
A D6ioG9b~

US Army Corps
of Engineers
Construction Engineering
Research Laboratory

USA-CERL TECHNICAL REPORT P-86/15, VOL. III
September 1986

Operation and Maintenance of Training Ranges

Equipped With the Remoted Target System

Volume III: Development of a Staffing Guide

by
Patrick J. Tanner

The Army is designing and constructing high-technology
training ranges that must be operated and maintained. If
this work is to be done in-house, the range offices will see a
greatly increased workload. This situation will demand
accurate estimates of impacts on the operations and mainte
nance (O&M) organizations in terms of skills, man-hours,
and tasks to determine additional personnel requirement.

This volume analyzes operational, maintenance, and re
pair tasks for these ranges, which are equipped with the
standard Remoted Target Systems (RETS) equipment con
figuration given in Huntsville Division Manuals (HNDM)
1110-1-5,1110-1-6, and 1110-1-8. Labor-hour estimates are
generated using a collection of algorithms from various data
sources to produce a staffing guide. The guide developed is
usage-based; that is, the number and type of personnel re
quired for O&M depend on the number and type of training
units (battalions or companies) using a given range. Using
this guidance, calculated workload can be estimated for the
in-house O&M unit. This estimate would also be useful in
the event O&M is contracted through a commercial com
pany; contractors would be given an estimate instead of
historical data, which are not yet available for the new
ranges.

Volumes I and II describe model Statements of Work as
guidance for writing commercial contracts. Even if the
ranges are now operated and maintained in-house, there is
still the option of contracting the work at some future
point.
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OPERATION AND MAINT ENANCE O ~' T RAINING RANGES
EQUIPPED WITH THE REMOTED T A Rm :T SYSTEM (RETS)
VOI,UME III: DEVELOPMENT OF A ST AFFING GUIlJE I

INTRODU CTI ON

Background

. . The Ar my is des ign ing and cons tructi ng nine dif feren t t ypes of high-techno logy
train ing ranges equipped with Rc motcd Target Syste ms (R ETS). These ran ges will
re quire more supe rv iso ry , ope ra ting, and maintcnan ce personn el fr om th e train ing organ i
za t ion than did th e co nve nt iona l ranges. If thi s ext ra work is handled in-hous e, th e
ins ta lla t ion Dir ectorate of Eng inee r ing and Housin g (DEH) a nd Directorate of Industria l
Ope ra t ions (DIO) will be ex pec ted t o as sume t he re sponsibilit y, which will impact their
exist ing workforc es. Thus, acc ura te est ima tes of the ca lc ula te d workload for t he new
range s, in terms of ski lls , ma nhou rs, an d tasks, a re need ed urgently. Thes e es t ima tes
a lso could be used in the likely even t that future opera ti ons and maintenance (O&M) is
procured through commerc ial contracts. Tha t is, s ince his tor ica l data a re lack ing for th e
new ranges, a contractor would reeei ve t he estimates.

Objective

The obj ec ti ve of t his work is to pr ovide guidance for ope ra t ing and ma intaning
RETS-equ ipped train ing ra nges. Thi s information is to cover both opt ions for completing
the work--in-house a nd com mc rc ia l contract.

The object ive of Volume III is to dev el op a s ta ff ing g uide for esti ma t ing ca lcu la ted
workloads due to the inc reased O&M requiremen ts . Volumes I and II are mod el State
ments of Work fo r guidance in writing commerc ial cont rac ts .

Approach

0& M tasks for the ranges were defined in te r ms of target sys tems, buildings and
fac ili ties grounds maintenance, and intended use . Failure rates for the target sys te ms
were a na lyzed fr om develop men tal test data and ac tua l use of th e equipment a t th e
Malone 18 Defense Test Ran ge a t Fort Benning, GA. Other data were gathered fr om th e
Dir ectorate of Arm y Ammunition, Ranges a nd Targets (DAART), t~e U.S. Ar~~ Co rps of
Enginee rs Huntsville Division, and .from . interv iews wit.h personnel In rang~ dIVISIons, and
ins ta lla t ion Directorates of Enginee rtng and HOUSing (DEHs) and DIrec tora t es of
Industri al Operations (DIOs).

