFECTIVENESS RATE

NNCK RATE

DIRECT LABOR RATE

FMC RATE

37.8
33.7
58.4
52.9
46.4
56.8
41.8
51.8
37.5
64.2
40.7
84.9

61.2

NAN-HOURS PER FLYING HOUR

REPEAT RATE

GROUND ABORT RATE
AVERAGE HOURS PER 400 HOUR INSPECTION

MEAN SKILL LEVEL

HOURS FLOUN
HOURS ALLOC

ATED

106

RR
6.4

3.9
5.9
3.3
3.5
9.4
6.7
16.3
13.0
6.5
§.0
13.6

13.1

5.3
2.3
2.7
1.8
3.4

2.4

403
479
1184
262
1035
508
699
1881
1707

494

HSL W HA
S.42 470 470

S.44 462 482

5.52
5.43
5.40
5.40
J.41
5.31
3.34
5.45
5.39
3.35
5.33

494
334
531
370
483
572
449
578
525
418

490

493
534
331
384
485
372
374
378
525
384

490




[ McCHORD POST~POMO PERIOD--JUNE 1978-DECEMBER 1979

! NAS NAU T SE NN DLR FHC ME KR GAB SI MSL HF HA
A38 419 9.4 57.8 24.8 35.2 57.9 35.2 26.0 3.9 588 5.55 543 4éé

i 440 435 10.5 81,0 27.8 53.0 58.56 63.4 18,3 3.7 1186 5.55 453 453
i 435 435 7.5 74.0 21.8 51,7 61.7 47.5 20.8 2.7 734 5.46 529 529

442 434 14.7 9.8 21.7 49.0 54.4 446.1 20.8 2.9 1008 5.60 532 530

430 431 4.9 81.7 17.7 51,0 83.7 44.1 13.4 4.3 1619 5.38 519 518
430 431 8.6 81.7 12.2 51.0 48.2 44.7 .9.3 2.5 930 5.58 527 $27
430 431 8.4 88.1 8.4 52,4 64.7 44.9 10.2 2.9 369 5.58 449 444

425 436 8.7 77.4 4.1 49.0 50.7 36.3 7.5 6.3 1737 5.48 328 528

e gy b A .

425 436 9.2 77.7 4.4 60.46 44.2 48,0 14.6 6.8 1437 5.48 440 440
425 436 10.7 77.8 4.3 57.7 63.2 49,2 10,9 2.7 877 5.48 504 506

425 438 11.9 B2.4 12.2 55.0 51.5 448.7 17.6 5.4 1878 5.43 503 503

425 438 9.7 84.6 9.5 55.7 62.6 42.5 10.9 2.0 1350 5.43 525 325
425 438 12.1 80.3 4.2 37.3 54.4 28.0 11.2 3.9 714 5.43 535 413
405 438 14.5 82.3 9.8 85.4 91.4 42.8 17.5 4.7 1496 5.43 508 508

405 438 11.2 80,7 10.8 63.7 38.0 31.2 12.4 2.3 418 5.41 541 540

‘ 405 438 8.7 85.3 15.4 51.0 70.4 44.4 12.5 4.7 3545 5.41 457 457
\ 426 437 11,8 79.4 13.5 42,0 51.7 40.0 7.8 3.9 9528 5.36 514 516

426 437 12.0 75.6 11.3 52.9 53.2 37.4 8.9 3.9 14348 5.36 514 516

428 437 10.7 70.4 12.5 44.1 §9.0 37.7 5.2 2.7 181 S5.36 445 514
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NAS NAU TT SE

482
482
483
483
483
486
485

477

443 8.5 48.8
483 7.7 73.3
464 6.7 82.8
464 8.0 75.5
464 6.3 73.5
456 11.8 49.1
456 15.5 71.4

456 7.4 78.5

MODLR FAC HF

RR 4B SI HSL HE HA

23.1 67.6 41.6 38.5 9.7 1.8 945 5.34 511 311

24.6 51.6 63.1 30.8 10.8 4.1 1579 5.34 475 472

17.9 72.2 460.5 37,3 8.7 2.4 459 5.43 494 492

29.0 54.7 42.2 25.8 12.3 2.3 1957 5.43 600 400

38.0 48.5 37.5 44.8 18.1 0.8 44 5.43 449 454

21.8 81.9 55.3 43.9 14.3 2.4 1847 5.29 350 550

23.0 56.9 53.6 25.0 4.8 1.4 785 S.35 571 571

21.8 70.9 54.1 38.6 12.2 2.2 1438 S5.41 444 454
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APPENDIX B

