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‘Block #19, cont'd. . s

AirLand Battle doctrine and reconciles them with the historical '
examples. The next section addresses the implications of modern
bqttiefield mainﬁénanée - command, control and communications,
fixing forward and force structure - that the Army must come to
grips with if it wants to achieve success in battle. The section
* . also inéludes the conclusions, which consist of the imperatives
' ' of tactical level maintenance. These impératives are: fix forward; X
provision of repair parts supply in a responsive manner; provision
of recovery and evacuation support in a timely manner; development
of effective communications, command and control; 100 % mobility ;
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and the ability to operate in an NBC environment and at night.

R

e e

I

|

{ /
’ .

. 0 v o

P e .. ; ~ % ARy
u;i ! O.ln‘ -'. 0, L A o Wi e “'P '*' “’.‘.", s “'P"\'. \"" \""’"\ )




School of Advanced Military Studies
Mornograph Approval

Name of Student: Major Christopher &.

Rockwell

Title of Monograph:

The Imperatives of Tactical

Maintenance

Approved by:

f:\?c,!('\- '

i
.

Q\ ’,f’f\

\, \\. N

Lieutenant Colonel Harold R. Winton,

Monograph Director

qs&;ﬁc,,w/

Colonel Richard Hart Sinnreich,
Director, Schocl of Advanced Mrl

s [ (ot

PhiliE?U. Brookes, Ph.D.
Director,

Accepted this

U

Graduate Degree Programs

OvED FOR PUBLIC RELEASE:
RIBUTION UNLIMITED,

S A R

TR

SV, S 10 I i Lt O VY Ty,

AR Madad o,




ABSTRACT

THE IMPERATIVES OF TACTICAL LEVEL MAINTENASNCE by Masor Cnristopher &,
Kockwell, USA, 40 pages.

This study determines what the imperatives of tactical leyel
tank-aytomotive maintenance should be. An examination ¢ huo hiztorical
examples, a brief examination of the tenets of ~irLand Battle doctr ne anc
current and emerging maintenance doctrine, and a determination of the
tactical level maintenance requirements of the modern battle zare precented
in the monograph. The svnthesis of these aspectz reuveals what the
imperatives should be.

The two historical exampies utilized are the Yom Kippur War in 1572 ang the
great Soviet offensives on their westen front in 1744-45, In both cases.
maintenance at the tactical level exhtbited cimilar traits decspite the
disparity in scope and duration of the operations. An analvsis of the
maintenance requirements of the current and future battlefields is
presented, revealing an intensity, lethality and electronizatian never
before experienced - although approcximated inm 1973, Thece reaquirements zre
compared to current and emerqging doctrine, which stands up well, \n
implications section addrecsses 1ssyes which the —rmy myst address 1§ @ =
to secure a responsive maintenance svstem, mainlyv +orce structure, commard,
control and communications, and electronization.

The conclusions reached are the imperatives of tactical leuel
tanK-automotive maintenance, These are: Fix forward; Provide rezponcive
repair parts supplv support; Conduct responsive recouerw anc evacuat:an
operations; Establish and maintain effesctive command, ccntrol x
communications capabilitv vertically and laterall.: Zecure a .7 z
capability for forward maintenance operations; and [evelop the capab
to operate in an NBC environment and at night.
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SECTION 1. INTRODUCTION

" 1 don’t Know what the hell this logistics
is . . . but ! want some of it."

Adm Ernest J. King, CNO, 1942

14 anvone ever needed logistical support - especrally maintenance
support - 1t was Admiral King. He got plentvy of it and, with a fzuw notable
exceptions such as the Arizona, most ships damaged at Pearl Harbor were
repaired and returned to service.

Over the last fortvr-five vears, the questicn whether war
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science has increasingly been answered, ‘toth’. The screntific aspects have
been manifested in the equipment produced az a recult of the technological
revolution begun in Worltd War Il and continuing toda.. Aduancing techno’ 2g-
has been translated into more varied, numeércous and soph:zticated weapons
systems and general purpose equipment found in modern military unitsz,

These weapons and svstems cgenerallvy have been designed and /or acauirsd

[h]

-
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e
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to support militar., and 1n the case of this paper, @rm.. %3
operational doctrine., The word “generally’ is used as some newls acqurrec
syvstems have unforeseen impact. An example of th's is the Mz Bradle.
Fighting Mehicle with its reducticn in the =s12e of the 'nfantr. zguad ¢
carries from eleven to seven, coupled with i1ts cubstant:ail~s 1ncreased
firepower for the reduced squad.

As these systems have been evolving, so have the:r needs tor a
responsive maintenance svstem., This requirement 13 the reazon for th:
paper, and leads to the research question which must continuall . be asked

as doctrine and technology advance: What cshould be th: moeratives ¢ tank

N 3
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automotive maintenance doctrine at the tactical lewvel! mn crder far that

doctrine to support the tenets of AirLand Battle (ALB) doctrine®

To anéwer that question, this paper i1s divided intc five sections., The
introduction describes the importance of maintenance on the modern
battlefield and defines the tenets of ALEB. Section 11 dewelor:z imperatives
of tactical level maintenance using historical examples., while Section [l
examines what has changed on the battlefield since then and describes
current and emerging tactical level maintenance doctrine. In Section IV.
the paper develops the maintenance imperatives cf &LB and determines if
they and the historical imperatives cocincide. The final zection answers the
research question, raises several issues for examination by Arms tactrcal

and logistical doctrine developers, and suggests several acticns that t

e

Army should take. An appendix comprising definitions and explanat:ons of
Key maintenance concepts and terms to which the reader mar wish to refer
for assistance in understanding the paper is also provided.

Maintenance 1< crucial to battlefield succezs as we 'ntegrats mcore
sophisticated equipment 1nto cur 1nventorrs. Dr. Azriel Lorber o< the Ceanter
For Strategic Studies at Tel Aviv Universitv belieues that all modern
armies are undergoing a revolutionary process which ie changing the nature
o+ the battlefield. He calls this process “electronizat:ion , 3 descriptive

term based on electranics and electro-optics. It alsz:s ncludez zuch thange

as disturbance-proof communications ss3tems, night visian Jdevicesz, pass e

"
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~
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and active, range finding and target acquisition laser
munitions, the Position Locator Reference Svstem and pr nted circuirt boards
"PCBs).(1)> 5Star Wars tecnnology, scrence fiction fifteen <ears ago, 'z

beginning to be achieved toda-.

a3

R ] R P P Y )
AN Ty . l' A

N PR NV A RG2S B A I 2 N L L L B AL ST O
+. ¥ W9 . . B R . r P R N A » - n o . B N B R B

i A . ry T

‘..

ey . E



N X A

N

b

o

j 2 T M RS A S U
“.'I . .‘ N ., o '- N

Al though sophisticated systems provide us with enhanced combat
capabilities, thev also have associated costs - maintenance being cne.
“The more sophisticated the army, apparently the more wulnerable it is to
paralvsis and the strains of Clausewitzian “friction’, wherein things that
can go wrong will.," (2> This ic especiallv true in the case of
maintenance; complex equipment necessitates complexity zcomewhere i1n the
maintenance system,

The Soviets recognize the importance of logisticz/maintenance both as i
source of strength to support operations, as will be discuzzed in Section

11, and as a valuable target against which to focus cffencive operat ans,

T

Like Napaleon’s predilection for_manoeuvresz sur les derrjeres, the Sovie-:z

desire to strike targets inm OUr rear areac 13 emphazized regpexcediy on
their operational and tactical principles. 3> Jchn Englisn feels that the
Soviets will vse their electronic warfare capability to disrupt NATO forces
€4) , and an abilitv to generate electromagnetic pulse (EMP) adde to the

capabilitvy to disrupt electronics svetems not only ' Commumicat:aons

i
+
R
A
i

devices but also in electronic components of non-hardens3 weapons <-
and repair parts., (5

Senior US military officials are well aware of the growing importance o+
maintenance. Deputv Secretary of Defense William Taft believes that ths
superior qualitv of our militarv personnel, weapons and equipment muszt
otfset Soviet numerical superioritv, He recognizes, however, trat our
supertorities are insufficient unless there is a responcive maintenance
svstem, and states that "The most capable and qualita*ivelv cuperior
equipment 15 virtuallv worthless if it sits forever in the repair zhop...

if the men and women assigned to cperate it are not qualified...cr 14 we

' N v,




run out of repair parts just a few dars of even hours into a conflict.” ¢

Cre

i Assistant Secretary of the Army (1L&FM) Joel Bonner ztates tnat "Without

o

. modern, ﬁigh-technology logistics structure, we will +ail." 7y Finally,
the Army Chief of Staff states that we must be able to fix forward, that
commanders at all levels must be involved in maintenance, zand that

