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EXECUTIVE SUMMARY

Current Army polic ies and doctrine for maintenance supnort of missile

systems is examined . The organizational impact of DS maintenance

support structure on supply dispersion, responsiveness and distance to

supported unit in relationship to operational availability is developed .

Six alternative variations of organic and area support are examined .

It is concluded that no single DS maintenance support structure is best

for all missile systems but that the factors impacting on operational

availability, relative economy and Program Management Office management

diff iculty must be considered in the selection of DS maintenance .

ii.
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SECTION 1

INTRODUCTION

1. Purpose and Goal.

a. US Army policy on maintenance engineering in the acquisition

process specifies that as design development progresses : (1) quantitative

analytical techniques and cost effectiveness stud ies will be used to make

repair or discard , level of repair , life—cycle maintenance costs and

related de terminations ; and , (2) identify further economic or operational J
advantages that can be realized in the design of the mainten .~nce sup port

structure for the system. (2, 2—4)

b. The purpose of this paper is to explore the alternatives for

design of the maintenance support structure for missile sys tems,

specifically those for direct support. Development of alternative DS

maintenance support structures is accomplished by Program Management

Offices (PMOs) in conjunction with the Combat Develope r, Logistician

and Trainer. Events 4, Logistics Support Planning and Event 25, Upda te

Logistic Support Analysis and Planning of the Life Cycle System Manage-

ment Model address this requirement (21, C—3 and C—6).

c. The formulation of maintenance support concepts involves the

provision of support which is both effective and economical . The support

provided is normally limited to that which is sufficien t to satisfy

operat ional  requirements. Main tenance  e lements  are s t a f f e d  f o r  average

work load , either annual maintenance manhour requirements or maintenance

manhours based on usage . In either case efficiency of operation is the

driving criteria e.g., staff for average requirements. In these cases

1
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operational availability is a resultant figure rather than the driving

force in concept development .  When maintenance organizations arL

s t a f f e d  on an economic bas e u t i l i z i n g  average requi rements, the user

C
and ILS planner must be willing to accept flu,Iuations in operational

availability . If the maintenance effort is staffed for the average

work load ; operational availability will vary in inverse proportion to

eq uipment usage or combat activity , as the maintenance suppor t structures

will become over loaded with equipment requiring maintenance and overall

operational availability rates will decline . During relatively inac tive

periods there will be more maintenance capability than that required

and availability rates will tend to increase. Staffing for the peak

periods is uneconomical in that it allows for efficient utilization of

maintenance resources only during those peak periods . The formulation

of maintenance concepts to insure high availability rates at all times

necessarily involves the allocation of maintenance resources to accom-

modate peak periods of activity . This method should be reserved for

conditions or situations when operational availability is the driving

factor and overrides economic considerations and maintenance operations

are the only means to achieve the desired operational availability .

Because of their large contribution to the field Army ’s combat power and

their relatively low density , some missile systems fall into this category .

d. A second major prob lem encountered when examining maintenance

concepts for missile systems is that the maintenance concept should

influence equipment design rather than be an after action when sys tems

are fielded. Once fielded a piece of equipment will have certain physical

characteristics which must be satisfied by the suppor ting maintenance

2
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structure . If modularized rep lacement is tI be a major  bas is for  s u p p o r t

ti~en the equi pment desi gn must  accomJ’Ic~~ate  modular r ep lacement . I f

‘~ e r a t ion a l  a v a i l a b i li t y  is paramount  and an i t em of e q u i pm e n t  re l ies

heav ily  upon p iece p,1’ t r e p a i r  then t h a t  ca~- a b i i i t v  mus t be located at

the rover categories of maintenance . Operational availability require-

ments may re~lu i r e  a downt ime  of such shor t  d u r a t i o n  t ha t  only p rov id ing

a I x im l i r  r e p a i r  c a p a b i l i t y  at the organ iza t iona l  level wi l l  s a t i s fy

the  r e qu i r e m e n t .  Thus the des ign  c h a r a c t e r i s t i c s  of the missile sy s te ms

involved in t~~ls analysis  mus t be t aken  i n t o  account  in d e t e r m i n i n g

t i l e  mo s t  e f f e c t i v e  maintenance suppor t  s t r u c t u r e  fo r  each sy s t em .

The main tenance  s up P o r t  f o r  miss i le  sys tems requi res some unique

f e a t u r e s  because  of t h e i r  c r i t i c a l  miss ion , t h e i r  complexi ty , the i . r

rel 1t ~~ve l ot; dens i t’,’ , and the r equ i r emen t  for  cons tant  h igh opera t iona l

readincss rates . There fore , th is analysis mus t not only consider  the

support ‘.‘ro~’lems outlined above , hut mus t recognize these unique f ea tu r e s

of missile maintenance support. Although the methodology of t h i s  analysis

may be a p p l i e d  to the examinat ion of main tenance  suppor t  fo r  other Arm ’-’

m a t e r i e l  the conclusions and recommendat ions  are presented  only fo r

miss i le  systeris and are p r e d i c a t e d  upon t h e i r  pa r t i cu l a r  cha rac t e r i s t i c s.

3. D e f i n i t i o n s

a. Area Suppor t  — As app lied to DS ma in tenance , i t  is support

provided b y a ma in t enance  uni t to elements  in or passing t h r o u g h a

spec i f ied  geogranb ic  area.

b .  ~1ean Time to Repa i r  (MTTR) — The t o t a l  correct ive ma in tenance

time d iv ided  by the to ta l  number of co r rec t ive  maintenance actions

d u r i n g  - i given period of time .

-— ‘- - S. .. ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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c. Operational Ready — As app lied t .~ equi pment — available and in

condi t ion  f o r  se rving the func t ions  for vhich designed (12, 1—4).

d. Ope rltional readiness/unit readiness — the  capabi l i ty  of a

weapon systen to perform t~ ie  miss ions or f unc t ions fo r  wh ich  i t is

1’rgdnized or designated (12, 1—4) .

e. Opera tional ready essential item — An item of equipment , wh ich

mus t be p resent , on s i t e , in an ope rab le condit ion in order for a

“pac ing  i tem” missile sys tem to per fo rm Its combat mission and the absence

or f a i lu re  of which would jeopardize or seriously degrade the primary

weapo n sys tem ’s capac ity to p e r f o r m tha t mission . It is an item which

cannot be replaced , by—passed , or otherwise declared non—essential as a

result of the responsible commander being able to accomp lish the mission

utilizing some other resources (e.g., opera tional readiness f loa t , direc t

exchange , subs t i t u t i on  of s imilar  equi pment , cross leveli n g of supp lies ,

increased readiness of othe r equi pment or units , or increased manpower) .