Major 0& M tasks were further def ined in te rm s of subtasks. For exa mple , "main
tenance" a nd "r epair" were red efined in t erms of buildings and facilities, gro unds,. target
sys te m equipment , and o t her fa cili t ies . The list of sub tasks was selec ted to define the
major tasks accurately.

Each subtask was further de fined in terms of required sk ills. 0& M requ ir em ents,
es t ima ted us ing severa l staffing algor ithms, were combined to ~escribe the workl~ad of
the organizations involved. Maintenance tasks that appeared SUI table for cont racting on
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the basis of unique skill require men ts we re identified. The tasks were listed but were not
inves tiga ted in deta il fo r t his report. Forms for co llec ti ng ma intena nce data were
developed. These da ta can be used in th e futu re t o revise the s ta ffing guide and in other
programs designed to predict range mai ntenance a nd re pa ir re qui rements.

Scope

The t rai ning ranges included in this study are limited to those with the s tanda rd
RETS configuration given in U.S. Arm y Co rps of Engineers, Huntsville Division, Manua ls
(HNDM) 1110-1 -5 , III 0- 1-6, and 1110- 1- 8, I even th ough ranges cu rren t1y unde r construc
tion vary fro m these generic designs . Th is is in line with man y s ta f f ing guides, i.e .,
developing a base case firs t with t he understanding th a t loca l exceptions (eithe r additions
or deletions) will occur fr equentl y. Thi s report does not ad dress task scheduling, which is
an operat ional pro blem t ha t depends on main tenance requi rements, ava ila ble work force,
and existing workload. Table I in Chapter 2 lis ts the t raining ranges and standard equip
ment configurations tha t ap ply to this research.

This report also does not determine t he skills invo lved in range 0& M; rather, it
de velops a model designed to calc ula te t he number of eac h skill requir ed, ass uming th ose
skilis a re a lready known.

' Huntsvill e Divi sion Manual (HNDM) 1110- 1- 5, Design Informa tion f or Infa nt ry Rifle
Marksmanship Ranges (U.S. Army Co rps of Eng inee rs [USAC E], Huntsville , February
1984); HNDM 1110-1 -6 , Design Information for Mult i-Purpose Range Com plex (USACE,
Hun tsvi lle, J une 1984); HNDM 1110-1 -8 , Design Information for Multi- Purpose Range
Complex (L ight Inf an try) (USACE, Hunt svil le, July 1984).

8



2 PROCEDURE

The procedure for dev eloping labor-hour require ments can be div ided into t wo
broad categ ories: operations and main tenance . It appeared t ha t the range O& M req uire 
me nts were more highly correlated with use of the range than with equipment config ura 
t ion. Therefore , th e numbe r of personnel required would be a functi on of th e number an d
type of trai ning uni ts using a given range. In t his sense, the resu lting gui dance is usage
based by range .

Assumptions

The foll owi ng assumptions were c r it ical to th is ana lysis .

RETS Equipment Configurations

fo r t he tra ining ran ges co nsidered here, RETS equ ipment co nf igura tions fo r each
la ne or co mplex vary a mong ran ge types but a re co ns tan t a nd ide ntica l for each lane/
co mpl ex with in t he same ran ge type. Tabl e I shows the s tanda rd RETS co nfig ura t ions.

RETS Equipm ent Perfor mance

Discrete co mponents and assem blies of RETS equi pment fa ll indep en dently of each
othe r, i.e. , the fail ure of a par t icu lar component does not ca use a not he r component to
fail. Thus, only th e fa iled co mpo nent needs repairing.

