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EXECUTIVE SUMMARY

Maintenance support posture of each level of maintenanc e

is a direct function of the ability of individual support

activities to satisfy experienced maintenance requirements.

The availability of specific support resources such as tools,

test equipment, skill level, repair parts and facilities

dictate the depth , scope and range of work that can be

performed on individual aeronautical materials. Realizing

that activities at identical levels of maintenance are not

equipped to the same resource leve l, a requirement exists to:

(1) correlate the maintenance operations with resource

requirements for each equipment or component; (2) identify

maintenance requirements with resource allocation of individual

activities; (3) correlate maintenance ca~~ihil it y to mission

requirements of individual activities; and (4) assign mainte-

nance functional responsibilities and allocate appropriate

resource requirements to individua l activities Commensurate

with mission requirements. The concept of three degree

maintenance provides a methodology to assist in the accomplish-

ment of these requirements. This report discusses the

development and implementation 1ind potential impact of the

concept of three degree maintenance relative to the tral i L : i onal

maintenance policy of three levels of maintenance for Navy

aeronau t ical ma terial.

L _ _ _ _ _  _ _ _  

____________



The concept of three degree maintenance has been imple-

mented in support of Navy aircraft gas turbine engines.

Consideration has been given to include application of the

concept to other aeronautical ma terial. This report presents

a general discussion of both the implementation and additional

considerations for application of the three degree maintenance

concept.

A forma l methodology is provided to supplement management

capability on art individual equipment ! component basis to:

(a) classify maintenance functions within levels and by

act ivity ; (b) assign maintenance responsibility to a specific

level and activity ; (c) assign maintenance tasks consistent

with complex ity , depth , scope and range of work to be

performed; and (d) ensure optimum use of limited resources.

It is felt that widescale use of this methodology will

significantly improve the maintenance posture of the fleet.

iii
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SECTION I

INTRODUCTION

The primary purpose of this report is provide the reader

information concerning recent developments and considerations

by the Naval Air Systems Command Headquarters (NAVAIR) in the

area of maintenance support planninq for aeronautical materials.

Selected management tools which have been developed to assist

maintenance management in their effort to improve aeronautical

material support posture will be presented.

Military maintenance policy for aeronautical materials has

been defined in terms of three levels of maintenance; name ly

organizational , intermediate and depot levels. The division

of maintenance into the three levels has the basic objective

to provide management with the capability to : (a) classify

maintenance functions within levels: (b) assign maintenance

responsibility to a specific level; (c) assign maintenance

tasks consistent with the complexity , depth , scope and ranqe

of work to be performed; (d) ensure optimum use of resources’

and (e) assist all levels of management concerned with the

Naval Aviation Maintenance Program (NAMP) .1 The objective is

to be accomplished through the collection , analysis and use

of data provided by each leve l of maintenance .



A Maintenance Data Collection System (MDCS) was developed

as an integral part of the Navy Maintenance and Material

Management (3—M) System and provides the data input to the

NAMP described in OPNAVINST 4790.2. This subsystem pro-

vides information reports which provide management tools for

the efficient and ecomonical management of maintenance

organizations. 2 The MDCS provides a standardized Set of

procedures to be used through the Naval establishment to

simplify maintenance management functions. Standardized data

elements within the MDCS allows everyone to converse in a

common , understandable language readily adaptable to elec-

tronic data processing techniques. The system allows indi-

vidual activities to conduct inspections peculiar to the

assigned mission as the result of equipment confi~ uration ,

operating requirement , or environmental conditions. The

MDCS , in essence , provides management with the visibility ~o

identify areas which need to be addressed in order to main—

tam a leve l of readiness of all aeronautical material.

Aeronautical material maintenance programs are devel-

oped in response to the determinations made from the analysis

of the information provided through the rIDCS . A numbe r of

prog rams developed apply to all levels of maintenance and

there are those which have been developed that are peculiar

to respective levels. The basic concept of three levels of

maintenance remains unchanged for all the programs developed~

2

_ _ _ _ _ _ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ ~~~~~- . - -~~~~~~~~~~~~~~~~— -  -



however , t h e r e  a re  i n s t a n c e s  in  w h i c h  policy has been

tailored to the specific requirements of respective levels

at individual activities. The prog r ams which will he

presented in this report illustrate tI1E~ e~xtent to which

basic maintenance policy has been tailored to improve the

support posture of aeronautical materials.

The NAMP provides the basic concepts and g u id e l i ne s

applicable to the suppot~t of Naval aeronauti cal materials

such as aircraft engines , airframe components and support

equipments. The effectiveness of the  ~v~~r3tin q forces is

dependent of the efficioncy ~iith which the maintenan ce

support organizations perform their mission. Supoort require-

ments are initiated at the organizational leve l upon receipt

of a reported malfunction of some systems or c~ :i~~ ~~~~ r~~( cm the

aircraft. If corrective action cannot be accomplished at the

organizational level , the maintenance requirement is reported

to the intermediate leve l via the local supply system.