Identification of operational readiness essential i tems should initially

be made in conjun ction with the combat developer development of the

suppor t concep t phase.

f .  Organic Support — As applied to DS Maintenance , it is maintenance

suppor t which is provided by the using unit to itself.

g. Pacing items — major equipme nt sys tems which pace Army readiness ,

as a wholo , and which require close and continuous monitor ing f rom uni t

to Depa r tmen t  of the Army level (24 , B— l) .

4. Assumptions

a. Pe rsonnel assi gned to DS maintenance are equally and adequately

trained regardless of the organizational structure to which assigned.

4
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b. The time for a given repairman to correct a fault is dependent

c-n sk i l l , t r a i n i n g  and e q u i pment and is independent  of t h e  DS organization-

al s t r u c t u r e .

c. Prev ious  a n a ly s i s  in ma in t enance  s u p p o r t  p l anning cons ider ing

r e p a i r  or d i scard  and level of repa i r  t r a d e o f f s , the comp lexi ty of the

missi le  sy s t em , th e  operational environment of the mission p r o f i l e , and

the c r i t i c a l i ty  of the miss i l e  svs~~er~ has e s tab l i shed  that a DS maintenance

o rgan i za t i on  is requi red for  s u p p o r t  of the  miss i le .

5
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SECTION II

CU RRENT STRUCTURES/C ONCEPTS FOR DS MAINTENANCE OF MISSILE SYSTEMS

1. Doctr ine . FM 29—20 Maintenance Management in Theaters  of Opera t ion

and FM 9—59 ~ issile Support  Uni t  Operat ions  out l ine  the o rgan iza t ion  fo r

and opera t ion  of missi le maintenance elements  w i t h i n  a thea ter  of opera-

tions . These manuals d is t inguish between the support  concept f o r  high

cos t , low—densi ty  missile systems and medium cos t , high density miss i le

sys tems .

a. Direct suppor t  of hi gh cos t , low—density missile systems e.g.,

HAWK , Nike Her :u les , Pershing and Sergeant , is provided by missi le

direct support  elements organic  to the air defens e or a r t i l l e ry  ba t t a l ion .

These elements provide d i rec t  maintenance suppor t  for  the missi le

peculiar items ; that  is , no suppor t  is provided fo r  COMSEC , vehicles ,

warhead adaption ki ts , or warhead sections , e t c .

b .  Direct  support  of medium cost , hi gh—dens i ty  miss i le  systems e . g . ,

Shil lelagh , TOW , Dragon , Redeye , Chaparral , and Lance is provided on an

area supp ort  basis by missile suppor t  detachments/ companies . These

detach ments/companies may be assigned or at tached to an ammunition

battalion , amm unition company , maintenance battalion , or to a guided

missile general suppor t  company . The de tachments  also have the cap abi l i ty  —

to provide general support.

2. AR 750—1 , “Army Materiel Maintenance Concepts and Policies”.

a. Al?. 750—1 provides that , al though combat service support  uni ts  wi l l

ordinar i ly  be organized to provide func t iona l i zed  service , main tenance

suppor t of high prior ity weapons systems such as aircraft and missiles

6
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will  normally be sys tem—pe culiar or commodi ty—or ien ted .  F u r t h e r , “wheneve r

practicable and cost effective , sys tem—peculiar and commodity—oriented

maintenance suppor t  uni ts  wil l  have t h e  capabilit’; of p e r f o r m i n g  both

direct support and general support maintenance operations ” (14 , 4—2d).

b. AR 750—1 also authorizes the assignment of an organic capab i l i t y

for support maintenance to operational units because of the design

characterist ics or limited d i s t rf tu t ion  (low dens i ty)  or operational

requirements (high operat ional  ava i lab i l i ty )  of it enc~ of equ ipment  (para

1—1 1). “ In deve loping concepts for  the maintenance suppor t  of spec i f ic

commodities or weapons stems , consideration will be given to tailoring

this functionalized support structure to the particular commodity or

system. This will assure the most effective and efficient use of

maintenance resources in sustaining the required degree of operational

availability of the item.” “(14, 2—4b) The development and application

F of concepts which tailor the basic maintenance support  stn.c.t’ re to

specific commodities or weapons systems mus t re cognize the . . .“ (14, 2—4c)

They are :

(1) Complexi ty of the system or equipment .

(2) Mobility requirements and maximum permissible downtime for

maintenance .

(3) Critical skill requirements.

(4) Operational environment and mission responsibilities of the field

commanders .

(5) C r i t i ca l i t y  of the sys tem or equi pment to the accomp lishment of
5;

these mission responsibilities .

c. AR 750—1 , Appendix B , Maintenance Concep ts for Electronics

7
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Equi p m e n t  ( includes  miss i le )  out l ines  the fo l lowing responsibi l i t ies:

(1) Organizational maintenance wi l l  include prevent ive maintenance ,

external  adjus tments , opera t iona l  checks and cal ibrat ion of equi pment and

external cab le assemblies .  Analysis of a ma l func t ion  wi l l  be to the

defective module. Repair is limited to replacement of modules which are

eas ily removed/installed.

(2) Direct support maintenance concentrates on the repair of end

i tems for return to the user and the limited repair of modules for the

direct exchange program. Repairs authorized are the replacement/repair

of modules and repairs to end items which can be accomplished efficiently

and e f f ec t i ve ly  wi th  eas y to use and in terpre t  tools and test  measuring

diagnostic equipment (TMDE) . Repair of equi pment is l imited to the using

of l imited conventional piece—parts  and by the application of authorized

repair k i ts . It provides quick reaction maintenance suppor t  to organiza-

tional maintenance through maximum use of direct exchange and/or  opera-

tional readiness float items and provides forward maintenance support

and technical assistance through use of mobile maintenance contact teams

on a periodic or as—required basis , to mak e ins t rumenta l  perform ance tes ts ,

ali gnment , repair , replacement , or on—the—j ob t r a in ing .

(3) General support maintenance concentrates on the repair of

unserviceable modules in support of the direct exchange service provided

to designated lower categories of maintenance , suppor t of the theater/Army

maintenance program , operational readiness float activities and repairs

items for return to the theater/Army supply system. It replaces defective

modules beyond the capability of skills , tools , test , measurement , and

diagnostic/fault isolation equipment of lower levels and evacuates Un—

8
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serviceables to designated repair facilities . Repair of modules including

wired/printed circuit boards/cards, constructed of conventional piece—

parts and/or selected solid state integrated circuits is accomplished at

the CS level.