' integration of wartime maintenance training tnto peacetime tactical

& training 1s critical. (8

What these senior leaders are saving 15 that in order to win on the
modern battlefield, we must be prepared beforehand through commanc
involvement tn maintenance from operator through operational levels,

v realistic, integrated tactical and maintenance training. anc orowisicn o

rapid, responsive forward maintenance cperatione,

The role of maintenance 1n battle 15 easvy to define, vet like anv ctner

2 concept is more difficult to execute. My belief is that maintenance

;3 consists of two complementarv actions - one preventive and the other

corrective., The preventiuve aspect conciste of action: tabsn by operatirs

crews, and the chain of command to keep equipment in zuch 2 condition tnz:
1t can fulfill its intended mission. In combat, these ac‘tions 4111 he

conducted whenever time permits., A critical dimenston oF this azpect i3 the

aaa LA

active involvement by commanders at all levels to ensure thece act. ansz

occur. Perhaps more important 15 the peacetime inculc:sian 5. the chain =5

\ command tnto its supervisors and operators ot the neceszit. o persorm

-

preventive maintenance (PM) to ensure the reliable perfarmanzs of therr
equipment in battle. Lives and mission accomplishment depend on 1t,
’ The corrective aspect 1s infinitely more complex. It 1nvolves the

identification of maintenance faults, the recovery and. or evacuat:an of
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equipment, if necessarv, *c a repair site, determinat:on of repair
requirements, to include necessary repair parts, tocls and dragnosztic
equipment, the scheduling and conduct of repatre, and the return of

equipment to the user or the supplv system. Whereas operators and crews zre

Ty

generallv associated with at most a few preces of equipment, mainten-

ance orqganizations at all levels are responcible for hundred:z or thoysands

ot 1tems/systems. This results in the reguirement for 3 management vzt
for the maintenance process and Yeadership for maintenance urn s,

As there are equipments and maintenarce personnel at all levels of
command, all commanders are involved in the maintenance pracess. 1% s
their people and equipment that accomplish the miszionz *he. azzigr, thu:

] thev have a vezted 1nterect 1n the conduct of grecent oe xnd Zr-actioe

maintenance,

A further congideration 1n the role of corrective ma:rn‘tenance '3 The
fact that replacement items of equipment are )limited., Certain pieces ¢+

equipment are more important to the conduct of the Zattle *han Stoer

"
f

equigment vulnerabiiittres vary., Important, vulneratle

[ ¢
1
)
-
m
2
"
Wl
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h

combat and tactical wehicles are the onesz that are

T
—~
-
T
)
s
"W
*
(1
+
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replace. Thev are expensive and in demand b- all un:its :n combat - Zdemanc
exceeding suppls., #s the US industrial baze 1¢ incapxtie, withaut an

extended lead time, of prcducing these s/ 3tems at 3 ra‘*e that evcsed:

losses as projected bv FM 101-10-1 for a mid to migh ntenz:t. 3mfioot ors

primary battlefield source of suppl~v becomes the mainternance svztem. © 5 :
The role of maintenance, therefore, 13 to aszist in =g pravizion 2f +tne

phvsical means of conducting the battle. ‘




While the conduct of maintenance is a s«stem, a svztem :n and of i1tse’~
has little meaning unless it operates within some tvpe of framewcork. The
framework our maintenance svstem operates in is ALB doctrine. ALB 13 the
name the Army has given to its operational and tactical dectraine, Thaz
doctrine is based on a number of battletield ‘mperativez yhich are
characterized by four tenets, (10

Initiative, the first tenet, exprecses the requiresmant *2 maks toe enem.

respond to our actions. At all ltewels, 1ndividuals and leaders take t-

T

necessary actions within the intent of the higher commander to zet the

terms of the action. Initirative impliez an aggres

W

lye pursutrt of cffenszive

action, with risk taking accepted 1n crder tc taks

o
i
a
e
o
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a
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+

opportunities, (11

Agility, the second tenet, requirez us to be able *t2

toang o

s
[
LY
w

faster than the enemvy - a prerequisite for seiztng and retaining the

initrative., Individuals and units must be agile - quick thinking, qu:ck
acting and quick mowing, alwars with a purocse, ard 35 s *2 Tyt Thro_Ir st
fraoction ot battle, (12

Depth comcerns our abilits to ac*t through t:me anz zp

w
m
LY
<
D d
T
<
o
u
+
i
©
i

resources are avatlable to us., This concept embcdies *-% yze o+ zpace *:

conduct operaticonz - forward, rearward and werticall.: and tn

i
[
e
o
1
+
.

i
[

to plan, grving subordinates time to plan as we'', an2 *2 & &2U%e arn:
moni tor execution, Momentum and elasti gty are cruc i al and ars

obtained/retained through the efficrent use ot all ava:lab]

By
k]
D
1]
)
[y
-
]
<)
(L)

Commanderc see and use the entire battlefield, protecting their zzers

T

using their forces - committed and reserve - wizel., arnd = ploiting

opportunities baldlv, 130



The final temet is swnchronization. This concept goes bevond the
coordination of activities, although this is a part of the concept. It
pertains-to the effects that all available resources are able to produce,
focused precisely at a specific place and time. On the battlefield, it 1
maximizing combat power potential. The concept alzo implies the abilitey ta
respond rapidly by executing well rehearsed actions and cperating
yndependentliv., Finallv, it involves economy of force, application of all
resources available, anticipation, kKnowledge of friendlv and enemv
requirements and capabilities, and masterv of time-space relation-

; ships. (14>

SECTION 2. HISTORICAL EXAMPLES AND IMFERATIVES

The period 1944 to 1?45 on the German eastern front was one which zauw
the halt of German eastward expansion, the marshalling of Scviet militar.
strength, and the Soviet transition from defensive to offensive aperat cns.
Operations such as Bagration in the summer of 1744 anc the "fiztuia-loer
Operation in the winter of 1944-1945 culminated in the capture cf EBerlin in
the spring of 1745,

The Soviets had lost huge quantities of combat and tactical wehicles 1n

the early vears of the war because of inadequate doctrine and the lzck: of

- s

n

an effective repair svstem. Lack of mobilitv, inadequa*s st*tccks ¢ r

19

oaar

m

parts and major assemblies, and an inadequate maintenance structure ledg to
such typical events as the 2d Tank Army losing 226 of 448 tanks on a 200
‘ Kilometer <km) road march, and the existence of onlv 20 operat:onal tanks

in the four tank corps of the Southwestern Front in February of 1943, 11
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By Januarv, 1744, 1t 15 eztimated that the Soviets had S:00 tanks to 5400
tor the Germans opposing them. (2) This ratic of approximately one to one
was to cﬁange greatly in favor of the Soviets as the end of the war
approached. Soviet tank losses i1n the last eighteen months of the war
continued to be great - up to S0 of a unit’s strength in the first three
davs of a battle - because of combat damage and maintenance fsilure., .3
During the tast great offensives, however, vehicle repair ratez o.
maintenance units rose from 12,000 per month i1n 1944 to 17,000 per mon*th in
1245, <4)

The Soviets achieved such tremendous repair ratec through the
restructuring of their maintenance svstem. Tank and mechantzed units were
allocated repai'r and salvage capability to ensure battleworthiness
throughout the course of their operations. i(5) Units were charged witn ;
carrying out routine repatrs and not allowing combat vehicles to +ail more

than 10 km behind the formation. Corps repair facilities were not locatex

more than 20 Km from the front lines and arms repatr yni*z no further taze
than 30 Km. <6 The army also organized army repasr-reccuer, groups -rFE3°
which supported subordinate echelons with recovery and repair assictance,
as well as an armored equipment dump which provided Clazsz "I +n thiz cazs

combat vehicles) to combat units. <79 The Scviets alzo emphacs i 2ed

n
-
[
e
A
=

preventive and orqanizational maintenance whenever the tact:zal
permttted. ©3)

A significant improvement 1n capabitlity was provided with the formaticn
in later 1943 and 1n 1944 of three mobile tank-assembt!. reps:r plants J

(PTARZ) and the formation shortly thereafter of mobile *ank repair clant

J
-

(PTRZ)». These organizations consisted of a large number o+ various shacos
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with machine tools and other equipment, test stations, laboratcries and

power plants, and were placed on motor vehicle chassic and trailers. (%

This capébility permitted repair and overhaul of tank engines and

transmissions in the PTARZ and complete tank overhaul in the PTRZ in the

field, normally 100-150 ¥m behind combat units but often onlv 20 km to

their rear. These units could tear down quickly ©1&8-20 hourc) and set urn

i quicklv <24-28 hours). During the war, PTARZ #7 repaired 2,000 tank
engines, over 7,000 tank transmissions and about 10,000 major accemblies

$ for other combat and tactical vehicles. ©10)

The reasons the Soviets were so successful are numercus. Of primarv

importance was their abilitr to push maintenance capabilitv forward. Within
30 kKm of the front l:nes, which todar would be in a US brigade or giviz:on

' rear area, vou could find from general support to depot level maintenance
capabiltity., This permitted rapid turn-around and sustainmeﬁt of combat
operations. Hand in hand with this was the concept of maintenance unit
mobility, which permitted responsive maintenance during cffensive

sion ot

W

operations. The Soviets alsoc emphasized battlefield recaoverv., FPosse
the battlefield enabled them not oniv to recover battle-damaged equipment
and evacuate it to repair facilities, but also to denv the enemv the same
opportunitv., The seizing and holding of the initiative grextly eznhanced
maintenance operations., Finally, the Soviets recogntzed the nes«d to conduct
maintenance whenever the txctical situation permitted.