Rang e Usage

Training range usage co rresponds to typ ica l tra ining scena rios give n in U.S. Army
Tra ining Circ ula r (TC ) 23- 14 and in U.S. Army f ield Manual (FM) 23-9, f M 17- 2-1 (man
da to ry tables), FM 17-2-2, f M 17- 2- 3, f M 23- 1 (Test), and f M 17-40. 2

Readiness Rates

Ave rage equipme nt readi ness ra tes are:

o Tanks (MI): 85 percent

o Bra dley fighting Veh icl es: 81.8 percent

o Helicopter: 90 percent.

2Tra ining Circular (TC) 23- 14, Sniper Training and Employment (Headquarters,
Depar tm ent of the Ar my [HQDA!, 27 Oc to be r 1969); Field Manu al (FM) 17-2 -1 , Tank
Combat Tables . MI (Draft) (HQDA, Oc tobe r 1983); FM 17-2-2, Tank Co mba t Tables .
M48A S/M60A I/M60A I (AO S) (lIQD", May 1984); FM 17- 2-3, Tank Combat Tabl es,
M60A 3 (HQDA, April 1984); FM 23-1 (Tes t ). Bradley Fighting Veh icle. Gunnery (HQ D",
8 Dec ember 1983); FM 17-40, Helicop t er Gunn ery (HQDA, 30 September 1983); FM 23
9, M16Al Rifl e and Rifle Marksman ship (HQDA, 14 June 1974).

9



Table I

St andard RITS Equipment Confi gUNItion

MDTR - ARP- MRP- AFP- DTR - MPP- MPRC- H- MPRC- lr- SNIPER PP -
Mod ified Automated Modifi ed Auto mated De fense Modifi ed Mult ipurp ose Muhipurpose Snip er
Defen se Ri lle Rifle Field Test Pield Ra'1t e Com- Ra'1t e Corn- Pield
Te s t Ra '1te Pire Pire Ptee Ra",. Fire plex , Heavy p ies., Light Fire

ReS I /RO - i /ao I / RG I /R G I /RG l / RO l or 21RG - - l or 2/ RC - - I I RG
Co nsol e Target

I~ TC 6/LN - _. 6/ LN 3/LH 45/R G 46/RG l / LN (0)+
Infantry Movi ng
Target Car r ie r

NMFS 7/ LH 3/ LN 13S/RG 13S/R G 12/ LN (1 )+
Night Muzzle
Flash Si mula tor

III FS I /LN l / LN 2B/RG 12/LN(t l )+
Infantry Hostile
Fla.sh Sim u la to r

tTM IB/ LH 7/ LH 9/LH 3/ LN 17/LN 5/ LH 198/ RG 199/R G 12/LN (t 1)+
InfAntry Tsrge t
Mechanism

- TI D 72/RC 46 /R G

'" Interconnecting Box
Target Interfac e

WB-H 6/LH 6/ LH 3/LH 45/R G 46 / RG l / LH (0)+
Inte rconnect ing Box,
High- Pow er

WB-L 12/LN 7/LN 9/LH 3/LH ll /LN 2/ LN 225 / RG 199/RG ll / LN
Int erconnec t ing Box,
Low- Po wer

TIIMTG 60/RC 3i /H G
Target Hold ing
Mechan ism, Tank
Gunne ry

A~.tTC 12/RG 9/ RG
Armor 'lovi ng
Target Ca r r ie r

ATKS 72/ RG 46/R G
Sim ulato r Tank
Gun fire : Target Kill

AIIF S 72/ RG 46/R G
Simulator Ta nk
Gun fire : Hostile
Fi re Arm or

' Ri nge.
- "Spare deter min ed by the Ar my Mat erial Co mma nd (A Me ).

- - - Lane.
-Locet op tion o f lns te tta tion command er .
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Operations

"Operations" includes all tasks related to operating t he Range Control Station
(RCS). The RCS operator must :

1. Star t up the co mpu ter prior to t raini ng

2. Ope ra te the RCS during training a nd ma inte na nce periods
3. Shut down the computer af te r co mple t ion of tra ining

4. Develop, tes t , and debug co mputer program s th at co nt rol th e rai sin g a nd lo wer 
ing of the RETS equipmen t to satisfy the specif ic needs of a particular t ra ining unit at
the ra nge .