9
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SECTION III

OPERATIONAL AVAILABILITY

1. Before various structure for the missile maintenance systems can be

examined , the factors that contribute to or degrade operational avail-

ability must be clearly identified and examined in detail. Ava i lab ili ty

may be looked upon in two perspectives: That ava i lab i l i ty  which is the

goal of equipment designers , and that which is achieved by a deployed

system or item of equipment. Army TM 38—710, Integrated Logistics Support ,

Implementation Guides for  DOD Systems and Equipments (20 , VII— l4)

recognizes three availability relationships:

a. Inherent availability (Ai) is the probability that a system or

equipment , when used under stated conditions in an ideal support environ—

inent , (e.g. available tools, spares, manpower , etc.), shall operate

sa t i s fac to r i ly at a given point  in time . Inherent avai labi l i ty  excludes

scheduled (preventive) maintenance actions logistics supply tim e , and

administrative down time .

b. Achieved availability (Aa) is defined as that probability that ,

when used under stated conditions in an ideal support environment, a

system or equipment operate satisfactorily at a given point in time.

This concept includes preventive maintenance actions but excludes

logistics supply tine and administrative downtime.

c. Operational availability (Ao), is defined as the probability that ,

wh~n used under stated conditions in an actual support environment, a

system will operate satisfactorily at any time. Ao is characteristic of

a fielded system and includes delay time considerations within the down

10 
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t ime of a system.

~~~. These three types of availability have different uses. The first two

A~ and Aa, are primarily the tools used in development and initial

production testing and reflect the extent to which the contractor has

achieved maintainability by his design of a system . (13, 2—2) Operational

ivailability on the other hand is the characteristic of the deployed

system . Because inherent  availability and achieved availability both

presuppose an “ideal support environment” and exclude delay t ime , their

app licability for an examination of the Impact of the direct support

organization on the fielded system is inappropriate. Operational avail-

ability on the other hand is the availability achieved by a fielded

system under actual support environments and is used for operational

testing , lif e  cycle costing, and force development (13, 2—2). Opera tional

availability (Ao) will be used as a basis for examination of missile

maintenance support DS structures.

3. a. Operational availability definitions

(1) In TM 38—710, operational availability, is expressed as the rela-

tionship between mean time between maintenance (MTBM) and mean down time

(MDT) . In TM 38—710 this is stated as:

Ao = MTBM + ready time (20 , VII—l7)
(MTBM + ready time) + MDT

MTBM is the mean time between required maintenance actions. These include

both the mean time between failure (i.e., unscheduled maintenance actions)

and mean time between preventive actions (i.e., scheduled maintenance

actions).

(2) In the RAN Handbook for the Combat Developer , operational

availability is defined as:

1’ 
11 
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Ao OT + ST
OT + ST + TPM + TCM + ALDT (22, 1—3)

where OT = Operate Time

ST = Standb y Time

TPM = Total Preventive Maintenance Tim e

TCM = Total Corrective Maintenance Time

ALDT = Total Administrative and Logistic

Delay Time

(3) In AR 702—3, Army Materiel Reliability, Availability, and

Maintainability (RAN), operational availability is defined as:

4 Ao = Uptim e
Uptime + down time

or = operating time + non operatiflg time
operating tine + non operating time + down time

b. While the three definitions of operational availability vary,

in descr ip tion of time in which the sys tem is in use, or available for

use , all three are consisten t in the description of down time. The

description and definition of those times other than down time is not

germane to this paper, as those times are not influenced by the DS

maintenance organization. However , the early definition of operating and

nonoperating times through agreement with the combat developer on operating

cycle, mission prof i les, failure definition, etc. is important , in order

to preclude differing interpretations of test results. Times other than

down time are influenced by design reliability, manufacturing quality,

operational employment concepts , and operator errors. A maintenance

induced failure, e.g. an incorrect action by a repairman , could influence

the time between periods of downtime; however , these induced failures

can be attributed to the training base and the quality of supervision,

12 
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which are independent of the DS maintenance organizational structure.

c. This discussion is focused on direct support maintenance organiza-

tion , but it should be noted that the ava i l ab i l i t y  relat ionship determines

the potential trade offs between design reliability and maintainability

cr i te r ia  and the logistic s t ruc tu re  dur ing the val idat ion/demonstra t ion

and full scale engineering development phases of the missile sys tems

life cycle.

d. Mean down time can be considered to include all time during which

the item is not in condition to per form i t s  intended func t ion  (11, 9) .

It is in the area of mean down time that the operational availability of

a system may be influenced by the maintenance concept , or doctrine , and

the organization for  accomp lishing maintenance . In order to analyze Ao

it is necessary to examine, in grea ter dep th , fac tors contributing to

down time. Both Mi l—Std—72lB , Def in i t i ons  of Ef fec t iveness  Terms for

Rel iab i l i ty ,  Mainta inabi l i ty, Human Factors , and Safety and the RAN

Handbook for  the Combat Developer por t ray  time trees which are consistent.

The tree from Mil—Std—721B is presented in Figure 1. (10, 14)

e. Modif ica t ion  Time is the time in which the  system is not opera-

t ional due to changes be ing app lied to the system to improve its charac-

ter istics or to add new ones, such as through the Product Improvement

Program. M o d i f i c a t i o n  t ime is not  included in computa t ion  for operational

availability.

f. Maintenance Time

(1) Preven tive Maintenance Time is dependent on usage of the equipment

itself and not affected by the DS maintenance organization.

(2) Corrective Maintenance time elements are considered to be hardware

13
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dependent and constant factors because the time required to perform each

one should not vary wi th  a change in the organization for maintenance nor

the maintenance system. MTTR in the availability formulae are a measure

of the mean corrective maintenance time for a system.

(a) Preparation time is the time the mechanic or inspector requires

to ob tain the manuals and s et up any equipment neces sary to begin his

procedures for locating or isolating the equi pment f a u l t .

(b) Fault location time includes the time required for testing and

analyzing an i tem to isolate a mal func t ion  or faul t . As with preparation

time , this should not va ry with the  organization fo r  maintenance but will

vary wi th  the skill of the repairman trouble shooting the equi pment , or

with the test and diagnostic equipment available for his use.

(c) Item obtainment time is the active time required to ob tain needed

supply items or repair parts from the uni t ’s in ternal  supp ly source . This

element should not be conf used with the time required to obtain supply

items from external sources. I t  is determined b y internal  organization

and techniques and is not dependent on the suppo rting logistics structure .

(d) Fault correction time is perhaps the most familiar element of

down time . As an element of down time it includes that time during which

the mechanic or repairman is actively engaged in a repair function to

correct the malfunction . It may consist of correcting the malfunction

with the faulty item in place , removing and replacing the item wi th  a

like serviceable item , or removing the item for corrective action and

reinstalling the same item. The time to perform a repair or replacement

function should not vary wi th  the maintenance organizat ion as i t  is

inherently dependen t on the physical maintainability charac teristics of

15
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the it e m .  W i t h o u t  a design change the time to perform a repair function

on any particul - - item of equipment will not vary Llith a change in

re:’air location .

(e) Adjustment—tin e is the time to make any adjustments and accomplish

the calibration necessary to p lace the item in i t s  final onerational

condi t ion .

(f) Final test time is the final action taken to insure that the

re?aired item functions satisfactorily.

(g) All of these corrective maintenance time elements are directly

related to the physical characteristics and maintenance requirements of

the equipment. They will not vary because of the type organization for

DS maintenance.

(3) In discussing the elements of maintenance time it mus t be eon—

tinually stresse4 that they are hardware dependent and do not vary between

organizations (i.e., are not influenced by the organization for maintenance).

In other words , a given mechanic , supp lied with the proper tools and

equipment , should be able to perfor m a given maintenance function whe ther

Dreventive or corrective in the same time regardless of the organization

for maintenance . The implied assumption is that the mechanics are

equall y trained and that prop er tools and equipment ar e equally available

to him.

g. Delay Time . The second major element of down time is delay time

during which no corrective or preventive action is being accomplished on

the item because of either supply or administrative reasons . Upon exam—

ination of delay time there appears to be var iables that ma caus e a

fluctuation in operational availabili t~’ due to the organizational structure .

16
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Elei:~’uts of delay time inc lude  those  delays , or periods of inoperab i l i t y,

due to administration of maintenance and supply , unavailability of tools ,

test eq uipment and repair parts , and other such delays not directly

attributab le to active corrective or preventive maintenance actions .

(1) Supply delay time is that portion of delay down time during

which a needed item is being obtained from other than the stockroom

vitliin the maintenance organization. In general , the responsiveness of

the supp ly system is dependent on the quantity of repair parts available ,

the number of sites in which the repair parts are stocked , and the

visability , control and accessability of repair parts by inventory

management procedures . In total , these could be combined “ nto a term

called supply dispersion. In this analysis the impact of the organization-

al concep t on supp ly dispe rsion will be analyzed. An organization which

requires or has the characteristic of low supply dispersion would require

fewer quantities of repair parts , stocked in fewer locations and with

less complex inventory management procedures required. Distance between

suppor ting and suppor ted units could be considered a fac tor in s upply

delay however it will be treated later as an administrative delay factor.

(2) Delay time att~cibutab1e to administrative factors include many

elements that may or may not vary between organizations . To determine

the caus e f or the var iance in dow n time brough t abou t b y administrative

factors it is necessary to identify each one and determine what influences

these factors . There are many actions and functions that take place

wi thin any maintenance activity which are either maintenance related , or

necessary for other reasons , none of which are directly productive in

the maintenance effort. 