SUPPLEMENTAL DATA ANALYSES
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! SUMMARY OF MEANS IN THE PRE- AND POST-POMO PERIODS
Variables Relating to Sortie Generation
Average Turn Scheduling NMCM
Time Effectiveness Rate
FIS Pre Post Pre Post Pre Post
|
Castle 11.3 8.5 72.9 63.4 16.3 17.0
Griffiss 16.5 10.0 82.0 75.7 30.1 27.5
; K.I. Sawyer  16.0 8.6 76.9  81.6 28.5 15.2
Langley 14.9 9.2 80.8 80.7 26.8 26.3
McChord 7.4 10.4 69.6 77.4 23.0 13.1
Minot 8.5 6.5 73.4 80.8 25.8 12.7
Direct Labor FMC
Rate Rate MH/FH
FIS Pre Post Pre Post Pre Post
Castle 59.0 65.0 77.7 58.0 42.7 50.1
Griffiss 51.1 63.6 56.1 56.6 48.1 38.0
K.I. Sawyer 53.8 65.2 61.4 62.9 41.9 46.3
Langley 64.6 67.3 60.4 55.8 43.6 50.7
McChord 56.2 52.9 67.2 57.8 52.9 44.7
Minot 52.4 55.1 66.6 66.5 40.9 40.9
110
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Independent Variables
Assigned vs. Monthly
Assigned Authorized Hours
Personnel Strength Flown
Pre Post Pre Post Pre Post
Castle 413.6 416.9 100.2 103.1 470.5 486.5
Griffiss 494.0 483.3 107.8 105.6 465.4 474.6
K.I. Sawyer 473.5 449.8 110.8 109.1 441.1 467.1
Langley 467.0 444.2 108.6 97.7 456.6 472.9
McChord 446.8 425.6 101.2 97.9 490.6 505.8
Minot 447.9 444.2 108.4 102.2 481.2 500.1
Monthly Monthly Mean
Hours Hrs. Flown vs. Skill
Allocated Allocated Level
Pre Post Pre Post Pre Post
Castle 471.9 489.8 99.7 99.5 5.4 5.5
Griffiss 458.1 479.9 102.0 99.9 5.4 5.3
K.I. Sawyer 439.6 469.5 100.4 99.5 5.2 5.2
Langley 473.5 475.2 97.7 99.6 5.2 5.3
McChord 483.2 503.9 101.9 100.4 5.4 5.5
Minot 480.1 496.2 100.3 100.8 4.9 5.4

111




Variables Relating to Quality

400 Hour Ground
Repeat Inspection Abort
Man-Hours Rate
Pre Post Pre Post Pre Post
Castle 7.2 8.5 864.3 716.2 2.4 5.4
Griffiss 3.8 10.0 460.6 1,153.6 2.4 2.3
K.I. Sawyer 9.1 6.9 865.6 1,118.1 4.1 3.6
Langley 6.6 8.2 963.4 861.6 2.7 3.1
McChord 8.3 13.6 897.8 1,013.0 3.0 3.8
Minot 8.9 5.4 315.6 641.1 2.9 2.7
fi
'
4
v
1
{
1
"
‘1
i
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i P0M0 ANALYSIS

i CORRELATION COEFFICIENTS

j Xt 1 e 110 11 x1? 1)

' x 1.00800 <0,14173 <8,348481 ,00293 -¢,28106 0.21965 <0,290260

H L 04 «0,14173% 3,806000 8,.30684 9.,19%62 0,53136 0,06%70 =8,06740

‘ X9 “0. 34041 0. 30644 1.,00000 <8,86883 0.33629 <8,881A8 98,1264

i e N.09293 0,199562 =90.06083 1,00000 «8.0914) 8.01481 0,04472

} iy -5,2R186 n, 53116 N, INA29 =0,.09143 1.n0n000 A,16418 =0,35731

{ v12 N.21945 =8,016570 <=9,001"5 0,01631 ", 16416 1.00008 <n,35453

i 13 SR PY238 SN, AHT40 8, 15246 N,04472 «0,35331 =0,35453 1.600cC00
4 «0.10%95 on,30%46 N.06448 <7,13579 n.11%62 01,44993  =0,19089