Maintenance requirements which cannot be satisfied by the

intermediate leve l are forwarded to a depot level. Such is

the hierarchy of maintenance capabilities of respective

levels of maintenance. Typically, the orjinizationa l leve l

has the least capability and the depot level has maximum

capability . Additionally , capabilities will vary between

activities for the same level of maintenance. That is to

3
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an I nt t’rined 1 a t e  l eve  I ~n’a t e(i at one ma i nt enance art iv it y

may have more or les~; capahi ii ty t h a n  anoth ’i i n t e r m e c l i a t e

ac tivity located at a d l  tf ei ent locat ion w i t h  each ~;tippot t I no

i de n t  ira 1 equIpment ;. The i’ioqram s which w i  I I o r e ’s e n t  e~I I n

t h I s r ep oi  t addres s  t h a t  p a r t  i cu 1 a r a sp ect  of na i nt eflaf lr t ’

~~() I icy ap~ 1 i cah  1 ‘ o a er o n au t  i ca l  m a t e r  i a t

The’ (as Tnt hint ’ En q jflP ((TE) rh~ t ’e Dt ’’ii (‘V I n t e r m e ’c t i  a t e

I,~ ve’ I Ma I nt enance Pr oq i am and the T h re e  I)eqr.’.’ I nt  t~rmt .d i ate

Le vy I ~‘oinpo ni ’nt  M a i nt e n an c . ’  I~roq r .ini a t e  the ~~~~ ~~~~ S of t h i s

report. Each ot t h e  proq e ams have’ t be’ C OI f l t f l O f l  p u rp o s e  to

.suppor  t t be’ has cc oh je’~~t t Ye øf t h e  t h r ye I eve 1 of ma I n t  Pi~aiiC. ’

p o l i c y  . Tb. ’ na j o t  d i  st I net ion Is seen i n  the t i 1.’ of each

pi oq ra in  — t h r e e  de’ ¼J r ec I n t e  r in e ’ d i at  e 1 ‘v.’ I . th’nce’ , t he ¶ nm

of t h Is r e p o r t  w i l l  be pr  ima n I ly i n  t c’ t ins of t h e  i nt erine’cl late

1 eve I of ma I nt en a nee and t h e  ~i pp i i c at  ion  of t he t’o ncep  t 0

three degree ma m t  enance .

RaI i ~j e

Pr b r  to t h e  p r e ’ s t ’n t a t  ion of the program s , a hr lef

d I sceiss ion  wi 11 be pr ov  I li’d r ec ja  rd  i ng t h e  m d  i d u a l  I t i n e —

t I 0115 of .‘,ieh I ‘ve I of ma I n  t en an co  and the I r to 1 at i o n n h  i p 1

each  o t he r .  A d d i  t l o na  I t y ,  the ’ conce ’pt of t h i  .‘r’ d t ’gr oe

na I nt enanre w i  I I h.’ dove loped i n  v er y  I np I is  t ir  terms . The

i qu i t i cane. ’  of t h e  t lire.” d e i r  ec’ concept  w i l l  evolve’ w it h t ht’

d i  ;ccl s!; ion ot the ’  i n d i v i d u a l  pr  og i ams

4
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The Gas Turbine Enq inc Three fl p e ’  I utermedi at e l eve l

M a i n t e n a n c e  P r o g r a m  was  i n i t i a t e d  i n  t h e  t’a r ly  19 7 0  t i m e

frame an~
1 Il lS continued implement ation in much the s me

manner as or igina l ly conceived. This report will address

that proqram only to the extent to indicate to the reader

that the concep t of three degree maintenance has been effec-

tively implemented . The T h re e  Deq r e’e’ Int ermedi ate Level

Component Mai ntenance Program , on the other h a n d , is not

currently a for mal pro~ rain . Rather , a foasib lity st u d y  has

been in process since early 1973 to determine t h e  app! ira—

bility the three degree concept to aeronautic al •i.iteri al ’~ in

a d d i t i o n  to a i r c r a f t  en g i n e s .  A c c o r d i n g l y ,  t h i s  report will

address the latter prog ram in tei ns of its evolution and

potential to enhance the maintenance support po st it r i ’ in

s im i l ia r fashion as apppar ently accompli shed w i t h  the air-

craft engine program.

5
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SECTION I .E

MA IMTENANC” ~‘ )‘1CEPTS

GENERA L

The NAMP is founde 1 upon the three level maintenance

concept — organizational , intermediate arid depot levels. The

concept is designed to provide for optimum utilization of

manpower , facilities , materials and funds. It provides the

basis for the establishment of standard organizations ,

procedures and responsibilities for the accomplishment of all

maintenance of naval aircraft , associated materials and

equipment.

Organizational maintenance includes those upkeep mainten-

ance functions normally performed by an operating unit on a

day—to—day basis in support of its own operations. This work

is accomplished by maintenance personnel assi~ined to the

aircraft reporting custodian; i.e., individual aircraft users

at the squadron level. Organizational functions qenerallv

can be grouped under the following cateqories : 1

a. Equipment inspections.

b. Equipment servicing .

c. Equipment handling .

d. “On—equipment ” corrective and preventive maintenance.

This maintenance includes “on—equipment ” repair and “on—equip—

ment ” removal and replacement of defective parts ari d components.

6
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Maintenance ac t ions per fo rme d on remove d repaira ble components ,

usually at the Aircraft Intermediate Maintenance Department

(AIMD) , is considered “off—equipment ” wor k .

e. Incor pora t ion of designated tec hnical d irec ti ves.

f. Necessary record keeping and reports peculiar to orga-

niza tional leve l maintenance.

Interme d iate Leve l Maintenance

Intermediate maintenance is that upkeep maintenance

which is the responsibility of , and is performed by, desig-

nated maintenance activities in support of using organizations.