~~~~~~~~~~~~~~~~



(a) Included th non—maintenance related activities might be alert

duties , unit inspections , unit roster type duties , and uni t  training (non—

maintenan ce subjects). There is no question that th is type of activity

is present in all types of units and that they do produce down time as

they do reduce the time that a mechanic or repairman can be actually

maintenance productive . The question then , is to what degree do these

nonproductive factors influence down time ? What determines what percentage

of the time available is spent on these non—maintenance related tasks?

Because these factors are not hardware dependent , and are performed in

all maintenance activities (may varY from unit to unit) they must be

dependent upon some intan gible aspect rather than the organization . It

is the unit ’s mission , the urgency of the maintenance requirement , the

commander ’s influence and personality, and maintenance priorities that

cause these factors to vary . The consideration at this point i to

recognize that these factors do exist , they are not dependent upon the

physical characteristics of the materiel supported or support unit

organization , and that they do vary from unit to unit. (23, 1—8)

(b) Of si gnificance concerning operational availability are those

nonproductive but maintenance related administrative factors that contribute

to down time . Directly related to the time a repairman is available for

“hands—on ” maintenance are various tasks and functions that detract from

this availab le time . These include , but are not necessarily limited to:

Maintenance training designed to cross—train or better train a repairman ;

maintenance meetings , either formal or informal; maintenance on tools and

test equipment; time spent in the operation of tool cribs; time spent in

storage , issuing , handling, loading, unloading, processing , and deprocess—

18 
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ing equipment; the time spent operating vehicles and equi pmen t ass igned

to the maintenance organization i n c l u d i n g  oner ,-t t or main t ’ I a n c t - , and

trave l time to , frey , or between maintenance jobs. All of these admi n-

istrative functions occur at all maintenance activities and reduce

productive time available to perform maintenance . Other administrative

delays fall into the categories of preventing active maintenance operation .

They involve the time delay or lags due to the capacity of maintenance

units . One of these type of delays is a~- a iti n g shop space . This occurs

when pers ennel and facilities are overloaded and a piece of equipment

mus t wai t for shop space . Another delay in active maintenance operations

occurs when time is lost due to awaiting special equipment or tools .

In some cases severe weather may also cause an interruption or delay in

maintenance activities. Again these nonproductive but maintenance types

of delay are not influenced by organizational structure but with the

exception of weather are controlled b~- priorities and command influence .

(c) The eleme -~t of the distance between equipment (operating unit)

and its maintenance support impacts on delays. The further am item is

located away from its support the greater will be the down time attribut-

able to awaiting maintenance assistance , evacuation time , or the time

required to return a repaired item to the owning unit. Also , greater

time will be required for replenishment of repair parts from the mainten-

ance unit ’s technical supp ly to the using unit. For maintenance support

to be responsive it cannot be located so far from the supported unit as

to create unwarranted delays . The optimum distance has not been determined

and perhaps cannot be due to the variables involved. Certainly the

intensiveness of the combat situation , enemy capabilities , etc . will

19
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d i c t a t e  the appropr i a t e  d i s tance .  Thus a balance mus t be drawn to allow

quick maintenance response but provide some degree of security to main-

tenance service. Proximity to support will be analyzed with respect to

the organizationa 1 influence on Ao.

(d) A final influence on the extent of administrative delay time is

the amount of resources allotted for th-~ maintenance operation in question .

An increase in the personnel and materiel resources to accomp lish a

particular maintenance support function without an increase in the

H maintenance requirement — will reduce the down time attributable to

administrative delay simply because delays and lag times will be reduced.