\ vi5 12441 =0,0555% 0.12481 =N,.22264 0.17718 0,110 =%,21464

N x4 B.14990 <N _2914% <N, N2008 <0,3593A <B,174R9 0.,0305% ~0.15%28

H 1?7 RLIRLENN PERYIR] n.067r6 n,.01%598 0.01272 0.17419 <-0,0468?7

‘ 118 0.30045 «n, 33070 <~0.1d7°87 =1,15196 <48,24483 0,13%544 ~=8,14370

i r1o B.119591 «0.184495 «a,2249% 0.,81865 <«9,1R9A% 0.65289

! ” «“f,?23482 A, 47779 8.237218  <-8.00237 0,19427 0,860721
122 “8,CATHT 00,0447 <R, 87543 -0,.86966 0.01355 0,0 834R

]

' e X1 xis 17’ x18 X9 x23 x22

{ X3 -0,08209% 0.12401 A,14A01 0,1813% 8.30089 0.,11951 =N, 23882 <2,.0¢7%7

) 24 “0.17346 <-0,1355% -0,29143 Ne14411 «8,33070 <8, 1408 N.47779 -8.84470

; 19 0,10460 9,12681 =8,n290M 9,00706 =0,11n2387 «0,22471 R,23718 «8,0756)
xte “8.135790  <4,22264 <A,35938 =0,01590 «8.15190 0.01865 «0,00237 <8,06%06

\ " 9.11%:2 D.17718  «0,174N0 M, N1272 <Q,24403 =0,189n1 0,19427 0,0136%
n2 0,4493% 0,11043% a,080%5 2.17419 N,13564 6, 8%5200 0.98221 <n.00%48

! 3 “0,19019  <23,21469 o0,15526 N, 04802 <8,14379 <R, 05248 <N, 00027 [V YLYE]
Y14 1,00080 B.L7488  AL17189 A, 12659 B,1NTAS  «8,29018 =B, 56473 ~a,03A74
s 9,17658 t.00000 9.12781 N, 25054 0.16730 <n, un1A8  <0,.15086 n.a8032
116 0,171%9 9.12781 1.060%0 <0 _040%0 0,10948 <0,0R8337 ~8,0099¢ $.01139
wry n,12459 0,7%854 <A, na0%0 1.80098 <R,01%948 8,02413 €. 019077 a0, 0440
A (PSR ST ] [P EIAT] n,1nS48 =8,.01%48 1,00000 f, 10091 <8, 3R221 LPLLIL ]
(3% ~8,25316 =0,981A% <0,34337 a0,02413 0.19901 1,00088 <4,.1369¢ 0.04033
r21 “0,00473 <0, ,15064 <0,90%5" 0,0.977 «8,3/221 ~8,1R499 1.90000 <R, N4TIN2
22 -n, 03874 8.000%2 0.,7113% <0 ,ha4n7 0.0n28) 0,06833 <0,04182 1.,00040
LEGEND:

X1 Maintenance Concept
i X7 Number Assigned
X9 Average Turn Time
X10 Scheduling Effectiveness Rate
X11 NMCM Rate
X12 Direct Labor Rate
X13 FMC Rate
X13 Man-hours per Flying Hour
X15 Repeat Rate
X16 Ground Abort Rate
X17 Average Hours per 400-Hour Inspection
X18 Mean Skill Level
: - X19 Hours Flown
X21 Number Assigned vs. Authorized
X22 Hours Flown vs. Allocated
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Captain Diener is a distinguished graduate of the
United States Air Force Academy with a B.S. degree in man-
agement and economics. After receiving his commission, he
entered the Aircraft Maintenance career field and was
assigned to Moody AFB GA (TAC) prior to entering AFIT.

During the tour at Moody, Captain Diener super-
vised activities in flightline maintenance (OMS), Job
Control, and shop maintenance (CRS). Captain Diener was
also involved in the transition of the Wing to the POMO
concept. Following graduation from AFIT, Captain Diener
will ove assigned to HQ USAFE/LGM.

Captain Hood enlisted in the Air Force in 1959 and
received his commission through the Airmen Education and
Commissioning Program (AECP). Following graduation from
Florida State University with a B.S. degree in Business
Administration, Captain Hood was commissioned in 1973 and
served as a Personnel Officer for two years. 1In 1975 he
became an Aircraft Maintenance Officer and was assigned to
the Air Defense Weapons Center at Tyndall AFB FL. His
experience as an Aircraft Maintenance Officer include
Branch OIC (AMS), Maintenance Supervisor (FMS), and
finally F-106 AMU supervision during POMO transition.
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Upon graduation Captain Hood will be assigned to the .
Quality Assurance Divisior, San Antonio Air Logistics

Center, Kelly AFB, Texas.
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