This work normally consists of calibrations; off—equipment

r e p a i r  or replacement; repair or replacement of damaqed or

unserviceable parts , components , or assem blies; the manufac-

ture of cer tain unavailab le par ts. Interme d iate ma intenance

may include the performance of certain periodic inspections

and providing technical assistance at the organizational

level. The intermediate leve l of maintenance includes the

follow ing :

a. Repair , test , inspection , modification and/o r check

of aeronautical components/equipments and related support

equipment.

b. Intermediate leve l calibrations of designated equio—

ments.

c. Processing of aircraft components/equipments stricken

fr om aircraft.

7 
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d. Technical assistance , when required , to the organiza-

tional levels supported .

e. Perform selected functions normally accomplished at

depot level only .

f. Incorporate designated technical directives.

Depot maintenance includes the rework of materials

requirinq major overhaul or a completed rebuilding of narts ,

assemblies , subassemblies and end items . The manufacture ,

modification , testing and reclamation of parts are included

as depot maintenance functions. Depot maintenance serves to

support lower categories of maintenance , intermediate and

organizational , by providing enqineerinq assistance and

performi nq that maintenance beyond the capability of the

lower level activities .1

Certain selected depot/intermediate functions may be

authorized to be performe d by a lower level maintenance

activity . These selected functions are designated selected

depot and selected intermediate and are indicated by the SX

notation. Depot and intermediate activities have the capa-

bility to perform any lower leve l maintenance functions as

defined above. Documentation normally reflects the level of

maintenance assigned the function , not the designation of the

acivitity (except for the maintenance performed on Ground

Support Equipment (GSE) at the intermediate level which is

8
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all documented for performance at that level.) Organizational

activities assigned these selected intermediate functions will

respond to the su~~~1y department in the repair of component~

rec.-~ived from other activities , and the deve lop ient -  of

component repair data sheets for desi n d l e 1 items .

~~~~~~~~~ Ma in ten

The ability of any leve l of maintenance to perform

specific ma inteniiic e functions is determined by the degree to

which each level has been allocated maint enele -’ - :pport

resources and the corresponding cap dbil Lty of each type

resource to satisfy any qiven maintenance requirement. The

tools , support equipment , skill level and other support items

dictate the dep th  of work that can be accomplished on any

conponent or equipment requiring mainten anc~ . The av .itl—

ability of the support items to a iiaintert ,iuc .-~ etivity

determine s the extent to which that activity can maintain

equipments supporled . In general , all maintenance function-

which can be performed on any give n compori-’nt nay be classified

in terms of the three level’; of maintenance. That is , for

any given component , there are specific functions which can

be performed by the organizational leve l of maintenance ,

others which must be performed at a level not lower than the

intermediate leve l , and , finally, rernaininq function which

can )rlly be accomplished at the depot level. A further

distinction can be made between identical levels of 
main— 9



tenance. Not every ac t ivity having an inte rme d ia te cap-

ability can perform the identical maintenance as some other

intermediate levels because each is not provided the iden-

tical level of support. It is for this very reason that the

concept of three de-.jre’ intermediate level maintenance has

been developed .

The objective of the concept is to provide a consistent

framework for all intermediate level activities to 7e- rlorm

variou s depths of maintenance on components. The definitions

provided earlier for the three levels of maintenance still

apply ; howeve r , further consideration is given to both , the

functions which can be performed on a component , and the

resources required to accomplish the functions. Subsequent]y,

the naintenance functions and corresponding resources required

are categorized into one or more of the three degree classes.

The structure of the three degree concepts is such that the

least difficult functions are classified as third degree;

sliqhtly more difficult functions are classified second

degree; the most difficult functions are classified first

degree .

Intermediate levels are assigned specific denree main-

tenance responsibility on a component—by—component basis

commensurate with their respective ability/need to perform

various depths of maintenance. The degree maintenance respon—

sibility assigned to an intermediate leve l is in consonance

10



wi th mission requirements. An activity will not normally be

assigned a deg ree of maintenance which would not allow it to

meet its mission requirements. A significant characteristic

of the three degree concept is that assignment of maint enarc~-

functional responsibility is made on a component—by—component

basis and in accordance with in lividua l ‘nintenance activity

support requirements.

11



_ _ __ _ __ _  - 
. - .

_ _

-. - .

SECTION I l l

GAS r U R I N E  E N G I N E  TIIl*~ : ‘ ) E ( ~ RE~ I~~T E R M E D I A T E  LEVEL M A P 4 T E N A N C E
PROGRAM

General

The NAMP provides basic concepts and qu idelin ~~; w i H

represent the engine maintenance p rogrin ‘olicies of MAVAI R.

The objectives of the program are to prescribe ~olicv and

procedure for the apolication and m onitorin g the nerformance

of maintenance required in support of gas turbine enqines at

various levels of rnaint en .~s’e. The Complete E n g i n e  R e p a i r

(CER) Prog r am was initiated in 1958 to establish the necessary

support crit eri a ‘id m anagement guidelines to achieve

shorter oipeline (turnaround) ti i~es , increasinq tim e between

overhauls ani reducing the numbe r of unservicahie .-‘n~~in •

the Navy inventory. 1 Another concern to ‘Idn-qem ent which

promoted the development of the CER Program was the awareness

of the sizeable inventory dollar investment in aircraft

engine s and the continually rising cost of new enq i ne models.

The CER Program provided management with the capability to

establish controls so as to reduce and maintain a lower new

acquisition requirement for aircraft engines. Th” three

degree concept has evolved with the continual efforts of main-

tenance manaqement to improve aircra ft q~~ t irhine enqine

maintenance support posture.

The terminology used in relation to the GTE Three Denree

12 
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Intermediate Level Maintenance Program are amplified as

follow s 3

En2irte. All turbine engines , whether used for powered

flight (including target drones , missiles and missile

targets) , for auxiliary power or for starting purposes

(airborne or ground units).

Repair. The restoration of a damaged or non—oper ating

engine , its accessories or component , to an accep tab le

condition. Repair by desi jri~ ted Aircraft Intermediate

Maintenance Departments (AIMD) includes the repair/replace-

ment of turbine and combustion sections of the engine and

includes the afterburners. Additional repair functions

include the replacement of externally damaged , deteriorat el

or time limited components , gear boxes or accessories of the

engine and the conduct of calendar inspections.

Co~~ 1ete Re~~ ir. Applies to the maintenance of gas

turbine engines to a depth which includes and qoe~; beyond

that maintenance authorized for non—CER designated activities.

Complete repair does not include maintenance functions that

are equivalent to performinq depot overhaul.