Range division personnel were intervie wed to determine troop throughpu t rates for
the va rio us types of trai ning units using the ranges. The RCS ope rator's skill require
me nts were obtai ned from t he Fina l Qualitat ive and Quanti t ati ve Pe rso nnel Requi re
ments Informat ion (FQQP RI) fo r th e RETS equipment. Cha pter 3 g ives results of the
inte rvie ws a nd the calc ulations deri ved fro m th e m.

Ma int ena nce

With t he except ion of target replace men t , t here is a na tu ral di vis ion of ma int e n
ance functions a t trai ning ranges bas ed on th e c ur re nt mode of ope ra t ion: ma intenance
of tactical equipme nt (in thi s case , the RETS equipment) an d ma intena nce of rea l
pr operty. Target replacem ent is more involv ed and thus is treated se pa ra te ly.

RETS Equipm ent

Various data sou rces were used to genera te labor-hour requirem ents for the RETS
equipment . The pr ocess use d to ge nerate the requirem ents involved eight s teps:

1. Reliability da ta were co llec ted fr om three sources:

a . Operational testing of t he RETS equipment a t Fort Benn ing, GA.

b. Ope ra t iona l t esting of the RETS equipme nt a t For t Riley, KS.

c. Reli abilit y data coll ec ted over RETS equipme nt 1 year for being used in
lan es 4 and 5 a t t he Malone 18 Defense Test Range, Fort Ben ning, GA. Only la nes 4 a nd
5 were co nside red since other lanes co nta in ea r ile r generations of th e RETS. These data
were ana lyzed to determine mean -ti me -between-failure (MTBF) or mean -c ycl e-b etween 
fa ilure (MCBF) es tima tes .

2. For each t ype of RETS equipment , th ere is a Technical Manual containing a
ma intenance a llo wance c ha rt (MAC) and preventive maintenanc e checks and se rvices
(PMCS). To dev elop a complete lis t of tasks, th ese manuals were used along wit h
historical frequ en cies for pr ev entive mainten ance, task durations, and maintenance
ca te gory (or lev el of complexity) of each task.

3. The lev el of co mplex ity (crew/opera to r, organizational, direct/gene ral suppor t,
or depot) was re lated to th e skills g ive n in the FQQPRI.
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4. Except fo r the Dcfense Test Range (DTR) and Modi fied Defense Test Range
(MDTR ), tra ining ran ge usage was c ha racte rized fro m appro pr ia te Army Fie ld Manual s or
Tr a ining Circula rs t ha t outline required train ing scenarios . A "training scena rio" is a
spec ified sequen ce of ta rget ex posures. For th e DTR and MDTR, the number of
exposu res was obta ined fro m range personne l a t Fort Benning, GA. Training a t th ese two
ranges inc orporates a typi cal a ttack-wit hdra wa l scena r io. For Mulitpurpose Range
Co mple xes , (MPR Cs) , only th e ma ndatory fi ring tables used by armor, infa nt ry , an d
he licopter battalions were co nside red in defining range usag e. After determini ng t he
nu mbe r of exposures from th e app rop ria te manuals, usage was adjus ted downward to
account for equipmen t readiness ra tes . In c f fec t , th ese read iness rates re duce th e size
of a battalion. The adj us tme nt fac tors were sta te d a bove under Assumptions.