All of these lessons are applicable todar. Mobile maintenance fosters
agitity, and the performance of maintenance at all levels enhances decth
and contributes to initiative. The Soviets recognized that their success

hinged on rapid recoverv and repair of incperative equipment,
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Leaping forward twenty-eight vears, the Yom Kippur War in 1773 presented
us with the most recent view of a mid-intensity conflict.
Israei was attacked in the Simai by the Egvptians and on the Golan
Heights by the Syrians on October éth. Achieving strategic surprise 1n the
west, the Egrptians quickly crossed the Suez Canal at numercue locatiorz
and pushed tens of thousands of infantrymen across, Bv the end cof the
second dav, they had pushed six toc ten milez tnland., <11+ On the Golan, : ‘
"eight hundred Svrian tanks and 25,000 mechanized infantrv advanced acroszs
terrain in parade ground fashion."” ¥12) The actual numberz of combat
vehicles involved varies from source to source, but overall it appearz that
the lcsraelis had about 2,100 tanks (Mé0s, Centuriconz, M48s, MS1 Sherman:z
and between 300-400 TS4<5/35s captured during the 1547 war and rezuil®t: 13
while the Arabs had between 3,500 and 5,000 tanks, mainly TS94s and TSSsz, E
{14) Thousands of APCs, self-propelled artillery pireces and cargo truck:
were also involved, as were modern anti-tank and anti-aircraft svetems.
The war was extremelvy intense. On the Sinai front. b+ svening of *he
7th, only 70 of 290 lcraeli tanks initially deploved were operable., -+ 15
On the Golan, by the end of the war - which lasted three weeks -~ the 74~
Armored Brigade was left with only 7 operable tanks cut of 30 au*norizs?,
(14> The Arabs lost over 2,500 tanks and thousands of armored uveh:clez znd
guns. The Icsraelis lost over half of their tank strength, <et the vast
maJority were returned to action. <17
It was the maintenance svstem, plus American resuppl~, that kept tne
Israelis in the 4ight., On the Sinai front alone, Z,700 tanks were repaired o
and returned to the battle during the first ten davs. ¢18) This means Iy

that, on average, each tank was repaired approximately three times. How .23
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this done? Before the smoKe of battle had cleared, maintenance teams were
repairing what thev could on site. If it was bevond their capability to
repair, }t was classified and evacuated. Like-vehicle evacuation was uced
wherever possible to tow disabled vehicles to the nearest rocad, where &
transporter would haul them to a forward repair facilitv, This facility was
located far encugh forward that we would consider it part of the
battlefield. At theze forward facilities, approximatels twg trirds of 311
damaged or worn out items were repaired and returned toc action, (19) The
Israelis worked 22- hour davs.

Cannibalization was used extens}ve‘y, ecpecially as the war wore on,
Repair teams in the division area frequently cwapped "the compcnents of twe
or more tanks - gun from one, turret from ancther, chassis from & third -
often within a stone’s throw of combat." (20) Gun tubes were switched cut

on the firing line - even swapping 173mm tubes for 2Z03Zmm tubes - in thr

N
™

hours.,

Anticipating engine lcsses because of zevere zand, Juzt and heat, th

o

Israelis stockpiled engines and track forward., Prior to the conflict, tnse,
also computed repair parts supply requirements for each twvpe of *actical
unit, These items were selected from stocks and puched +orward mmedra=2’.
to the rear of that formation. Contact teams would pick up the parte neeled
here for immediate repairs. Major secondarv items such 3z #ngines and
transmissions also went forward, but tn limyted numbers, most ~emain. g
50-40 miles behind the front lines., (21>

The reasons for the lcraeli success were both phvercal and moral. On tre

physical side, they were well trained and organized. Thev had preplannec

Class IX frepair parts), prestocked critical items, and pucshed them forward

11
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in battle. Their battlefield recoverv and repair svzstem was extremels
responsive; thev were on site quicklv, repairing as far forward as
possible; A1l maintenance assets and echelone of repair were located within
100 km of the front lines, although 67 of the repairs were done forward.
Cannibalrzation was used effectively, On the moral zide, the maintenznce
personnel were highlv motivated, hard working and ingenious,

General (Ret.) Henrv Milev, former commander of w&rme Materiel Commana.
attributes their success to "Careful preplanning, supert discipline, ltong
practice and training, and, perhaps most of all, a level of motivation
almost unbelievable to the average american.” (22)

As with the case of the Scoviets in WWIT, these lezzanz ars

T
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o
T
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applicable to the US Army tcdav. Although we mas no* te ablz 2

w
kY
-
R

A
W
1
N
"t

high a level of motivation - unless we are fighting for the continued
survival of our countrv - combat and the desire to win have alwavs been
strong motivators of the American soldier, and, I belicve, alwars will be,
The Israelis demonstrated the importance cf preplanning, orastock o and
pushing forward Class IX and major aszemblies. The. alzo +1.2d as far
forward as possible. Finally, their training enabled them %o work
efftectively for long hours. This modern, intenze confl 1zt crouvided us ity
a great opportunity to observe the criticalit, of an effective ma:ntenanc:
svetem. In a three week period, lsrazel last more tank:z than *the US pros.ces
In a vear.<23) With loss rates this high, our mainterance z-stem muzt oo
prepared to respond quicklv, as it will be the main source of suppl..

A comparison of the two historical examples reveal: 3 number of
imperatives, In both cases, the approach to maintermancs turns out to e

basically the same.

PRI



Until the latter stages of the war, the Soviets’ primar~ scurce of
supply of equipment was the return of repaired items thrcugh the
maintenahce system. The Israelis, who had no combat wehicle production
capability and were greatlv ocutnumbered, also depended on their repair

capabilitvy, with their tanks, for example, bzing recaired a number of

times. The first imperative, therefore, is that the maintenance z-stem must

- T

be prepared toc serve as the primary source of LClasz ‘11 resuppl-, Thiz

e g

requires a tremendous preplanning effort both in organizaticn and for
provision of Class IX,

The second historical imperative is that of the nececcitv to conduct
battlefield recoverv and evacuation quickly and effizientiv, The poszezsor

of the battiefield has the advantage in this arez, thnerefcrs when (t3 titlz

- -

15 in doubt, speed in operations i¢ crucial, Both hiztorical cases

demonstrate the requirement for using everv means availakble , especiall«
like-vehicle recoverv. This imperative ties in directl with the first

imperative as 1n many casec the item muzt be taken tc 2 mainterancs 3 °s

- v s,

for repair,
. Third, the abilitv to push maintenance capabilitvy forward 13 absclutel.
: critical., In Soviet sectors one could, at times, f:nd euverv leve! of
maintenance capability from unit to depot within ten to thirty Kilome*ers:
of the front Yines. The lcraelis used numerous contact “eams and rout =3’
conducted major repatrs in locations barely protected <rom enem., direc?
fire. This forward capability reduced turn arcund tims, thue increasing

available combat power. Pushing capability forward dealt with more than

ALY

Just where it was done, it also concerned the lewvel of capab:lit.., Forvardg

capability added to the abilitv to conduct rapid battle«ield damace

' 13
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assessment and repair. The Soviets, with depot capabtlity located close to
the front, obtained rapid return of severely damaged equipment tc the
battle, é capability that kept their offensives moving. The ability to push
maintenance capability forward is also a function of training. & high level
of training enables individuals to move quickly to the correct loccaticr,
and identify and correct the faults. Training fosters the growth of a tzam
effort - working together producing svrergictic effectz. The Zoviet:
achieved this, but onlv after three vears of costly trial and srror. The
Israelis had trained well, and had the experience cf & simialr war six
vears prior to use as a basis of experience. Finallv, tied to abilits to
perform forward is motivation. Both the Soviets and the lzraeliz were
tighting for the continued existence of their nationz. The :n3iviqgual
soldier was aware of this and realized that his and hiz 4amil<"s Vives wera
dependent upon his success. These facts were the ultimate motivators., The
abitity to push maintenance forward, therefore, is a product of training,
equipment, orqQanization, and motivation,

The necessitv to predetermine and prestock critical reparr parts ans
major assemblies proves to be another historical imperative, On the Sgv et
western front, a tank engine was for a long time the egu:valent of 3 *an.,
there always being tanks inoperative because of the lack of an engine., T-e
Israelis used the unit-tailored prestock concept expertl., which xzsizte]
i their ability to repair 87° of the equipment at divizion levs!l anag
below,

The final 1mperative is that cf the conduct of preventive maintenance
The Soviets conducted maintenance inspections prior to returning to battle

and conducted operator maintenance whenever the tactica! zituation

14
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permitted. The Israelic Kept their equipment in excellent wor¥ing order

prior to the conflict, with the Knowledge that once a war started thex
would noi have the time toc conduct time-consuming maintenance. Equipment
had to be ready from the start,

These historical imperatives should be Kept in mind xs we develon new

maintenance and tactical doctrine.