~~~~~~~~~~~~~~~~~~~ Applies to the performance of CER

maintenance functions. It includes compressor rotor replace—

ment and/or disassembly of the engine to a depth that the

comp ressor rotor can be removed.

13
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Second De~~ree ReEair. The repair of a damaged or non-

operating engine , its accessories or components , to an

acceptable operating condition. It includes the repair/re-

placement of turbine rotors arid combustion sections and the

afterburners.

T h i r d  De~~e Repair. Encompasses the same GTE mainten ane

capability as Second Degree except the certain functions

which require high maintenance man—hours and are of low

incident rate ar -’ excluded.

F i r s t  De~~~ee Reeair_ Activi~j. A maintenance activity

authorized to perform First Degree Repair/CER. A First

Degree Reoair Activity is capable of performing Second and

Third Degree Repair functions.

Second De~~ ee Re~ air Activi~~~. An activity authorized

to )erform Second Degree Repair. A second Degree Repair

Activity is capable of performing Third Degree Repair

functions.

TI! _
~~

g
~~~~~!~~~~~ c~~!n1

. An activity authorized

to perform Third Degree Repair.

Discussion

The GTE Three Degree Intermediate Level Maintenance Program

is intended to provide specific guidelines and responsibilities

throughou t the aviation maintenance community for the manage-

ment of GTEs installed in Navy aircraft. It is intuitively

obvious that it is not economically feasi b le to es tabli sh

14



identical maintenance capability at each and every Interme-

diate Maintenance Activity (IMA ) for each and every aircraft

engine type/model/series supported. Additionally , the

operating scenatio of each activity limits the extent to

which it can accomplish certain maintenance functions. That

is , shore—based IMAs and afloat IMAs are equipped differently

by virtue of the environment in which they are located . The

concept of three degree maintenance recognizes the environ-

mental factor , in particular , in terms of an IMA having the

capability to accomodate the resources required in support of

a component. Certain types of support equipments will

require more space than a ship can afford; certain test

requirements cannot be accomplished aboard ship for lack of

proper facilities. The three degree concept considers these

type factors for determining the most effective and practical

assignment of maintenance responsibilities to the intermediate

level activities.

Aircraft eng ine iaintenance activities are not desiqnated

a specific degree maintenance responsibility across—the—board.

That is, it would not be correct to say that MAS Miramar is

a first degree activity for gas turbine engines. Rather ,

NAS Mirama r is a first activity for specific gas turbine

engine type/model/series: e.g., the J—79 , all type/model !

series; the .1—57—22/420; the TF—3——4 12; and the 352—6/8 .

Additionally , NAS Miramar is authorized second degree

maintenance responsibility for the T56—8/425/426. It

15
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follows that NAS Mirarnar is not authorized and is not

responsible for performing first degree maintenance of

the T56—8/425/426. It is conceivable that , in addition to

performing first degree maintenance for the engine type/model!

series for which the  activity has first degree responsiblity ,

the  activity would be expected to support nearby acti.vit~~~;

~I ) L  h.eii~~j  rirst degree capability/authority. Herein lies

unother characteristic of the three degree concept of

maintenance. An activity having a lesser capability may

seek support from a higher leve l activity contingent on the

hijher degree classified activity ’s capability to accornodate

the lesser capable activity. A sim ilar criteria applies for

second and third degree activity interfaces.

The three deqree process corimences at the Organizational

Maintenance Activity [OMA] level. A decision is required at

OMA leve l for each reported engine malfunction as to the

type maintenance actions necessary to correct the malfunc-

t ion. Typ ically, correc tive actions not requiring remova l

of the engine from the aircraft is performed at OMA t h r o u g h

removal and repair/ r ep laceme nt of defec t ive component

parts. Engines requiring removal from the aircraft are

processed through the local supply system for disposition .

Depending upon the nature of the malfunction and the type

maintenance required to re turn the enq ine to servicea b le

16



condition , a determination is ~tade whether or not corrective

actions can he accomplished by the local IMA. Documentation

i n  the form of NAVAIR Notice 4700 identifies each activty

and their respective authorization to perform specific

degree maintenance functions by aircra ft enjine type/model/

series. Additionally , individual engine Maintenance Instruc-

tion Manuals (MIM) are structur’~d so as to correlate main-

tenance functions arid associated support resources required

for specific maintenance operations. The AIMD can readily

determine if the engine can be repaired locally . Maintenance

requirements beyond the local intermediate level capability

requires that the engine is processed to the nearest activity

having the capability, and capacity , to effect necessary

corrective actions.

Figures 1 and 2 illustrate the decision makinq process

for purposes of screening rejected engines.’ A reported

malfunction may be corrected at organization al level if the

maintenance functions which have to be perforned are within

its capability . Otherwise , the defective engine is forwarded

to the local supply system and a replac’-’m~ nt: engine , if

available , is returned to the organizational activity . The

rejected engine presently in the local su pply system is

considered in terms of the degree of maintenance required

and the authorized degree of maintenance for the local I M P .

Engines beyond the capability of the local activity are

17 
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First Degree IMA DOP via Supply
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No
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2. Is DrlH to

repair greater
than 80% DM11 No h a s  engine exceeded 75% ‘.OT or
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Figure 2

First Degree Intermediate Maintenance
Activity Screening Sequence for

Rejected Engines
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forwarded to the appropriate level which can e f f e c t  appro-