The increase of resources is , of course, a means to imp rove operational

availability through a reduction in administrative delay time . However ,

there are several important factors that must be considered before this

action is taken . An increase in resources applied results in a direct

in crease in operating and support (O&S) costs . Further , op era tional

availability will not necessarily increaa e in direct proportion to the

increase in resources . Initially an increase in resources will increas e

Ao. However, as res ources are increased the perc entage of Ao increas e

will lessen until a saturation point is reached where Ao will not increase

regardless of what resources are applied. The effect of increasing

resourc es is the same as s taff ing and equipp ing units with test equipment

to accommodate the maintenance requirement at the peaks when normal

structuring is done to accommodate average work loads . Staffing and

equ ipp ing for peak periods is inefficient . Regardless of the concept

employed or the support structure utilized Ao can be increased with an

increase in resources . The resources required for implementation of

20 
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var i r ’.’s DS s t r u c t u r e s  w i l l  be considered in terms of re la t ive  economy

of personnel and test equipment. For a desired level of operational

availability the relative economy will be greater if it requires fewer

skilled personnel and less test equipment.

4. Delay Time Impact.

a . U pon examination of the f ac to r s  or elements of down tim e fi ~

d e t e r m i n i n g  operat ional  ava i lab i l i ty  it  becomes apparent  t ha t  b y elimin-

ating those factors that are dependen t upon the physical characteristics

of the equipment in ques tion, it is delay time that offers the most

promising area for  investigat ion and analysis of the influence of

o rgan iza t iona l  s t r u c t u r e s.  Operat ional  availabili ty is expressed as

Ao = MTBM + ready tine • MDT includes active repair time, admin—
MTBM -~- read y t ime + MDT

istrat ive  wai t  t ine , and down time due to log ist ics supp ly inadequacies.

(20 , V I I — l 7 )

b. The expression of Ao in this manner allows the manager to deter’ ine

what impact each of the elements has on Ao and to measure the results when

the fac tors  are varied . Figure 2 portrays the operatIng p ro f i l e  of a

subsystem of missile sys tem . Figure 3 por t rays  the impact on operational

availabili ty when MTTR (Case 2 ) ,  MTBF (Case 3), and Mean Delay Time

(Case 3) are improved by a factor of two. The more s ign i f i can t  improve—

inent in Ao when a reduction in Mean Delay Time from 1 hour to 1/2 hour

as opposed the lesser improvement in Ao when MTBF is increased from 50

to 100 hours should be noted . This port~.ays the importance to the PMO

of the factors which influence mean delay time in the satisfaction of

user requirement for  operat ional  ava i l ab i l i t y.

5. The preceding discussion has demonstrated that once an item or system

21
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is fielded the hardware characteristics will determine its maintainability.

The structure or organization for DS maintenance has little or not in—

f luence  on these maintenance requi rements .  In o ther  words , the mean

time between failures , mean time to repair , and schedu led maintenance

per iods remain fixed and will not s ignificantly vary be tween DS maintenance

struc tures, provided the same ma intenance sk ills and the required tools

and equipment are present . It is in the area of delay time attributable

to administration and supp ly that variances are found in the field , which

can cause increases or decreases in operational availability. Specif ic

factors impacting on delay time are distance , supply dispersion, and

responsiveness.
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SECTION IV

ALTERNATIVE STRUCTURES FOR DS MAINTENANCE OF MISSILE SYSTEMS

1, The alternative DS structures identified below vary in the degree of

maintenance responsibi l i ty  assigned to either the ma intenance support

organization or the missile firing battalion (user). Alternatives range

from the provisioning of the total direct maintenar .ce support by an area

maintenance support structure to assigning a full direct support main-

tenance capability organic to the user.

1
• Description of identified direct support structures.

a. Total Area Support , Alternative 1. Provide total direct maintenance

support from the area maintenance support structure. Under this concept all

direct support maintenance requirements of the missile units will be

provided , on an area bas is, by the normal DS maintenance structure.

Missile maintenance would be provided by the neares t , designa ted on an

area basis , missile direct support maintenance element (detachment or

company), on a maintenance request or contact team basis as there would

be no element habitually dedica ted to an individual unit. Maintenance

support for non—missile items would be provided similarly f r om d irec t

support maintenance battalions. This is the support concept presently

employed for medium cost , high density missile systems e.g., Shillelagh ,

TOW , Dragon, Redeye , Chaparral, and Lance.

• b. Missile Dedicated Area Support , Alternitive 2. This alternative

depends upon the area maintenance support structure for the maintenance

of both missile and non—missile items except that DS missile ma intenanc e

will be provided on a dedicated basis. DS maintenance teams or detach—

25
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ments, although assigned to the area maintenance support structure ,

will be colocated with the missile firing battalion . Their maintenance

efforts will be dedicated to their user and will be limited to missile

peculiar items. Maintenance for all non—missile peculiar items will be

furnished from other DS units in the area maintenance support structure .

c. Readiness Dedicated Area Support , Alternative 3. Another

alternative which depends heavily upon the area maintenance suppor t

structure resembles alternative 2 above, excep t th e ex tent of ded icated

maintenance is expanded. In this case, the maintenance furnished by

the dedicated main tenance  element will include DS level maintenance for

the missile uni t ’s equipments which are cons idere d “operational read y

essential”. Thus , if a non—missile peculiar item of support equipment is

determined to be essential to the attainment of the required missile

availabili ty rates it will receive direc t s upport maintenance from the

dedicated maintenance element.

d. Missile Organic Support , Alternative 4. The alternatives described

above assigns maintenance responsibility to the area maintenance structure .

Howeve r, this alternative provides an organic missile peculiar DS main-

tenance capability to the missile unit. Maintenance for all non—missile

peculiar items will continue to be provided by the area maintenance

structure . This alternative is the concept currently employed for the

Mike Hercules , HAWK , PERSHING , and SERGEANT missile systems which have

a missile peculiar  maintenance capabi l i ty  organic  to the missile

ba t t a l ions .

e. Readiness Organic Support , Alternative 5. This alternative is

similar to ’d) above , except that it  provides a slightly greater maintenance

26 
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capability organic  to the missile unit. This alternative would provide

the missile battalion with an organic capability to perform direct support

maintenance on all of its equi pment determined to be essential in sustain—

ing a high missile operational availab ility . This would include all

missile peculiar items plus those items satisfying the operational

readiness essen t ia l i ty  c r i t e r i a .  Maintenance for all other items would

be provided by the area maintenance structure .

f. Total Organic Support , Alternative 6. The sixth alternative rests

direct ly opposite from alternative 1. In this alternative a full direct

support maintenance capability — for all its equipment — would be

assigned to the missile firing battalion. This missile battalion would

be entirely independent of the area maintenance suppor t sys tem as far as

direct support maintenance is concerned. The only maintenance received

by this missile battalion from the area maintenance structure would be

at the general support level.