15
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SECTION I11. CONTEMPORARY SETTING, CURRENT AND EMERGIMG DOCTRINE

A

A significant amount of time has passed sirice thece h:storical examplecs
- forty-two vearc since the Soviets began their last ocffenzivez, and
thirteen vears since the fom Kippur lar. & determination as to what has
changed since then 1s important, as 1s an apprectation of the future
battlefield, so that we may continue to develcp an effective maintenancs
doctrine.

The number of syctems on the battlefield has increazed zignificantl.
since the end of World War II. By the end of that war the concepts o+
motorization and mechanization had been accepted and thers wers 'arcs
numbers of vehicles 1n armored formations. Bv 1973, the numbers nad
increased even more, and most infantrv tn Eurcpean-stvled formations were
mounted in some form of transport such as the armored perzonnel carrier
tHPC) of the US Armv., Todar, most infantrv 13 mechanizea, most £ 874
artillery is self-propelled and almost all activities cn the battled e’
are conducted under armor or in some tvpe of tactical weh.cle, The J-Zer:ic:
MTOE for heavy divisions authorize approximatelv 5,000 »ehicles, In
addition to large numbers of vehicles, there iz a praliferation of other
tvpes o+ equipment, especiallv i1n the areas of NBC, communications,
engineering and avistion. There 1s 3 lot more to maintz.n toda.,

The second difference is in the area of sophisticaticn, Soviet svitems
were generallv unsophisticated at the end of WW 11, and =t V1 tcdar adhers
to the philosaophy of best 1s the enemv of good enough . The Israelic
utitized some WW I] vintage equipment «n 1372 - their mozt modern tanbksz

betng the M40 and the Centurion ~ while their infantrv utilized the MI13

)
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APC. Today, infantrvmen utilize fighting vehicles like the MZ Bradlev

equipped with anti-tank and large caliber small arms weapons svstems anc

"

sophisticated night vwision, optics and communications swstems, and are
under heavier armor than before. Main battle tanks are releing more heaw:l.
upon electronics - lasers, computers and electro-optics. Communicatiaons

systems reach inta space, as with the tactical satellite "TELCSHTY and tne

Position Locating Reference Svstem (PLRS), These few examplesz demonstrate

what we find at the tactical level, Sophisticated equipment neceszitates a -
maintenance svstem that can support it, and large numbers plus a wide
variety of this tvpe of equipment make maintenance more difficult,

Finally, lethalits on the modern battlefield haz increased. Large
numbers of anti-armor svstems are found from the infantr. squad level cn uu
as exemplified by the Dragon and the M2. Increasing numbers of attack
helicopters exist to destroy enemy svstems. Rdditionallv, the introductian
of precision-quided and highlv lethal artillerv ammunt®t:on such as
copperhead and MLRS clearly forecaste a large worklcad for ma:ntenance
units in the combat zone. Also, the prospect of operating in an NBC
environment has grextlv increased as evidenced by continueg Zoviet NEC
training and equipping programs. Lethality also applies *c the increazzd
threat to the rear area. SoJiet doctrine for airborne, air aszaglt and

mechanized formations at division level and abovwe 3neci¥
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primary cbjectives, and this is where the majority of cur laogistics
operations take place.{1)

The three major changes - numbers, sophistication and 'ethality - al)

Y

have a tremendous impact on a projected maintenance worklcad. ~n
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appreciation tor the future battlefield is alsoc a necesszity in the

"
i

development of maintenance imperatives and doctrine.

A short war dictates that the capability to sustain through mainteéenance

must be precent from the start., Major asszemblieszs and repxir cart

- -
muzt o

o

prestocked, thus there must be a continuous process ot preztacking,

analvsis ot required trpes and gquantities of parts and restockong., Un.t

myst be capable of conducting operations from forward lccations +ar
extended periods of time and al) levels must be capabls of rapia battle
damage assessment and repair (BDAR). Reserve components cannot be relted on
to be present to assist 1n fleching cut the maintenance capabrlity 2t *n:
carps level.,

In an extended conflict, there will be more time zvatizxbl

o
-
gt
g
T

extensive maintenance structure. The maintenance svetem will have to ho!

11

tts own until the industrial base can produce replacement 1tems in large

quantitiez. The ability to sustain over an euwtended pariz3 rely

10
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extencive preplanning, a<¢ inittial capabilities will hae 2 zypport une
ther are augmented bv the arrival of reserve Ccomponent mi.-nienance
organtzationse and the inductria)l base starts to respond. The e tendes
scenari1o mar ncot dift+er subetantiallv from the short war sZenar:c i "¢
beginning, thus we mav s;e high attrition at the start. wo*hm 2 I-aZas!
slowdown as units are worn out and it becomes cbwious that nz Ju: i«

resclution will be obtained.

The battlefield 1tself, as I envision it based cn m» ztudies

[}

+
-
T

+T

evolution of warfare, will consist of a wide variety and ‘arge numoe-

sophisticated and lethal svstems highly dependent upcn electrong

B
1

Individuals will be equipped with more powerful weapons and sophrzticat

18
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communications Jdevices, The aerial dimension will be vt li12ed more hezui
) for both combat and cupport missions, and robotics will be used at a1}

b levels. Remotelr ptlcoted wehicles will be utilized in the air and on the

ground to assist 1n qgathering 'ntelligence and 1n direz*ting fire, “aomba”

vehicles will be =zmaller and lighter vet have increazed firepowmer ang

protection. In almost ever+ case, electronics and computersz w:l’ &

T
(W]
+

particular importance. These changes require a maintenanc
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oriented toward electronics. We will retvy increzsingl. voon teszt,
measurement and dragnostic equipment <TMDE), printed circurt bhoarde 'FlEs:
and plug-tn replacement components for dragnosts and reparr,

Current maintenance 3Joctrine can be found zcatt

©

r

O

2 ameong & number Ce
documents, principall. TRADOC Pamphlets S25-27-1 (US Arms Qoeratiaonal
Concept for Forward Support Maintenance, S25-27-2 (U5 &arme Jperationa.
Concept for Recoverv and Evacuation) and 525-27-3(US Armr Operaticnal
Concept for Three Level Marnternance), Deccriptrons of trhe persormante o+
mainterance operations are found in numercus tactical and iog z*tica’

manuals such as FM 100-5 <Operations) and FM 71-2J "Cocrg-rat ng Drast

(The Tank and Mechanized Infantry Battalion Tagk Faorce:. The haow tz o~
conducting martntenance operation: in units 13 descr bed an more Ieta:
such logistics manuals as FM 100-10 «Final Draft. Camzat fer ce Zopooos
and FM 43-2 <Caombat Serwice Support Operations - Deoczoor 0 3o zurres

maintenance doctrine is outlined in the following paragraph:z.

The maintenance allocatian chart (MAC) - a document *nx* -u*line

ot

n

maintenance operat:ions are the responsibility of spec:+« c l2ue’

BY

mairntenance - 1¢ the primary means units usze to determ.re the aporoproat

level at which a +ault should be repaired. 1.5
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Unit maintenance, the first level of maintenance. 1¢ perfaormed bv

operator cor crew, the companv./battalion maintenance zect

oh 0Or

maintenance teams deploved from the forward support battalion s

s

company., The maintenance teams are spectally trarned

conduct BD&R. Repairs are made on site or im the un:*

tactical situation permits, If repairs are bevond the

unit, tt requests support from the forward

maintenance support team (MST) from the mainternance company decidez |

equipment 15 repairable on site or is to be recovered or evacuzted t:

another matntenance location, Repair partz for the

listed orn 2 mandataor.

means of a prescribed load Jlist (FLL), parts

organ

Tapab 0 t. o4 tRe

SUpport marntenance Compan~.