5. Data that resu lt ed from combining I through 4 above were loa ded into a
relat ional data base managemen t syste m for analys is. A ty pical line of data for each
co mpone nt , assembly, and subasse mbly of RETS equipmen t inc luded th e foll ow ing
informat ion:

o Task

o Number per la ne /complex

o Number of ex posures per type of training unit

o Method of acco mplishmc nt (in-house or contract)

o Skill

o Task ca tego ry (e. g., orga niza tiona l, direct support)

o Task duration

o Responsi ble organization

o Reliability

o Type of component (mechanical or e lec t r ica l)

6. Since too few reli abilit y data werc av a ilable to assess a failure rate for eve ry
su basse mbly of the RETS equipment , a ve ragc durations for each skill per type of task
(e.g ., inspect, replace, se rvice , repair) were generated and added to th e da ta already in
the relational data bas e management system. A probability distribution was induced over
the collection of tasks for th e RETS equipme nt , giving, for each task-skill combination
involved, the pr obability of its use dur ing a particular t ype of training unit (company or
battali on) at a particular ty pe of ran ge (e.g., MPRC-H, DTR, AFF).

7. A function inco rpo rati ng th e overall reliability, pro ba bil ity, an d usag e was
ge ne ra ted which yie lde d a fr equ en cy of occurrence for eac h t ype of task, for each skill
involved, for ea ch type of training unit. The fr equen c y multiplied by th e av erage dura
t ion yie lded the number of labor hours required for eac h t ype of RETS equipme nt , fo r
each skill , for each task, for each t ype of training unit.
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8. Pr ev enti ve mainten an ce (P M) inf ormation was added to the data file and used in
genera ti ng a nnual PM la bor -hour re qui re m en~s. A some~ha t re?uc.ed PM schedule was
use d based on actual e xpe rience a t Fort Benning, GA, which had indica ted th e amount o f
PM requ ired. Thi s reduced sc hedule was expa nde d to PM for all RETS equipme nt a t th e
MPR Cs.

'r nus , ti l" da t a f ile was use d to determine a co mple te pr of ilp of RETS equipment
ma intenance in te rms of (I) rep a ir work due to breakdo wn and (2) PM.

Hea l Property

Rea l-prope rty mainten ance is a DEll fu nction. For analys is, th is type of main ten
ance was categor ized into Buildings and Facilit ies, Berms, Tank Trails a nd Gravel
Mainten ance Area, a nd Othe r Grou nds.

As Chapt e r I indi cat ed, design details were restricted to those gi ven in th e
Huntsv ille Divi sion gen eric design doc uments , ev en though ranges c urrently und e r
const ruc tion vary fro m th ese des igns . Each re a l pr operty ca tegory was ad dressed
separa tel y.

Buildings and Faeil ities. The pr oc edure for es t ima ti ng labor-hour requi rem ents for
buildings and facilities involved tw o steps:

J. Assuming th e s tanda rd set o f buildings a nd fac il it ies in the ge neric desi gns, each
build ing was subdivided into compon ents, e .g., roofing, interior and exte r ior walls, and
windows.

2. Averag e annual labor hours were genera ted fro m li fe -cycl e data a nd fr o m
Engi nee re d Perfor ma nce Standa rds (EPS) for each skill involv ed in rep air ing build ing
co mpone nts. Included in th e EPS are a ve rage task durations for a spec if ie d unit o f
measure (e .g., 100 sq ft) for a g ive n bu ilding co mpone nt (e. g., th e roof) . Thi s info r ma t ion
was co mbine d wit h th e freq uency of eac h task during t he life cyc le of eac h co mpo ne nt
an d with sp ecific a t ions given in t he ge ne ric des ign doc uments. The skills involved we re
obtained fr om intervie ws wit h ra nge suppor t divisi on personn e l. Average annua l labor
hours were th en dev el oped ove r th e life c yc le of each com pone nt. It is impor tant to note
that, if th e fr equen cy of rep air for a particul ar component is, sa y, 5 yr, and if the
ave ra ge task duration obta ined fro m the EPS is, say , 25 hr (for a particular skill ), then
t he average annua l lab or hours were calc ula ted to be 5 (i.e., 25/5 = 5). Thus, even th o ugh
th is com pone nt pr obably will not need rep airing until th e fi fth year of its li fe , it adds an
ave rage annual workload of 5 hr.