priate corrective action.

Engine s processed at CF.R/~ irst Degree are subject to

additional detailed screening criteria as indicated in

Figure 2. Considerations ar~ n i ”  ii terms of the Maxi m um

Operating Time [MOT] which refers to the amount of time an

engine has been in operation relative to its scheduled

o v e r h a u l .  I f  the  e n g i n e  has  exceeded 75% MOT , i t  m u s t  he

forward’? i to its Designated Overhaul Point [DOP] . The net

effect of this criteria is to not expend l a r g e  a m o u n t s  of

manpower , n.iterials and money to effect a CER/ First De qr ’

Repair at such a close period in time to t he  -~:h ’1i1 ~~1

o v e r h a u l . . In g e n e r a l , a C E R/ F i r s t  Deq r~~ R e p a i r  e f f o r t

i nvo lves  a near complete tear down of the engine. Then , if

the 75% MOT criterial applies , it woul d be more cost effec-

tive to institute the overhaul rather than the CER/First

Degree  R e p a i r .

A d d i t i o n a l  c r i t e r i a  w h i c h  apply in  the  case of C E R /

First Degree maintenance include: (a) Direct Manhours (DM11 )

required to effect repair compared to DMHs to effect overhau1~

(b) Turnaround Time [TAT] required to effect repair in excess

of 30 days; (c) Engine state of tear down. Each criteri a

functions to ensure that a rejected engine is m aintained at

the lowest practical and cost effective level.
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A significant feature of the three degree concept as

currently employed for inter m ediate level activites is that

~ procedure does exist for an activity to either up—grade or

down—grade its degree designation commensuate with changes

in support requirements. The procedure applies for instances

in which the complement of aircraft engine type/model/series

changes significantly . Should the aicraft engine complement

reduce in quantity to a leve l that certain authorized

maintenance functions are not performed with as great a

frequency , and , consequently, certain resoures are not

effectively employed , the activity may submit a request to

NAVA IR for a change in degree maintenance responsibility .

Similarly , an activity that experiences a significant

increase in the requirement to perform maintenance functions

not previously authorized may do so through the same channels

as in the forme r case. NAVAIR receives and evaluates all

proposed changes in degree maintenance desiqnations . A

recommendation is forwarded to CNO by NAVAIR based upon its

evaluation of each request. CNO either approves or rejects

the request. Aporopriate changes are made throughou t the

mairientance community in consonance with the CNO decision.

NAVA IR Notice 4700 , Gas Turbine Engine Three Degrees of

Intermediate Maintenance , records the assignment of first ,

second and third degree designation of all Participatin g

activities. 4 The notice is updated annually.

21
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The Gas Turbine Engine Three Degree Intermediate Level

~1aintenance Program has been an effective maintenance

management tool since its introduction in 1971. A ircraft

engine types which have been included in the program include

the 352 , 357, J60, J79 , 385, TF3O , TF34 , TF41, T53 , T56 ,

T58, T64, T76, and T400 to illustrate a broad soectrum of

aircraft types on involved in the program .4 NAVAIRINST

l3700.6A , Gas Turbine Engine Threee Degree Intermediate

Level Maintenance Program , has been issued and delineates

specific responsibilities and gu ideline s for the establish-

ment and management of the subject project. 3

A review of NAVPIRI~ ST l3700.6P will show application to

gas turbine engines installed in weapon systems other than

aircraft installations. The GTC—100—53 and the GTC—10 0—56 ,

power plants for the IJSS America and tJSS J.F. Kennedy ,

respectively, have been scheduled for application of the

three degree concept. dditionally , the h arpoon Missile

engine has been considered for three degree maintenance.

A final note related to the application of the Gas

Turbine Engine Three Degree Intermediate Leve l Maintenance

program which also serves to relate the effect iveness of the

program is the introduction of NAVAIRIIJST 5303.4B , Perfor—

mance Awards in the Jet Eng ines Three Deqrees of Maintenance

Program .5 The instruction prescribes orocedures for the

22
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implementation of an awards program for excellent performance

at the intermediate leve l of jet engine repair. Rrie fly,

the instructions provides for the recognition of intermediate

activities who have excelled in perform inq assigned degrees

of maintenance for enqines supported . The apparent affect

of the awards program has been to motivate activities to do

t h e i r  best for assigned degree maintenance responsibilities.

The atmosphere of competitiveness created by the awards

program makes it apparent that individual IMAs are motivated

to excell in their respective deqrees of responsibility for

aircraft engines supported . And then , after awards have

been made each year for each degree category, the non—reci pi-

ents of the available awards respond “Maybe next year. ”

Such an attitude should provide for enhancement of jet

engine maintenance support posture.

2 3
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SECTION IV

T FI R E E  DEGREE INTERMEDIAPE LEVEL COMPONENT MAINTENANCE PROGRAM

General

The Naval Weapons Engineering Support Activity (NAVWESA)

o field activity to NAVAIR , was tasked to investiqate the

feasibility of applying the concept of three degree main-

tenance to aeronautical materials. The concept had previousl y

been developed and implemented for aircraft gas turbine

engines as discussed in Section III of this renort. ~inc~

‘naintenance support posture of aeronautical material was not

at an acceptable level to maintenance management , ef f’ r~ ~

were specifically directed towards the inte rme diate leve l as

one possible area in which to imp rove the supoort nosture.6

It had been determined that definitive nuidelines per-

taining to the depth of maintenance that an AIMD should

perform on variou s aircraft components di d not exist for all

aircraft systems supported .6 In particul ar , maintenance instruc-

tion manual were not always developed for respective levels

of maintenance ; i.e., depot , intermediate and organizational

levels of maintenance . Generally, A IMDs nerformed comoonent