+

Nt are mantatned

.

liet (MPL) plus celected demand csupported items. These partz are Lzeg
pertorm preventive maintenance checks and cervices PMT5', zchedu'ed
services and designated mission essential maintenance ant .

The second level of maintenance i3 intsrmedrats ma ~%ena~Ié arI Iz
of two orientations - forward and rear. Intermedia*e +Irwar I TaomtetArIs
(JFM) s performed 1n support of users, and its fcocuz 1z on mobrle =y
as far forward ac peossible, repair bv replacement and mainmtenz ce o4 =
operational readinesz float «ORF)>. Divisicnal IF* ynits proode supp:
brigades and battalions, to include repair of selectsd m:ym uzage
components for direct exchange +DX), Non~divrsional IF un ts Zonauce

support, although thev mar be decignated to provide back-up matntanan

divisional

units via mobile augmentation teams. Tasks at tri3 'erel notuae
BDA, diagnosis, fault isolation, repair by replacement, and repair of
selected high usage i1tems in support of the DFX s.stem. This level alszo
establictes and operates maintenance collection points 'MEPY to which units
N RS

malntanancse
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recover their unserviceable equipment for quick repair and return to them.
14 repai?s cannot be completed there, the equipment is evacuated toc i
location where it can be repaired. This evacuation is coordinated amcng
maintenance and supplv and transportation units b the supporting mater:e!
management center (MMC)., Most IFM units provide Class [ direct zupport,
Brigade/regiment IFM units maintain a combat authorized stockage list AIL:
which supports the combat umits’ PLLs. The division’s main support
battalion maintains an ASL which supports the combat ASLs of the forward
maintenance companies and the parts needed by them to conduct their routine
maintenance operations. Non-divisional IFM units provide Class Ix zupport
on an area basis.

Intermediate Rear Maintenance.kIRM) units support the theater supply
system through repair of assemblies, components and modules; DX items and
PCBs; maintain an ORF; and normally are located at echelons above caorpsz.
The third level of maintenance, Depot, operates in suppart o the arm
supply system, and, like IRM, iz generally beyond the zcope of this paper.

’
1
v

3

(23]

Recovery and evacuaticon operations in support of ground combat and

combat essential support systems are characterized br 5. ¢ principles » 211

m

1) Operators conduct self or like-vehicle recover+., units recouer
disabled materiel to an MCP on a main supplv route «M3R:, and sucport nrg
maintenance‘personnel clear the MSR and assist in clearing the battlefizic
of inoperable and/or abandoned vehicles as the situatian permits,

(2) Maintenance units manage recovery assets under their control, and
MMCs centrally manage evacuation requests that exceed the capabilities of

any one unit, coordinating these movements with supporting mocuement contral
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centers (MMCs), Evacuation b+ backhaul on trucks 1z ma<imized during

tactical operations.

(3> The main support battalion MSB) provides backup suoport to the
forward support battalions 7FSB).

{4) The corps maintenance units provide area suppart and | .mi*ed backouo
recoverv support to supported unite,

(3) Recoverv ascets belonging to combat units are normalls poszitraned
with the companies vet centrally managed at the battalion leuel,

(4> Corps and division assets are pooled, when required, to zupport
units 1n contact, and returned to the parent organizat:on as 00N as
possible.

The operational concept for maintenance includes *our basic precepss -3

(1> Mobile maintenance teams from all levels will supplement capabil it
from higher to lower.

(2) While attempting to keep all wehicles mobile, crosyza:
may have to be obtained through controlled substitution and
cannibatlization,

(3) Based on decisions made by battle damage aszezzcr
damaged equipment will be evacuated directl~ to the mairteranze un:t
capable ot eftecting the repair,

(43 Timelines, as adyusted br tactical commanderz tazed =n the
situation, will be used to guide evacuation decisions, Zurrent gurdel -e:
are 2 hours for repair on site, 6 hours far repair at the urit marntenans
coltection point (UMCP), 24 hours at the IFM uynit n the trigace suppcr*
area (BSA), 34 hours in the division support area (DS~ and 74 hours :n

IRM unit in the corps rear.
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An examination of current maintenance operations as evidenced by recent
Nationa].Training Center (NTC) rotations and major Armv exercizes i3 ucefu!
in determtning what the maintenance imperatives should be. My cbservation:z
in these areas fell into the four major areas of repair parts operationsz,
recoverv and evacuation operations, operaticons planning, and fixing

forward. Recurring problems were interpreted to indicate that those ar

g

al

must be addressed by the maintenance imperatives,

The first area of analvsis is that of repair parts operations. Problems
identified at the NTC include the correct identification of required parts
to the ordering activity and the failure toc push repair parts - tc include

. major assemblies - forward. (S» Exercise observaticns alsza r that =

g
hd
o

"
responsive repair parts system is required, and focus on the ability of
maintenance units to trancport the ASL. On both Reforger “85 and Reforger

. ‘86, the lack of mobility of the divisional ASL was identified as a

shortcoming that 1 imited the availability of repaic part

ANG mauar

assemblies. (&7
The second area is the field of recoverv and evacuat:on, In half of the
rotations studied, recovery operations were ineffective due to the lack af

centralized control and the inabilitvy to coordinate movement between

company locations forward and the UMCP. <7 Exercize obzervations revs:

N
"

) shortage of heavv equipment transporters (HET) in forward zupport unt

"
'y
"

well as the lack of comprehensive evacuation doctrine., «8: The first

problem is severe in that it lengthens the time incperative squipment .

out of the repair svstem - thus the battle - and forces maneuwer and

maintenance units to utilize their Yimited recovery assets to ac

t in

wm

!

ar

evacuation operations, thus keeping them awar from their intended micsions,
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Efficient conduct of recovery and evacuation operations is crucial to the
success bf battlefield maintenance,

The third area is the planning of tactical maintenance operations. In
nearly every NTC rotation, neither the battalion maintenance officer 7(8M3:
nor the battalion maintenance technician (BMT) were :nvolved in planning
unit operations, nor wWere battalion maintenance operations themzelves we!ll
planned. Maintenance citec, management of maintenance operations at those
sites, UMCP security and recovery operations were poorly managed and were
further indicators of poor planning. %) Center for Armv Lescons Learned
(CALL) observations also support the requirement for maintenance planning,
especially in the area of coordinating higher echelon maintenance tzams
operating at lower echelons and command and caontrol of units MSTz. 110
Without the ability to plan, maintenance operations will not be able tc
support the fast paced, intense modern battlefield, as our historical
imperatives dictate,

The final area i1s the ability to support forward - znother historical

g

imperative., Exercise observations reveal that there arz zome problems wi-
MSTs - inadequate numbers of radios authorized for communicaticon, command
and control, inadequate numbers of M5Ts themselves, and MSTz otherw:ze
improperlv equipped. (11)

These four areas are Kev aspects in the development of tactical
maintenance imperatives,

The final aspect of cur contemporary setting which must be examined iz
that of emerging doctrine. Emerging doctrine is being driven bv the battom

line - dollars. Dollars, in turn, drive the active force troop ceiling as

well as the procurement and operations budgets. A fixed troop ceiling under
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which more missions must be accomplished - such as the manning of the new

divisions - means that in order to provide adequate combat forces, combat
service support units must absorb manpower cuts. Maintenance units must
therefore do more with less manpower, and thic is a major determinant in
the structure of the future maintenance cvstem (127,

Several aspects of emerging doctrine are clear todar. The firzt aspsc:
1s the nature of maintenance operations in tactical units. Equipment wil)
be repaired quickly as far forward as possible through extensive use cf
on-board built in test equipment ¢BITE), the puching forward of well
trained, well equipped, tailored M5Ts and bv repair through
component/assembly/part replacement, "Equipment /component dezicn wil!l
support the follcwing maintenance priorities: first, discard at failure,
second, repair forward by replacement, and third, evacuate for repair.”
(13> The concept of minimum essential maintenance onlv (MEMG) will be us=d
tn battie -~ maintenance only to return the equioment to mizzion Cxcab =
status. After the battle, the remaining faults will be gorrected.
Additionally, much greater emphasis will be placed orn operating 'n an MEC
environment;