Berm Maintenanc e. Berm ma intena nce a t the MPR Cs diffe rs dr asticall y from ber m
mai ntenance a t th e Infan try Rifle Marksm an ship Ranges. Generall y speaking, pe rson ne l
ta rge t berm mainten ance is highl y cor re la ted with erosion, whereas a r mo r target berm
ma intena nce is highl y co rre lated wi t h th e type of training uni t usin g the range. Thu s,
ber m maintenance mus t be calc ula ted differently for the tw o target t ypes.

Person nel targe t berm maintenance was calc ula ted as expla ine d in Cha pter 4 under
Annual Maintenanee Addition. The calc ula t ion of la bor -hour requi rem ents for a r mor
target berm mainten an ce involv ed th e following s teps in es t ima ti ng t he number of cubic
feet of ea r t h (or material) rem oved pe r battalion:

J. Since t he re a re many more ta rge t ex pos ures per ba ttalion tha n th ere is a mmu ni
ti on available , c urre nt a mmuni t ion limi ts were used as a s ta r t ing point to es t ima te th e
a mount of ea r t h re moved fr om ber ms at the MRPCs.
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2. Information on "targe t misses" was ge ne ra ted from ave rage qu alificat ion
percentag es.

3. Information fr om range personnel a t Fort Brag g, NC, and Fort Riley, KS,
indicated that approxim ately 85 percent of target misses a re low, s ince a "high" miss
does not give gunners a reference point fr om which to recalibrate th eir equipment.

4. The a mount of da mage (in ter ms of cubic feet of ear t h removed) for different
types of a mmuniti t ion was a lso determ ined from interv iew ing personnel in range di visions
at Forts Bragg an d Rile y a nd in t he DEH range suppo r t di vis ion, a t For t Bennin g, GA.

5. Data fr om I th rough" were used to dete r mine the total c ubic feet of ear th
rem oved per ba ttalion. Once t his total was dete r mined, th e EPS were used to obta in
data on the skills and task durations involved with regrading and hauling in new
material. It was assum ed, based on interviews with range division personnel, that
approximat e ly 80 percent of th e t ime, only regrading was necessary; 20 percent of th e
time, both regrading and haul ing in new material were requi red .

At th e Infant ry Rifle Marksm anship Ranges, dam age due to the a mount of rounds
fire d was reported to be neg ligi ble compared with t ha t due to e rosion. Data on be rm
repa irs were gathered fro m the For t Benning Range Support Divis ion to subs t ant ia te this
ass umptio n. Semiannual berm ma intenance was determined to be all that was need ed.
Again , lab or-hour est imates a nd skills involv ed were obta ined fro m the EP::;.

Tank Trails and Gravel Maintenan ce Area. To determine labor-hour estimates for
th ese two maintenan c e functions, personn el in range divi sions and DEH range support
divisions were int e rvie wed to determine fr equen c y and ex tent of mai nt enance requ ired.
Esse nt ia lly, complete regr ad ing of th e tank trail s and th e gra ve l ma inten ance area were
required between ar mor and inf antry ba tta lions. Once t he freque ncy a nd extent were
de te r mined, they were co mbined wit h EPS data to cal cula t e t he labor-h our requirem en ts
per skill.

Other Grounds Ma intenance. This category of main tenance inc lud es miscellaneo us
tasks such as herbic ide treatm ent, brush-cleaning, and rep air of tank-trail markers and
range markers. Information on task fr equency, duration, and skills involved was obt a ined
from interviews with the DEH range support division.

Target Replacement

The fr equen cy replaci ng personne l and ar mor targets was es t ima ted using the
foll owing pr ocedure:

I. For each type of a mmunit ion to be used at RET::; ranges , the percentage of
target hit s was estimated using historical data from range divisi ons at Forts Riley and
Benn ing.

2. Current ammunition limitations were used to estim ate th e number of rounds
a llo t ted to each type of train ing unit .