maintenance to the depth dictated by the availabi lity of

logistics support assets such as tools , test equipment ,

repair parts , skills and maintenance manuals. It was a

coo;non experience of activities to have a maint enan ce require—

24 
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mont and less than minimum resources to satisfy the require-

ment. A typical example of the exper icn ”~ of AIMf)s involve s

attempting to use a depot level (overhaul) manual to effect

repairs on a component. With littl e lore than cive n the task

to repair the component , the artisan had to determine those

naintenance functions that were , in fact , feasible at the

intermediate level. More often than not , the difficulty of

the task was amplified with problems incurred due to improper

maintenance rather than to the failure of the component.

what may have been a retrievable asset through proper main—

t e n a n c~ resulted in a lost asset in many instances .

An additional indicator to oaintenance management that

led to the initiation of the T h r e e  D egr e e  I n t e r m e d i a t e  Leve l

Component Maintenance Prog r am was the observation that

comparably equipped IMAs demonstrated appreciable differences

in capabilities. 6 The Maintenance Data Report (MDR) system ,

Maintenance and Material Management ( 3 — ’ l) ,  w o u l d  show t h a t  an

identical component supported by two or more comparably

equipped IMAs would vary significantly in type actions taken

for that component. Whereas one activty may have reported a

reasonable repair rate for the component , other activites

would report a significantly lower repair rate and higher

Beyond C a p a b i l i t y  & M a i n t e n a n c e  ( 8 CM ) r a t e .  The r e a s o n s  f o r

this disparity were not discernable from the 3—M data.

25



In an effort to improve the support Posture of aircraft

components at the A IMOs , the Three Degree Intermediate r.’-v~’l

Component Maintenance Program was initiated as a pilot effort

to investigate IMA capabilities in terms of their current

maintenance practices and to determine feasible alternatives ,

or changes , in maintenance management nolicies in orde r

that component maintenance support posture would improve ,

particularly at the intermediate level. The primary objec-

tive of the pilot effort was to develop an appropriate

methodology for determining practical and cost effective

maintenance policy applicable to intermediate level support

of aircraft components employing the concepts three degree

intermediate leve l maintenance. 6

_P~~~ ~9~ a~~!
The Navy F4 aircraft , having been in the operating forces

since the early 1960s , and considered to have a large data

base, was selected for purposes of an intital pilot study .

Nineteen repairable components know n to have hiqh Not Opera-

tionally Ready (NOR) rates were selected for purposes of

evaluation at intermediate level. The study candidate

components varied in terms of the deoth and difficult y with

which corrective maintenance could be performed. Typical

AIMDs, includ ing Headquarters and Maintenance Squadrons

(HAMS) at Marine Cors Air Stations (MCAS) , were selected

to determine and evaluate current maintenance practices for

26
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the follow ing F4 aircraft components:

a. Multiple Brake Assembly
b. Electrohydraulic Tandem Power Control Cylinder
c. Seat Positioning Actuator
d. Oil Tank and Sensor Assembly
e. Constant Speed Drive Transmission
f. External Center—Line Fuel Tank
g. In—Line Variable Displacement Hydraulic Pump
h. Hydraulic Motor Driven Air Compressor
i. Liquid Oxygen Converter
j. True Airspeed Indicator
k. Counting Accelerometer Indicator
1. Ang le of Attack Indicator
m . Angle  of A t t a c k  T r a n s m i t t e r
n. Counter Drum Pointer Sevoed Altimeter
0. Yaw Rote  Gyroscope
p. Motional Pick—up Transducer
q. Computer Control
r. Horizontal Situation Indicator Remote Amplifier
S. A t t i t u d e  D i r e c t o r  In d i c a t o r

Marine Air Corps Stations 8eaufort , Cherry Point , El Toro ,

and Yuma , and Naval Air Stations Miramar and Oceana were

surveyed to determine maintenance postures for each of the

study components. Cognizant maintenance personnel at each

site visited provided responses to specific questions

relating to the maintenance practices emp loyed for individual

components. (Discussion were held with several depot

activities as indicated in the survey summary so as to

provide the study team with a second opinion with which to

evaluate intermediate level response to the survey questions.)

Results obtained during the course of surveys made of

the representative maintenance activities are summarized in

Appendix ~~~ Analysis of the survey results in conjuction

with historical data presented in the 3M maintenance data

27
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reports were conducted. Considerations were made in terms

of the frequency with which the various functions were

performed , depth of maintenance , difficulty to perform

individual functions , and types of resources required.

Survey responses were correlated between activities . Indi-

vidual MIMS for each component were also emoloyed throuqhout

the analysis process. Finally , the objective conclusions made

by the study team were documented in the form of Shop Process

Cards [SPCJ

Append ix  B is a sample  SPC set r e s u l t i n g  f r o m  the  p i l o t

study . The SPCs, patterned after the format employed for

s a f e t y  and s u r v i v a l  equ ipmen t , a r e  s t r u c t u r e d  f o r  use w i t h

existing MIMs. The significant features of individual SPC

sets include:

a. Identification of the specific component for which

the SPC set applies by aircraft type/model/series , component

nomenclature , Part Number (P/N), National Stock Numbe r (NSN)

and Work Unit Code (WUC)

b. Identification of the h A s  supporting the component

and the designated degree maintenance that respective activi-

ties are authorized to perform.

c. Identification of Peculiar around Support Equipment

(PGSE), consumables and maintenance functions by degree

maintenance classification.

28



The SPC presented for the F4 aircraft Hydraulic Motor

Driven Air Compressor , Appendix B , is representative of the

content for SPC sets developed for each of the nineteen

components cited earlier. An observation which should be

made is that the maintenance functions attributable to the

variety of components are not necessarily subject to classi-