4 -

SR

The second aspect iec the increased use of electronics 1n svetem:
diagnose faults, and the use of computers in the mainternances managemen®
process. The extencive use of electronics will reduce the number o+ resar
parts, thus contributing to mobility, and will shorten the amount ¢4 time
rneeded to diagnose failure and effect repair., The ucse of computers within
systems and by maintenance units at all levels will facilitate repai~ parts
ordering, assist in monitoring readiness and maintenance problems, arna wil)

be the major tool in coordinating all maintenance activities., 14}
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Thirdly, forward repair will be facilitated through the provisian of
pre-assembled assemblies such as the roadwheel arm assembl and full up
power packs (FUFP) to units. Use of these items wil) reduce the time it
takes to repair vehicles inoperable because of transmizs:ionz, engine:,
transters, and other ascemblies requiring extensive time to put togetner,
150

Finally, a significant increase in maintenance training for mechanicz,
maintenance supervisors, and maintenance officers w:ll be farthcoming to

compensate for the increased number of sophisticated

"

tems and th

mn

o

anticipated fast pace of maintenance operations on the +uture bDattlesie’a,
{16) Master diagrnosticians and technical i1nspec*tarz trained 'n EDwR o i
be key personnel in the maintenance structure., {7}

Emerging maintenance doctrine appears to be extremelv well thought .out,
is comprehensive, and, i1f authorized and funded, wiil well prouvide the
approprtate direction for maintenance activities and zupTort o SoItIr Ta

maintenance imperatives,

25
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SECTION IV,

TACTICAL MAINTENANCE FEQUIREMENTS

AS previcusly stated, the Armv will

not be able o replace dama

destroyved equipment on the modern battietield through new production

war lasts less than a vear. To support ALEB, the manternance s.ztem
capable of rapid repair and return of equipment to the vczer.
There are a number of factors which rnfluence the ~rm. = abiidlite

-

provide the forward masntenance required bv ~LB and as such conztitute

requirements of a responsive svstem.

The first requirement

assessment and repa!r 15 crucial., To accomplish BDWF, technicrans

well trained and e=quipped. to 1nclude state-of-tne-zart TMDE, I~

tocus the maintenance effort, tactical commandercs mus?

to be repaired during the battie prior to

appropriate agency of anv changes during the battle., Trairning for

conduct of ¥orward maintenance must focuz on the MENMD comcernt,

d The zecond reguirement 15 the abili1ts to prov:de

support. Units must have a PLL that supports their combat ccerat,

the ASLs that support the units must be mobile, zupport tre FLL

<

direct support maintenance units regquirements, and 'nciuyge FUFF:

crrtical preassembled aszemblies and components, ~ r

5

or:

-
v

required to support combat operations as well. wmlthouge JFE s

an

concept, the intensity of the battlefireld will quickl~ el im nate

r

major factor. Finall«, controlled exchange and cannibal . zat:g

effectively and extensively as a major source 0f repatr parts, o

2]
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Third, recovery and evacuatton operations must be performed rapidlsy and

tightly controlled and coordinated at all levels. With damaged equipment
cerving as the mator source of resupplv and a Kev cource of repair parts,
battlefield recoverv and evacuation serves as the meanz of moving the
equipment to the repair site and 1§ thue a critical ztep 1n the repar
process. "Probabilitv statistics predict, and the Mirddle Eazzt = periernce
bears this out, that three operable svstems can be made from every 4iue
disabled ones. In a 1,000 tank force with a loss rate of 100 tanks per da»
without recoverr and evacuation, the force is amnthilated rn *ten davz., Wit
a svstem that can return three of five, at the end of ten davs, there are

still 400 operable zvestem

wn

03y additionally, soldiers must te tra. el
and vehicles equipped for self and like vehicle recaover.,

The fourth requirement is the ability to command, contral and
communicate. This concept also includes the ability to conduct etfectius=
ptanning in limited time. Planning determines the crgarizatian o4

maintenance asset:z 1n support of tactical operations, eztakb!

ur
o
b4
[t}

priortties, and assists In preparing for subsequent cperationz, Operating
within the commander s intent, actions take place which sustain the batt’e
and a combrined arme effort must be achieved if we are to be succeszfyul, ~
critical factor 1n this effort is the responsiveness of the maintenance
svstem to the tacticxl zituation, Communicaticns must fe maintained oetuec
supported and supporting units as well as among the war:ous componen<ts of
the maintenance system such as recovery and evacuat:cn teams, M3T:z and BDs
teams. Planning s the basis for success, with commard, control and

communications permitting 1ts implementation in all theaters of aperaticre

~ ~ =
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Fifth, maintenance units mucst be mobile. At divizion lene!l and belon,
maintenance units must be 100¥ mobile, to include the ~5SL. MSTs that

cperate with the maneuver units must be equipped with armored maintenancs

I

vehicles so that thev have the same mobility as the urits the. suppart,
Other M5Te must have the ability to move quickly arcund the battieficlag <3
conduct BDAR. A1l maintenance units must have the proper communtcat. 7oz
equipment to allcow them to respond quickliv to the =ituation.

The sixth requirement is that maintenance units must be capable of
operating in an NBC environment and at night. "The Souviets do not perce:ns
clear delineations between conventional, chemical and nuclear warfare, It
ig possible that chemical weapone will would be uszed e2r). 0 xn oaCerat:or
or from 1%3 onset." iS) Additionally, the rap:d and :ntenze nace <4 Tre
battle means that untts will be operating twentv-four hours a dav. The
requirement for nighttime operations means that mairntenance units will
require the capabilitv to work under some tvpe of protectron tha* permy*s
use ot lights,

The Ai1r Force 15 itnvestigating callective protection zhelters:

"
-+,
7

3

maintenance operations, 4y and so must the Army 1§ we are *tz suztain +ha
battle. In some instances, operating in MOFP 4 degrade:z mainmtenance

capabilits b¥ a factor of fiwe.(7) Utili1zing fixed #ac Vaties rnoa bur’ ¢ ot

]
"
o

area will help reduce the signature of heat and VYigh* arzZ =z
protection; however, some trpe of li1ghtweight, partable sheiter that Car
alsc accommodate heauv lifting equipment must be made availabie,

The final requirement is that cf the develcopment Cf an i1ncreaszed

T
o
e
"

tactical capability for maintenance units, The threzat ¥z our rexr ars
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become more proncunced, as previously mentioned, Maintenance units must he !
able to defend themselves against partisans and small enemv units, thus

require heavier weapons than currently authorized as well as greater

Knowledge and training in defensive operations, Maintenance leaders must be )
able to monitor and understand what ic happening 1n the zattie so asz to
anticipate maintenance requirements, General Galvin pornts out that "The

logistician must be a tacticiran with 3 keen ability to sence the +low of

the battle", and that logistics units will be doing more fighting than ever :
before. ¢38) . :
These are the requirements that ocur current AirlLand Battle doctrine '
demands of our tactical maintenance units 1n order to susztain *the modern ‘
battle,
\
AirLand Battle doctrine, however, iz not theater unique. The US Armv nas 2
no gquarantee that 1t will fi1ght its next batties in Europe, and that 1s whv
we have a number of OPLANS which cover varicus contingenciez thraughout the y
world. The theater we operate 1n has mator mplications far the *.pe of s
matntenance suppcrt that needs to be provided, vet few lcgiztiz:z doctr ona :
publications more than acknowledge the obvious differences. '
Field Manual 100-5 {Operations) clear!v recognizes the difference among A
theaters and devotes a full page to the concept ac well a3 ‘hree pages *= .
special environments, On the other hand, FM 100-10 (Zombat Zervice Zupoor® S
mainly addresses contingency planning when considering non-routine suppor:®, >
and caveats the planning process bv stating that the "prenciples set forth j
:
...can applv as well toc militarv operations anrwhere in the world." % £ :i
63-2 (Combat Service Support QOperaticons - Division) indicates that bv .;
;
<
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exhibiting recponsiveness, flexibility and initrative, we can zupport

anvwhere in the world. (107

Maintenance cperations are directly influenced bv the varicus phvel

(]
as

aspects associated with different theaters of operation, particutarl.

terrain, climate, lines of communication and host naticn support CHHE .
IWhereas Europe closelv resembles the United States in almast euvery respect,
other theaters are vastls different - Southwest Acia being an excellent
example. The. terrain is desert in manvy locations, rocky and mountainousz in
others. These factorc dictate that there will be numercus cuspension
problems. The abundance of places for combat wehicles to hide indicatec
that there will be & large number of turrets hit bv direct fire. Yehiciesz
will bog down 1n the sand, thus recovery will be 1 mayor reguirement, Tng
climate 15 hot, with blowing dust and sand., This translatze to a lat oF
engine problems - cooling and air filtration -~ and associated repair parts,
such as filters and coolant., Lines of communication ars very limited, Roaog:
are few and of generally poor gqualitv, Thiz, combined wth $few marsr oorts
and airfields, 1mposes restrictions on vehicular flow, thus effecting

resupply and evacuation rates. The distances from cur zus*zining basze

w
)

the US and West Germanv are extremelv lang. Bv air., +or example, 't |
from Bonn: to Cairo and Tel Aviuy about 2,100 miles; *o #'-adh about 2,700

miles; and to Muscat abcout 3,500 miles, The theater :*ze'd 1z muge

e

internal lines of communication would be much greater than tn Europe. .li

Fixed facilities are limited, as 1¢ water, Finall., Hozt Mzt an Zuppor:

extremely limited, as there are no major (ndustries and a lack of hezw.

equipment trancportation ascets.
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Other theaters offer contrasting requirement:z. In 3 rugged mountiar

ol
o
T
e

ranges and very bitter winters have maintenance mplications, az do the

Jungles, heat and humidits and poor lines of commuricixt.orn 1o Central

America, Maintenance doctrine must make proviz oon $or ntiysrn:

o
n

theater, as does FM 100-5, not jyust address 1t 1n =spec ot S to +oght
manuals, or write 1t off under the guice of "we 1) make v worw L e rRooTt
the theater intiuences doctrine, 1t does not influence the ma:nternance

imperatives, We must be able to accomplich the mainten:

.
puc}
(]
hd

mi

TGN

effectively anv place and at anvy time. The requirements cutline how we go
about 1t, whereas the doctrine tells us more zpecificzil. what to do.