3. The number a nd t ype of rou nds that a target ca n accept before needing replace
ment as well as th e ti me req uired to make and replace eac h ty pe of target were
dev eloped using info r mation collec ted by the range div isions and DEH range support
divi sions.
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4. Once t he ta rge t hit rate , am mun ition a llo t me nt, number of roun ds a t arge t can
accept be fore replacem en t, a nd task skills and durations were known, the freque ncy of
replacem ent and es timated (;'bor-hour req uirements were calc ula ted.

Translating Productive Labor Hours Into Number of Personnel

The result s obtai ned using th e me t hodo logy outlined above yielded estimates for
the number of produ ctive labor hours required per skill for maintenance. These tota ls
were adjusted upward tw ice to account for :

I. An employee's availability.

2. The percent age of an employee 's t ime spe nt pr oduct ive ly.

The e mployee's availability is the percentage of time available fo r work, excluding
time off for holidays, s ick and ann ual leave, tra ining, a nd other absences . An e mployee
is ava ila ble , on the ave rage , only abo ut 139 hr out of a possi ble 167 workhours each
month. All pe rson nel were co nsidered to be in Leave Category 6, i.e., a nnua l leave is
accrued a t the ra t e of 6 hr per pay period and sic k leav e is acc rued a t the rate of 4 hr
per pay period.

The number of pr oduc ti ve labor- hours was adjusted aga in using t he Dep art ment of
Defense (DOD) goa l of 60 percent pr oductive tim e spe nt on th e job. Labor-hour require
ments for operating t he RCS were adjus t ed only by th e av ailability factor and not th e
productivity factor, si nce RCS ope ra tio na l tasks can be done in th e a mount of time a unit
is t raining at the ra nge plus th e tim e allotted for start-up, power down, and scenario
dev elopment. (These a llotted times are discussed in Chapter 3.)
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3 R~:SUl.TS AND ANALYSIS

The lab or hours calculated using th e method in Cha pter 2 were trans lated into
staffing requirements. The re sul ts of this translation are give n as a fun ction of th e
number and type of t rain ing units using a give n range.

Operations

Tabl e 2 pr ese nts the res ults of inte rv ie ws with range d ivis ions regarding throughput
times fo r th e t ra ining units an d ra nges with in th e scope of th is research. As indica ted in
Cha pter 2, t he results include the ti me necessary for all RCS operat ional tasks. Labor
hour requirements per unit of training were calculated by multiplying the required da ys
to complete training by the average dai ly tra ining time.

Maintenance

The sa me general division of ma intenance functions giv en in Chapt e r 2 was used to
ana lyze th e resul ts .

RETS Equipment

The re sults in Tables 3 throug h 8 were used to compile Table 10, which sho ws the
ca lc ula ted workload (in product ive lab or hours) for repair/replace maintenance of all
RETS equipme nt. Results were derived in the sa me way for all ranges. Some results are
included for the Infantry Moving Ta rge t Car r ie r (IMTC) to pr ovide an exa mple .

System Rel iabili t y. As noted in Cha pte r 2, RETS reli ability ra tes were obtai ned
fr om ope ra tional testing a t tw o sites and fr om I year's histor ical data a t th e Malon e 18
DTR a t Fort Benning. Onl y Lan es 4 a nd 5 were selec ted for data co lle c t ion since other
lan es use ea r lie r ge ne ra t ions of th e RETS. Eac h t ype of RETS equipme nt was
categorized broad ly as "mechani cal" or "el ectrical" based on whether failure is more
highly correlated with equipment cycles or equipment ope ra t ing hours, respec tivel y.
RETS equipment ca tego r ize d as el ectr ical include high- an d low -power junction boxes,
t he target interface unit , and th e RCS. All others were categorized as mechani cal.
Some est ima t ion techniques had to be used to reduce th e historical data to MTHF or
MCBF because only the numbers of failu res were included in the data, without regard to
equipment usage. To make th e es tima tes:

I. Range usage data were obt ai ned fr om tra ining records for the prior yea r .
These data ind icated that 160 infa nt ry co mpa nie s cy cl ed through the ran ge at an average
of 200 troops per company. The number of troops per company was averaged over the
number of lan es, yie lding an a ve rage of 17 troops per co mpa ny to use Lanes 4 and 5.