fication into each of the three possible degree categories.

In general , the more complex the component and/or the higher

the skill and test requirements , the more likely the component

maintenance functions tend toward classification into more

than one degree category. The sample SPC sets demonstrate

this feature of the three degree concept.

Discussion

Shop process card sets have been developed for a total

of 72 components of the F4 aircraft. Additionally, 50

components of the A7E aircraft have been investigated and

SPCs developed . In each instance , fleet maintenance activi-

ties have participated in a review/comment exercise. The

exercise entailed validation of maintenance functions and

corresponding tool requirements into reasonable and acceot—

able degree categories for each component. An evaluation/

corr el ation of the feasibility and practicality of performing

specific maintenance functions at individual IMAs , ashore and

afloat , was made . It was confirmed , as previously determined

in the pilot study , that not all IMA s could , nor should ,

29
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perform identical mainten5~nce functions. Additionally, the

three degree concept , in general , is viewed as a reasonable

and acceptable approach to assisting in the improvement of

:n~ intenance support posture of aeronautica l o~ite r i-i l at

intermediate level.6

The status ol the Three Degree Intermediate Leval Com-

ponent Maintenance Program at this writing is uncertain in

view of decisions pending at management leve l responsible for

establishing maintenance oolicy . Recomme ndations have been

made through forma l reports to NAVA IR for continued develop-

ment of the program. Several of the recommendations made to

N A V A I R  i n c l u d e :

a. The current defacto existence of degrees of IMA

components repair needs to be officially recognized in the

N a v a l  A v i a t i o n  M a i n t e n a n c e  P r o g r a m  (NAMP) . In a d d i t i o n  to

providing a basis for consistent decision makinq , the proposal

f o r  l i m i t i n g  v a r i a t i o n s  to t h r e e  degrees  of IMA component

repair and incorporation of the program into the NAMP is a

necessary first step to changing the procurement and distribu-

tion requiremnts in the areas of spare oarts , test equipment ,

material support , funding , etc.

b. A c o s t/b e n e f i t  a n a l y s i s  of the  p r o g r a m  shou ld  be

made. Test site selections should be made from representative

Marine and Navy IMAs for the F— 4 and A—7 aircraft. Preferable

sites would be those activities not previously involved with the

30



p r o g r a m  to e n s u r e  at l e a s t  some i n o a r t i al i t y . 3—9 d a t a  s i x

months previous to the  tes t  s t a r t — d a t e  w o u l d  be used as a

comparison to the 3—M data obtained during the test oeriod.

NOR rates , maintenance man—hours , mean—time—to —re pair, etc. ,

w o u l d  he compared  in  the  a n a l y s i s  as w e l l  as t he  commen t s

obtained on the SPC evaluation questionnaires.

c. A formal presentation should be develoced for use

at briefings and meetings. A q e n er a l  o v e r v i e w  of the  t h r e e

degree  i n t e r m e d i a t e  c o m p o n e n t  m a i n t e n a n c e  p r o g r a m  w o u l d

comprise the presentation. Areas for consideration in the

presentation would include :

o current problem IMAs are experiencing
o t h r e e  degree  concept  — aircraft engines
o three degree concept — airframe components
o SPC5 as an integral part of I’IA support oosture

improvement
o maintenance activity partici oation in SPC

development
o c o s t/b e n e f i t  t r a d e — o f f s

d. The program should be expanded to include other types

of aircraft beside the F—4 and A—7. Again , the aircraft

w o u l d  be selected based on hi~ h NOR rates obtained from Navy

3—M d a t a .

e. A v i a t i o n  Supply  O f f i c e  (ASO) and Naval Aviation

Engineering Center (NAEC) should be involved in the process

to develop the necessary revisions to the material and tool

listings for IMA component repair according the the three

degree concept. These revisions will be only for those sites

and aircraft types selected for the cost/benefit analysis.
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t h e  a i r c r a f t .  Had t h e  sy s t em s  e n d i n e e r , l oqistic’ ; onq i ncer

and ma I n t e n a n c~’ em; i n e ar  , to name a few , p rop e r ly  t~)(’ r forme I

t h e i r  f u n c t  ions  in  t he  a c q u i s i t  ion phase of t h e  e q u i p m c n t

m a n y  of t he  pr oh le: i ’;  o xp er  i encod by t he opo rat tonal m d

s u np o r  t no r s o nn e  1 c’ou I I h a v e  been iewe r i n  numbe r and  los :;

c o n s e q uen t  :01 t o  t h e  read i ness statu s of a c o m p l e t e  w ea o on s

system:;. A I ive  di  .i it S o u rc e  9a I n t a  i n a b i l i t y  an Recove r o b  i i i  t v

( SM Il ) code , i cr  e x a m p l e , ha:; created a s i q n i  f icant nort ion at

t h e  p r o b l e m s  experienced by m a i n t e n a n c e  act  iv  i t  ics . That is ,

the i n c o ns i st en c y  w ‘~h w h i c h  t h i ’ SM R code has been ass ‘qn e d

to components and as snc  I 5 r t o d  lout st ics su p p o r t  r esou rce:; is

r e s p o n s i b le f o r  muc h of t he  ma m t  e n an r o  s u p p o r t  p r o b l e m s .

Planninq t h O  Su p p o r t  f o r  any  c o m p o n e n t  or eq u i tne n t

c a n n o t  be ef fe c t  ly e  i f  the p l a n , i t - s e lf , is not  supoor  t e d .

su pport m u  t h e  plan , therefore , ensures that al l re levant

support elements are essc’n t iall y on t h e  s am e frequency

Cont inual monitor inq of t he  a c t u a l  ope r u t iou and stipeart

posture of a c omp o n e n t  or sy st em  i s  ii:; in ipor  t o o t  as w h e n

ci i . in i  a l ly  p l a n n e d  i n  t h e  e a r l y  e l an o  m u  t aq e s  of t h e

acqu i .s i t ion process . The concept  of t h r e e  ;1~ t~~r ee no I nt onanco

ha :; the pot enti al to provide siqu i f icant ben efits dun n i

ot)erat ional and su p p o r t  c o m m u n i t y  ot  an e~~u i n m o n t s  l i f e

cycle. App lication at the concept can he p1 mnned dir t I nq I he

e a r l y  staqo:;  of acquisi t ion .

The Three fleqreo I nte rrnv5l i ate l eve l C o m p o n e n t  M a i n t e n a n c e

Pr oq r am s ho u t  I he so r i on s l y  cons i b rod f o r  i m p l e m e n t  at  i on .

Ii

_ _ _ _



V ~~~~~~~ -. - V
~~

— -  
~~~~~~~~~~~~~~~~~~~~~~