We must now determine 1¥ historical imperatives, ‘ne reau raments 2
suppert the future battle, and the requirements of support ng =LE 22090 e,
For means of comparison, I will utilize the requirements o+ tactica!l
maintenance support of ALB. ‘ .

The first requirement is the ability to fix forward., EBoth *he Tourctz
and the Israelis considered this crucial to the sucz:z:z of the Datn =, ~ -3

realtzed that thev could not afford extended repair times, ang utilrzzd
mobile, forward capabilities to secure rapid repatr and return., The

increasing lethality and sophistication also dictates that i formarg )

continue to be critical, This requirement 13 common tc all thres elementz
of comparison.
The second requirement, responsive supply support, alszo 13 zommon 2 th
q . P PP pp

L

three elements. The Sovrets formed repair parts units and puszhed ther

forward. The lsraelis developed repair parts packages taiiored for spez + 3
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untte, Addrtionallv, the developing trend of fis ng farwarg by replzzomern
dictates the requirement of a responsive supply svetem,

Third, immediate recovery and evacuation was appreciated and practices

id

bv both the Sowiets and Israelis. Distancesz required to be covered er

reduced bv locating maintenance wnits forward, Increzzed rnuymberz aof z.

i
1]
B

on the battlefield of the future, plus the length of time 4 woyld tabe <2

gear up the industrial base comtfirme the requ:rement of tre maintenarcs

svetem to serve as the primary source of supplv of equipment, fthuz +ro

Gt

equipment must first arrive at the repair zite before the repairz can

begin,

The next requirement 13 one which has alwa.z been z crondem, ang moze
certaintys will continue to be - the requirement $or e<<2ct:ve commanc,
control and communication, The Soviets had toc implement an sxtenzi e z.z%ze
of couriers and designated maintenance units tc patrol roads losking for
businecss.{12) The lcraelic establiched a straggler Tirme t2 the rexr o4 *ng
combat area where egquipment could be recoversd to., DG ~LZ Iz e otz

the future reguires maintenance units equipped with adeduate ral:sz x° 3 \
highlv trarned, well equipped units to respond rap:dl. to the <zt pazez, 3

changing tactical zvtuatron., This includes the growins r=32 rement *o oe

»
able to defend themzelnwesz, 114> )
The #14*h requirement, mobo !l tv, waz, 13 and w1} Se I-uora' tg !
- (]

zuccezsful tactical marntenance operations. Sovielt TaintEnance Lnt: e
motorized, tc include numercus depot actrurties, Todxe, oot tactioal \
S
maintenance operations are 100 mobile 1%y Izrael cuznong of marrtersngs '
teams and repair parts forward indicates therr belietr n moboloty, Cur ;
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ability to zupport ALE today and in the future depend:z on cur
the battleftield, thus all three elements are in accord, (1&?
Finallvy, the ability to operate at night and in an LEBT env

only been partialls demonctrated historically, Both the 3Sguie

lTsraeliz worked continucusly during intense combat, howeoer “he

night vicsion capabiities that exist now arnd will n the futy
requirement to coperate in a mode secure from cbcervatian., The

one that we must prepare for given the Souwiet capabilitiez,

a

preparation requires proper training and equipment,
The differences that exist among historical imperativesz an

requirements, xc well 33 what wil) be requ:ired 10 th

Y
+

B

=
¢

non-ex<istent.
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SECTION S. CONCLUSIONS AND IMPLICATIONG

Based upon hicstorical imperatives, the requirementsz of zupporting ALE,
and the maintenance needs of the future battlefield, I have concluded that
the six imperatives of tactical level tank-automotive mairtenance
operations are: Fix forward; Provide responsive repair parts support;
Conduct responsive recoverv and evacuation operatians; Establish and
maintain effective command, control and communications capabilities amang
maintenance elements and with supported and supporting tacticzl and
logistical organizations; Secure a 100¥ mobility capabiltity for all
maintenance elements that provide support forward: and Develon the
capability to operate in an NBC environment and at night.

During the conduct of my research, several other 1ssues have come *t:
light which, although berond the scope of this paper, are directly related
to the conduct of maintenance at the tactical leve). Even though zurren:
and emerging doctrine do support the tenets of ALB, the fcllow ng vzzues
ctill need to be examined by the maintenance community and HGL< as wel!,

"Modern weapons srstems require: special toois, special partz, speciz'l.
trained mechanics, special documentation, special technical assiztancs, .2
test, measurement and diagnostic equipment.” (1) The Armv and the
maintenance community must keep this in mind ac thev make force ziructyre
and procurement decisions.

General Galvin rightly believes that "Tooth to tai'l i

o

a magnif ocentl
effective image, but it convevs a vastlv oversimplified and dangerous
concept for logistics." (2) While we seek to increase combat strength, e

are counting on productivity gains and the transferring of logistics

i e rewin e e ] Ceae - -
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functions to the reserve components - with selected rezerve unitsz teing
moved higher on certain TPFDLs “Time Phased Troop Deplo.ment List
provide the correct level of support and not lose an. logrsticyl
capabitity. (2 These concepts must be scrutinized ver. carefu’i.,

Army must determine the “how’ to do more witth fewer necples, ang 4und

“how’, before spaces are remcwed from active component ':Ig

fear that thic has not been done adequatelw.

The ability to fix forward 1s currently limited bs force structure
equipment auvthorization, and this disparity will continue as long as
operate 1n an environment of constraitned resources. Fezponszive zupp!.
support reveals scme minar discrepanciles - some Coong o th fundeng
remainder operational. Tactical maintenance uni*ts must : & to opro
parts quicklv, thus using units must have the capabilit. r
tdentify the required parts correctlv and transmit them 1u
supperting repayr parts cupplrer, Maintenance un:*: mu
the correct parts, to include FUPPs and assembiies.
tnvolves the provision of historical repair parts conzumptian
maintenance planners, This data must be developed in arder to
planners to anticipate requirements., The command, contrc! and comr in:cati
requirement is similar to that of supplv support. mdequiste squioment muz:
be authorized to ernhance the activities ¥ BDAR, MSTc, MIF:z ang recover.
and evacuation, as well as to monitor the current ‘tactical situation - a':
of which occur simulthaneously, Equipment must also provide the meansz ¢gor
mobile operations, at night, and in an NBC environment, The maintenance
community must quantify the mintmum requirements to accomplich this foriiara

maintenance mission, in various theaters, under varving interztties o+




Chd i

conflict. The Army must be made aware of these perconne)l and equipment
requirements, and realize that there is a cost which must be paid in order
to realize the tactical maintenance imperatives,

The second issue is one that concerns the human dimensicn of command,
control and communication - training and morale, Our most recent experience
under extended combat conditions - Yietnam— indicated that some maintenance
units subjected to even short periods of indirect fire mar have a praoblem
maintaining productivity. Maintaining productivity under extended, intense
combat conditions is something that maintenance training must emphaszize.
(4> e must train in the areas of NBC, MEMO, BDAR, cann:balization and
controlled substitution, and at night.