3. The above alterna tives cons ider only the battalion as the bas ic

missile emp loyment organization. Additional alternatives could be

developed which would consider other levels of the tac tical organization

to be the basic missile organization. For example , an alternative could

be to assign a fu l l  organic  DS maintenance cap abi l i ty  to the missi le

f i r i n g  battalions next higher headquarters (e.g., air defens e brigade /

group). This would be somewhat between al ternat ive  1 and 6 from the

perspective of the missile f i r i n g  ba t t a l i on  commander , and similar

advantages and disadvantages would accure .
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SECTION V

DISCUSSION OF ALTERN AT IVE ADVANTA GES AND DISADVANTAGES

1. DESCRIPTION : Total Area Support , Alternative 1

a. ADVANTAGES :

(1) This alternative essentially describ es a centralized maintenance

sys tem. Cen t ra l i za t ion  allows fo r  the consolidation of skills , personnel ,

and maintenance equi pment at key locations for area support. This

consolidation results in an economic savings through a reduction of

personnel and equipment and the efficient utilization of both.

(2) This concept standardizes missile support with the support of

other commodities unde r the functionalized maintenance system .

(3) Re ten t ion  of the maintenance personnel in the maintenance

st r u ct w ~e should insure a hi gher u t i l i za t ion  of their  skills in main-

tenance mission or iented  tasks .

(4) Under this concept the tactical commander is not directly

burdened by the day—to—day responsibility of support maintenance

operat ions .

(5) The repair parts mission is of sufficient magnitude to allow the

maintenance unit co mmander some degree of flexibili ty in shifting re-

sources to meet changing nrioritles or respond to sudden changes in

main tenance  r e q u i r e m e n t s .

(6) Reduction in the total amount of supplies can be achieved b y

reduction in the number of stockage lists .

(7) This alternative is relative ly easy to develop i’~r the PMO as

28
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the number of combat development elements with which coordination must

be accomp lished is small. However , other commodity areas must be coor-

dinated with for support.

b . DI SADVAN TAGflS:

(1) The missile unit would have to compete with other units for

maintenanc e support priorities . While this may not be particularly

im7ortant concerning the maintenance of non—missile items it could prove

s i g n i f i c a n t  in the a t t a inment  of high opera tional availability of the

missile items. With centralization of missile maintenance , there may

be insufficient maintenance resources to perform missile maintenance,

on a h i g h  p r i o r i t y  basis , for all supported missile units.

(a) The maintenance unit commander is not fully aware of tac tical

pr io r i t i e s  f rom one f 4 ring unit to another and canno t provide suppor t

flexibility to fulfill all the requirements dictated by changing mission

priorities. He cannot insure that missile logistical support is provided

pr iority consideration that is commensurate with the tactical priorities

establ ished by tactical commanders. The time and coordination required

to shift priorities may reduce response times.

(b) The maintenance unit commander , at this level, is not full y

aware of resource requirements on a day—to—day basis as dictated by

t a c t i ca l  developments.  This may cause a resource d is t r ibut ion  lag .

(2)  Maintenance provided on a request basis from the area support

structure reduces reaction time. This slower response time increases

the down time attributed to administration and supply delay times. This

concep t does no t provide the immediately responsive maintenance support

required to support high priority missile system s, which require high

29
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availability rates.

(3) Under this concept the distance between supporting and supported

unit will necessarily increase maintenance delay times.

(4) Reaction times may increase due to the lack of urgency normally

associated when supporting and supported units functioning under separate

command channels. In this case , the maintenance unit does not become

“personally involved” with the combat unit. Further , th e units operate

on different communication nets which will cause a delay in rc’~ponse time .

2. DESCRIPTION : Missile Dedicated Area Support , Alternative 2

a. ADVANTAGES :

(1) Many of the advantages cited for Alternative 1, also app ly u’

Alternative 2:

(a) The maintenance unit commander retains control of his maintenance

resources.

(b) As the maintenance unit commander controls all of the logistical

resources , he has full control of their proper management and distribution .

(c) Pe rsonnel skills are more likely to be utilized in maintenance

mission oriented tasks.

(d) This concept does not require the tactical commander to be directly

involved in day—to—day  main tenance  suppor t  opera t ions .

(2) Adminis t ra t ive  and supply delay time will be reduced for  miss i le

peculiar items . The employment of dedicated maintenance teams in the

area of the supported missile unit will enhance respons e tim s and improve

operational  availabil i ty.

(3) The PMO has few combat developers with which to coordinate.

b. DISADVANTAGES:

(1) Authorized stockage list (ASL) and missile stockage list (MSSL)

30
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w ill necessari 1’: he sp lit out , th i s increasing cont rol problems and

increasing total : ‘Iaiiti ties to be stocked.

(2) Due to workload fluctuations of units supported , full utiliza-

tion of the maintenance p e r s on n e l  in the dedicated elements ~.‘i1l not be

a cc ~ mp 1 is he d.

(3) Due to  decentra lization of t h e missile peculiar maintenance

oneration , the m a i n t e n a n c e  u n i t  c ~:~r u in d t .’r will find it more difficult

to shift resources to rn~~et  cha nging requirements.

3. DESCRIPTION : R e a d i n e s s  D e d i c a t e d  Area Suppor t , A l t e r n a t i v e  3

a. AD VAN rA~ ES :

(1) This c o n c ep t  retains the advantages associated with Alternative 2

conce rning the nrovision of missile peculiar maintenance on a dedicated

basis.

(2 )  The ex tension  of ded ica t ed  s u p p o r t  f o r  i tems cons ide red

o 1 e r at ion a l  ready e s sen t i a l  adds the following advantages :

(a) The inclusion of operational readiness essential items in the

dedicated supp o r t  wi l l  increas e mi~ si1e operational availability . This

essentially asstgns high pr iority , thru dedication , to missile peculiar

and onerational essential item maintenance .

(b) Maintenance respons e time for items determined to be operational

readiness essential will he improved.

b. D I SA DVAN TA (; E S

(1) This concept  r e t a i n s  ma~’v of the disadvantages associated with

Alternative 2.