The program will provide maintenance management additi onal

capability to support the basic maintenance policies of the

NAMP. Fleet Commanders can plan for more effective and

efficient utilization of li.iiited resources. The overall

support posture of components maintaine d at Fleet IMAs

shoul d improve with the virtual elimin ation of t.h~ n,’c . .- :i t~

to circumvent the system to achieve the required readiness of

materials supportol .

34
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SECTION V

S U M M A R Y

Historically , inten:no~~iate maintenance activities have

e xp er i en c s ~~) i le f a c t o  degrees  of componen t  m a i n t e n a n c  1 i ~ t o

lim itations of required mainten anc~ s u p p o r t  r e sources  such as

trained personnel , test equipment , material s up p o r t , e tc .

Intermediate level activiti es were encouraged to nerform all

possible maintenance short of overhaul. This situation has

caused activities to compete for scarce resources in order to

satisfy experienced maintenance requirements. While this

“can do ” attitude was commendable from t h e  Fleet Commander ’s

viewpoint , it did not necessarily result in t h e  most efficient

or cost—effective utilization of resources . The standard

three levels of maintenance concept — orqaniz atiorral , inter-

mediate and depot levels — do not provide a method for

adequately defining specific component repair functions

within the intermediate level of maintenance .

This report has described the concept of Three Degree

Intermediate Level ~laintenance . The objective of the

concept is to provide for practical and cost—effective

maintenance support of aeronautical materials at the inter—

m e d i a t e  l eve l .  T h i s  is a c c on ml ish e d  t h r o u q h  the  i - b e n t i f i c a —

tion of specific maintenance resoonsihilities and corresoond—

ing resource requirements. Unon application of the three

degree concept , the maintenance support posture of in d ivi IuaI

35
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IMAs will he enhanced through more effective allocation of

resources in conjuction with specific assiqnment of respon-

sibilities to IMAs. The overall cost of maintainin g comnonents

in the Fleet should decrease with the elimination or reduc-

tion of practices which “circumvent the system ” to meet

maintenance requirements. Operational readiness , as relate 1

to material readiness , is also expected to iiiorove unon wide

scale adoption of the three degree concept as standard

policy .

36
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