LTG David Elazar of the Israeli Army believes that qualit. in an arm. 3
a function of three factors: the will to fight, & senze of nationality and
cultural/technological sophistication, and its efficiencv, organization,

training, specialization, discipline and the abilitv of its commander

i

For qualitvy maintenance, these aspects of the human dim:nsion must b=

incorporated into maintenance doctrine. It iz also my belief that thriugh
focusing on these issues, a high level of morale will te a bv-praoduc:.
The third issue concerns the imperative of fixing forward, specificall.

rn o e

our increasing reliance on electronics, an 1ssue of primsr» Tonc

o

maintenance communitv, TMDE 1s becoming more cructal ag thiz depencencs
grows, and 1 question the adequacy of TMDE units as currentlsy structured,
to support forward. (4> We also must "increase the experience leuvel cf cur
electronic maintenance personnel, structure more generic MOS, and procure
equipment that ic designed to be supportable within the manpcower, qualit.

and quantity constraints" (7) currently imposed by force authorization
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documents. Further complicating this is the fact that come TMDE uced at

intermed}ate DS and GS units is outdated. ¢8) This ties in directly with
the cost of fixing forward of which DA must be aware., Fimally, the effects
of EMP must be considered in the development of hardened tank-automctive
equipment and & hardened storage capability for electronic répair parts and
components, (9)

The final area of concern, and perhaps the most important, pertains to
the Army at large. It is the imperative of command, control and
communication, and specifically concerns command involvement in
maintenance. Quoting General Galwin again, "He who carries the caber mus:®
also carry a wrench," 10> Commanders at all levels and of 211 tvpez of
units - to include maintenance units - must involwe themselwes in
preventive and corrective mxintenance. It must be emphaczized in peacetime
so that it will be conducted properly in combat. The practices of the
Ieraeli Armv are useful in thiz area. Maintenance 3 ane of the highe:z?
priorities of anv unit and is the top priority in armored units. In the:ze

units, the maintenance cfficer attends all staff meetings at all levelsz,

and the maintenance officer holds the same rank as the senior logrstics
primary staff officer. The maintenance officer alsc aszists 1n develooment
ot operational plans, Preventive maintenance s conducted z2:ithfull., *z
include daily in combat. Aleo, to place it in perspective, 1§ maintenance
faults are detected which could have life-threatening consequences, zn
investigation is conducted which can result in pricon serntencez and. or
retief - to include the commander and the maintenance ocfficer. The
successful performance of the Israelis in combat is in nc small manner

related to the importance they place on maintenance. (11
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The tactical commander must also be aware of the importance of
t maintenaﬁce to the sustainment of combat power, and conzider the
Y maintenance imperatives in the planning and execution of tactical
operations,

These four issues can be reconciled with the maintenance i1mperatives

- -

onlv br & concerted effort of the Army’s and the matnternance communit. s
Yeadership. Current and emerging doctrine is sound and forward-looking.

y "The US Army Operational Concept for Forward Support Maintenance in the

b AirlLand Battle", prepared by the Ordnance Center, anc D& Famphlet 700-:u,
"Maintenance - Preparing for the 2lst Centurv" prepared by the Office z-
the DCSLOG, are excellent works and clearly address the malor.tv of the
maintenance needs of a modern army, OJur basic requirements are twofold,
First, the maintenance community must determine and clearly articulate :ts
personnel and equipment needs to support the future battle. Secondlv, the
1 Army must examine those requirements and determine what zcors of capab: «*
it wants at the tactical level., There 1t no cheap sclutron. az Soth hian'
' trained personnel! and sophisticated equipment are required n arder t:

. provide forward maintenance. To put this into perspective, there witll be o
battlefield success without forward maintenance, and the U warmy neecs 4o

recognize this,

Historicallv, countries fighting intence combat for natiznat urwival
have recognized the requirement for forward maintenance., We hawe the right

doctrine, The imperatives are clear, The U5 Army must now respond

- o we e e -

appropriately to the requirements of tactical maintenance or risk failure
on the modern battlefield.
39
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APPENDIX &

DEFINITIONS AND CONCEPTS
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DEFINITIONS 1)

Active Repair Time., The time during which one or more technicians are
workKing on an 1tem tc effect repair,

Automatic Test Equipment. Equipment which carr-ez out a oredetermine

[y

program of testing for possible malfunction without reliance on
human intervention.
Battle Damage Aczecsment. The process of determining the extent of batt)

damage in order to decide whether to repair, recover, canraibal::z

h3

evacuate.

Cannibalization. Authorized remaval of zerviceable or ecancomicallw

.
Y
T
B

repatrable parts, components, and assemblies +rom unzer.uc
uneconomicallv repairable or excess end i1teme to zunpart zupe'l s and
direct exchange cperations, or for immediate reuse In restoring
another item 0f equipment to a combat operable/zerviceable conditian.

In peacetime, onlv maintenance units mav per<orm cann'Salizat on,

while in wartime, the policy 13 established & higher neadquarters,

o
m
w
m
A
rr

Controlled Exchange. Removal of serviceable parts. campanentsz,

and subassembliec fraom uncerviceable, econcmica’l~ repa:rab!l

O
13
L
Z
™
2
m

s
cr
"

for immediate reuze 1n restoring another item tc a combat aper
serviceable condition. When pocssible, the mobility of wehiclesz 4raom

which parts are removed 12 maintained. Controlled enchan; Ger+orm

e !

i

by all levels of maxintenance, under quidelines eztablizhed b+ higher
headquarters,
Corrective Maintenance., That maintenance performed to recsicre an ttem %2

satisfactorvy condition bv providing correctian of a malfunction wh oh
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has cauced degradation of the i1tem belcw specified performance.

Euacuatipn. The remcval of equipment from the battle area to a point where

it can be repaired. This action is coordinated amcng zupplr,

maintenance and transportation elements.

Forward Support Maintenance. Maintenance criented towarg quick turnarcournd

to the user in order to maximize combat time bv minimizing rezair and

evacuation time. A thrust to repair 1tems as far forward within

w

tactical time criteria, or to recover and evacua‘te to the point where

repair can be accomplished,

Major Maintenance Tacsks. Incpection, repleniching consumable parts,

troubleshooting, removal, removal and replacement, remcual and
reinstallation, repair, adjustment. alignment, calibrat:cn, functicnz’

testing, refurbishing, and conditioning.

Maintainability. A characteristic of design and installation which is

expressed as the probability that an item will conform to specified
conditions wirthin & given period of time when maintenancs zction 2

pertormed in accordance with prescribed procedures and resources,

Maintenance. A1l actions necessary for retaining an item :n or restoring

it to, a serviceable/operable condition. Maintenance includes
servicing, repair, modification, modernization, overhaul!, inspection,

and condition determination,

Maintenance Collection Point, A point operated by organizxtonal,

divisional or corps maintenance units for collecting equipment +for

repair, controlled exchange, cannibalization or evacuation,

Maintenance Guidelines, Criteria established bv maintenance commandersz cn

which maintenance priorities are established. Maintenance gquidelinesz
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are based con the tactical! situation, criticalrt. of

extent of repairs required, time and resources available,

with priorities ecstabliched bv the force commander,

Maintenance Sequence. Detect,

replacesremove and repzirs reinstall, adjuztsaligon and calibr

and test.,

Major Assemblv. An acssembled, major powertrain component., E.am

engines, transfer< and transmicssions,

Prescribed Load List (PLL). Those repair parts and other mainternance

related items required to perform authorized unit maintenance

The PLL includes those items decignated as combat FLU

essential repair parts necessar- to sustain a unit

entry into combat. Under combat conditions,

such as those required for peacetime ifegal or safetw

those used for comfort or cosmetic pruposec, will be

companies of

behind. The PLLs o¥ the a battalion mas

ease and efficiency of management,
Productivity. Efficiency of work, facilitv in producing
Recovery. A unit responsibility involving the retrieval

inoperative or abandoned materiel from the effect:

C

other hazards - e.g. contamination - and its movemen

[4

locate and isolate, repair remgue

t

dur:

non-combiat

£

+
“

guipmen*t *.pe an

inoaccordan

]
}

T
i
ue
B

v

-

-

tasks,

| tems combxt

IERSES

requirements,

evacuated ar tler

outout,

af immob e,

girect

.
Yoooan 10,

MSR, or a forward maintenance site for disposition, repa:r or

evacuation. Recovery cperations include self recovery, recover -

S

=
-

Bd

c

(o}

a similar or another tvpe of vehicle, reccverv bv specialized recover.

equipment, and recovery by supporting maintenance units,

Repair., The process of returning an item to a specified condition,
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including preparation, fault isclation, item procurement, fault
correction, adjustment, calibration and testing.

Repairability. The capabilitv of an item to be repaired.

Tesé, Measurement and Diagnostic Equipment (TMDEY. Equrioment used to
locate and/or izoclate malfunctionz, measure mechanical. bivdraylics
electrical performance and determine deuviance from ureacrnbeﬁ
standards.

Troubleshooting. The procecss of investigating and determining the cause
of an equipment malfunction by mean; of swstematic checking or

analvsis,
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