7

(a) Support costs will increase. This is caused by the d u p l i c a t i o n

of personne l skills and maintenance equipment necessarily require d to

31

— ~ 5-. ‘ “ “S. -‘ - 
~~~

“ 
~~

‘-5 
-5 -5’ 

- —.. —

~~~~~~~
-—————

~
‘
, 

~~~~

—-5,



,“~ , ‘ ~~~~~~~~~~~~~~~~~~~~~ . “ “~~~~~~~ ‘ ‘~~~“ ‘.5- ’ ~~I~~~,~~~~—,r’-—- . -—

suoport missile units on a dedicated basis .

(b) Maintenance management b~ cories increasingly difficult as

additional maintenance operations are decentralized. The inclusion of

operat i onal readiness essential items to dedicated support will increase

the maintenance unit commander ’s coordination and communication problems

with the dedicated elements. His command influence is diminished be-

cause of the distance to his subordinate elements .

(c) Support unit ASL ’s and MSSL will be further fragmented , thus

increasing control problems . Also Class IX cross leveling, operational

readiness float transactions , and direct exchange operations will become

more comp lex.

(2) Through decentralization of the maintenance personnel in the

ded icated elements and the varying maintenance requirements of the

supported units , it is likely that full utilization of maintenance skills

will not be attained.

(3) The PMO mus t determine in conjunction with combat developers

what the operational readiness essential items of the sys tem are and

develop suppor t  s t r u c t u r e  for equipment from other commodity areas .

4. DESCRIPTION : Missile Organic Support , Alternative 4

a. ADVANTAGES :

(1) An organic capability provides the missile battalion commander

with an immediately responsive missile maintenance support element .

Mission reaction t ime should not be degraded by the lack of missile

maintenance skills or equipment.

(2) Direct support missile maintenance personnel  are an active part

of the missile unit and as a result are vitally interestcd in and
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f a m i l i a r  w i t h  t h a t  u n i t ’ s miss ion , en u i pment  and p r o b l e m s  a s soc i a t ed

the  rewi i t .

(3) Priorities will be inherentl y hi gh , within the missile battalion ,

b r  ma in t enance  of m i s s i l e  peculiar items . The missile unit commander

is continuously aware of the tactical priorities within his battalion

and can establish and adjus t his missile peculiar maintenance priorities

iccordin g ly. Also , he is in a position to exert his command influence

for enforcement of these priorities within his battalion .

(4) The missile battalion commander , controlling both the tactical

and missile peculiar s un n o r t  assets , can influence their utilization.

He can shift resources and intensivel y direct resources towards areas ot

critical concern with minimum delay .

(5) The support would be located within the battalion structure and

could t h er e f o r e  be centrally located so as to provide support with a

minimum of delay . The battalion commander can directly influence the

loca t ion  of his maintenance element in order to achieve maximum response.

He can establish and enforce reaction time requirements which are

commensurate with his tactical situation .

(6) Communications for toctical at~d support elements are through

the same b a t t a l i o n  radio and te lep hone n e t s  wh ich should reduce admin-

istrative delay times .

(7) This concept is the least difficult for the  PN O as coordination

w i t h  o the r  commodity areas is not  required  and the  fewest  combat  develop—
-
‘ meat a c t i v i t i e s  are involved.

b .  DISADVANTAGES :

(1) Assignment of an organic capability fo r  miss i le p e c u l i a r  suppor t
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maintenance at the missile battalion level does not satisfy priorities

on the broad scale. Although this concep t establishes inherently hi gh

priorities for missile peculiar maintenance with in the battalion , it will

n ot  insure conformity with priorities established at higher levels.

(2) ~raintenance personnel may not be fully utilized in maintenance

mission tasks .

(3) Due to the duplication of tools and maintenance skills required

to  provide organic missile peculiar maintenance support in missile units

support  costs will be increased.

(4) The addition of organic missile peculiar maintenance to the

missile unit requires the missile unit commander to be directly involved

in, and respons ible for , day—to—day support maintenance operations in.

addition to his other critical mission responsibilities .

(5) Due to the limited amount of resour ces that wo uld be assigned

for missile peculiar maintenance at this level , the commander wo ol2 have

very l i t t le  f lex ib i l i ty  in equi pment u t i l i za t ion  or f lexibi l i ty  in

sa t i s fying changes in maintenance requirements . During peak workloads

down time due to administration and supply delays will tend to increase.

(6) The number of items placed in the direct exchange program ,

operat ional  readiness f l o a t  levels , and the missile suppor t  list would

be significantly larger from a theater standpoint . Also , cross leveling

of supplies would have a small base , at ba ttalion level , from which to

work .

5. DESCRIPTION : Readiness Organic Suni-ort , Alturn’it ive 5

a. ADVANTAGES: The advantages determined for alternative 4, ‘:hi ich

assigned an organic missile peculiar capability t o  the ni~~~i l e  unit also

apply to this alternative . In effect these advantages nc enhanced with
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the extension of the organic capability to include items considered to

be essential  for  missile opera t iona l  read iness.

b. DISADVANTAGES:

(1) As witI-~ the advantages , the disadvantages  of a l te rnat ive  4 als

apply to this alternative .

(2) These disadvantages are compounded with the inclusion of

opera t ional  readiness essential  maintenance in the organic elements. Cost

will increase , logist ical  management and control  becomes more comp lex for

the miss i le  un i t  commander and the problems associated w i t h  pr ior i t ies,

Class IX supp ly ,  d irect exchange, and operational readiness float , are

increased .

(3) The PMO must de termine in conjunct ion wi th  combat developers what

the opera t ional  readiness essentidl items of the system are and develop

support s t r u c t u r e  for  each missile f i r ing  bat ta l ion  to include support

for  equi pment from other commodity areas.

6. DESCRIPTION: Total Organic Support , Alternative 6

a. ADVANTAGES:

(1) This a l t e rna t ive  provides maximum organic subpor t  under the

oontrol of the miss i l e  ba t t a l ion  commander , making it the fas tes t  avail—

1” able direct support response.

(2) Direct support maintenance personnel become an active part of tb-a

missile unit and become vitally interested in and familiar with the unit ’s

mission , equipment and problems associated the rewi th .

(3) The missi le unit  commander will  have direct command inf luence

over both his tac t ical  and logistical suppor t  elements.  He will be able

to insure that his internal support priorities are commensurate with his

E 
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mission requi rements  — — both tactical and logistical p riorities could be

viewed , and decision made by th e person responsible for mission accomplish-

ment .

(4) The commander will not have to rely on other manage rs , outside

his direct command , to provide him with maintenance resources. Utilization

of the resources available to him would , t h e r e f o r e , be f l e x i b l e  and could

be provided e x p e d i t i o u s l y  to the areas where they  are requ i red .

(5) The artillery commander would have the same advantages for con-

ventional support items as were cited in alternatives 3 and ~ for missile

peculiar and opera t ional  readiness essent ia l  i tems .

6. DISADVA”T &GES :

(1) Suy ort  costs are increased wi th  this  a l t e rna t ive . D e cen t r a l i 7~~—

tion of the missile pecul iar  and Operat ional  readiness essential item

maintenance  to the missile ba t t a lion  leve l wil l  resul t  in dupl ica t ion  of

skills and equipment in each battalion . Further , the assignment of an

organic  conventional  support cap ab ility w ill duplicate the skill s and

equipment found in the area maintenance support system.

(2) The missile battalion commander establishes prioritie’; of very

limited scope when compared to the theater mission . This tends to estab —

lish many p r i o r i t y  systems w ± t h i n  t h e  thea te r  for  both missile and

conventional items . In addi t ion , this  concept would create numerous

individual suppor t  s t r uc tu r e s  resul t ing  in i n e f f i c i e n t  d i s t r i bu t ion  of

resources . The theater  supply system would have d i f f i c u l t y  in e f f e c t i v e ly

satisfying the requirements of these multiple struc tures .

(3) The PMU mus t develop in conjunction with the combat developers

a support structure for all commodity areas .
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(4) The size of a support unit containing all support will restrict

proximity to the firing elements.

37
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SECTION VI

CONCLUSIONS

- 
1. Chart 4 translates the advantages and disadvantages of each alter-

native in to  a comparison of the a l t e rna t ives .

a. The f ac to r s  selected fo r  comparison of a l te rnat ives  wh ich impact

on operational availability are:

(1) Supply dispersion — to include considerat ion of total  q u a n t i t y

of repair par ts  required and the  number  of sites required for  repair pa r t s

stockage . For this analysis a f ixed q u an t i ty  of repair parts  is assumed

and the impact on the availabil i ty of par ts  when demanded is determined.

(2) Responsiveness — the ability of the tactica) commander to in-

f luence maintenance p r io r i t i e s  and thus inf luence  the  reduction of admin-

is t ra t ive  delays due to nonmaintenance activities and maintenance re-

lated administrative factors .

(3) Dis t ance — the normal distance between the DS maintenance uni t

and the missile f i r i ng  uni t .

b .  In add i t ion  to comparing these operational avai labi l i ty  f a c t o r s

for  each a l ternat ive, the relative economy , e.g. quantities required of

t e s t  equipment  and skilled personnel , and the management d i f f i c u l t y  for

the PMO of each alternative is predicted.

c. The values assigned to each f ac to r  range from one (1) to f ive (5) .

In each case one (1) represents the best condition such as the greatest

relative economy . In the same manne r , five (5) represents the wors t

condition , such as the greates t d i s tance  between suppor t ing  and suppor t ~A

elements or the leas t respons ive a l t e rna t ive.
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CORP ART ~- P~ OF ALTERNATIVES

TOTAL ~ 1 S S i L E  READINESS MISSILE READINESS TOTAL
kREA DEDICATED DEDICATED ORGANIC ORGANIC ORGANIC
SUPPORT AREA AREA SUPPORT SUPPORT SUPPORT
ALT 1 SUPPORT SUPPORT ALT 4 ALT 5 ALT 6

ALT 2 ALT 3

Supnly Dispersion 1 2 2 3 4 5

Responsiveness 5 4 3 3 1 2

Listance 5 1 1 1 1 2

Relative Economy 1 2 3 2 4 5

PMO Management 3 2 4 1 4 5
D i f f i c u l t y

Relat ive values range f r o m  1 th rough 5 , where  1 is
the best  condit ion and 5 is the w o r s t .

Figure 4
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2. In Ut i liz ing Chart ~~, ~ne mus t b e cj n t  ‘u s  and rea l ize  tha t  the

n u m b e r -  ~i-.~,Igned are ‘rPinal . The are r e l a t i ve  values which should not

s t a n d  alone b u t  sh ou l l be utiliz ed in r e l a t i o n  to the values assi gned to

- t h e r  a l t e r n a t i ve s  in t he  f a c t o r  areas . For examp le: One (1) value is

assigned to  Alt .‘rn O ive 5 in t h e  irea  i responsiveness , wh ile the value

five (5) is ossiw n t d to t r ~ . s s ame area f o r  Alternative 1. Thus , in

c o n o a n i n g  these alternot ives in  the  area of responsiveness , Al terna t ive  5

would nre~~,nt a sl g n i : i c a n t l  re i t e r  bene f i c i a l  impact on operat ional

availability th in Alternative 1. Similarly when analyzing each alter—

native the values assigned to  all factors should be considered collec—

t ivel \ ’  as a low value assi gned to one factor may be offset by a high

value in a n o t h e r .  No a t temp t should be made to sum the values assigned

to alternatives to determine which results in the lowest (or best) total

value .

4. Considering the relative values for the three primary fac tors

i n f l uencing delay time alternative 4 is considered the most preferred.

In this particular analysis an optimization of missile operational

availability was not sought. The consideration of the necessity for

some balance be tween operational availability and economy , contributes to

a selection of Alternative 3 or 4 as the most preferred . However , shou ld

condit ions prevai l  whe reb y e i t h e r  econon~’, h i gh operat ional  a v a i l a b i l i ty ,

or PMO management difficu lty become absolute overriding requirements ,

this char t can be utilized to select preferred alternatives to meet the

particular situation .
I

~~i
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SECTION VII

RECOM1~~NDATIONS

I. During the course of t h i s  a n a ly s i s  i t  became evi dent that  there  is no

one single sup-~o r t  conc ,’~ t b e s t  f o r  all miss i le  systems . Improved

re l i a b i l i ty  and n -~i n t a l n a b l l i t v  ot  new s y s t e m s  wil l  con t inue  to impact

upon support concen ts and the importance of operational availability ;

r e l a t i ve  econom~ and PM management  r equ i remen t s  wi l l  cont inue to vary

b e t w e e n  svs tens . I” ~r these reasons , it  is concluded that  a sing le

support concept should not be adopted but that each system should be

analyzed on a case b y case basis  to  determine the appropr ia te  suppor t

structure cinsistent w i t h  cu r ren t  pol icy and doc t r ine .

2. Alth ough this analysis was conducted for missile systems , the

methodology could be utilized for other items commodities . The discussion

concerning the impact that delay time has on operational availability

is appropr ia te  for all commodities and can be u t i l i z e d  fo r  deve lopment  of

other suppor t conc ep ts . The requirement  for  h igh opera t iona l  a v a i l a b i l i t y

rates for missile systems requires  increas ed emphasis on f a c t o r  influenc-

ing mean downtime ; there fore , conclus ions reached in th i s  analysis  should

not he applied universal ly  to other i tems of equi pment . However , by

vary ing the r e l a t ive  wei gh t  of the fac tors  considered the general

methodology can be extended to these other con-tniodities for selection

of DS m a i n t e n a n c e  s t r u c t u r e s .
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