2. The number and se que nce of target exposures in a t ypical attack-withdra wal
training scenario was used to yield th e total number of cycles for RETS equipment pieces
when reliability was measure d in MCBF. The number of equipment usage hours was used
to yie ld the total number of hours for RETS equipmen t pieces when re liabili t y was
measured in MTBF. Tabl e 3 lists results of the re liability analysi s.
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Table 2

RCS Opera tor Labor-II our Requirements

". ..

--c

Days Required
Training to Complet e Averag e Daily Labor-Ilour Requir em ents per Training Unit
Unit Training Training Tim e (hr) MPRC-II MPR C- LI DTR MDTR APP MPP AR P MR P SPP

Company 1 6 - - 6 6 6 6 6 6
Infant ry bn H 20 280 280
Armor bn H 20 280 280
Helicopte r bn 10 16 160 160
Sniper company 1 9 - - - - 9



Table 3

System Reliability

Equipment Mean Time/Cycles Between Failure

Armor Moving Target Carrier
Target Int erface Unit
Armor Hostile Fire Simulator
Armor Targe t Kill Simulator
Infantry Target Mech an ism
Infantry Moving Target Carrier
Infa ntry Host ile Fire Sim ulator
Night Muzzle Flash Simula tor
High -Power Junction Box
Low- Power Junc t ion Box
Range Con t ro l Stat ion
Targe t Holding Mechani s m, Ta nk Gunne ry

161.2 9
10,000
7,692

1, 149.43
16,666.67

222 .22
1,315.7 8

33 ,333.33
2,5 64. 10
2,5 64. 10

684.93
3,2 25 .8 1

cyc les
hr
cyc les
cycles
cycles
cycles
cycles
cycles
hr
hr
hr
cycles

Task List . .Each technical manual for t he RETS equipment contai ns a mainten a nce
all ocation char t (MAC) a nd a list o f pr eventive maint enance checks a nd se rvices
(PMCS). The MA C gives a comp le te hierarchi cal br eakdown of eac h t ype of RETS equip
men t by assemblies, subassemblies , sub-s ubasse mblies , and so on. Associated with each
leve l in the hierarchy are:

I. Tasks invol ved with rep a ir, e .g ., insp ect, test, service , replace, repair, al ign.

2. The level of co mple xity of each task, i.e ., crew/operator, orga niza t ional ,
direct/general support, or dep ot.

3. Esti ma te d durat ion (in labor hours) o f each task .

The PMCS co nta ins a schedule for eac h pr e ventive mainten ance task, an assoc ia ted lev el
of co mple xity, a nd a duration. The le vel o f co mplex ity for eac h task is assoc ia ted with a
sk il l gi ven in th e Fina l Qua lit ati ve and Quantitat ive Pe rsonne l Req uirem ent s Infor ma ti on
(FQQPR1) for the RETS equipmen t. Ta ble 4 lists th ese le vels of co mplexi ty and the
assoc ia ted skills. The MA C a nd PMCS were combined to yield a co mple te list of ta sks
for RETS equipme nt mainten an c e.

Range Usage. Usage data were de ve loped for the training ran ges bas ed on number
of cycles or opera t ing hours for each t ype of RETS equipme nt corres pond ing to the t ype
of uni t usi ng th e range. The nu mbe r of cyc les was determined fr om appro pr ia te Ar my
documen ts that specify s tanda rd train ing scenar ios fo r each type of unit. In a ll cases,
only mandatory train ing scena r ios were used to dev elop total target exposures. Table 5
show s the sou rc es used for dev eloping the number of target exposures per type of
t ra ining uni t.

For units training a t th e MPRCs, the number of ta rge t ex posures listed in th e
trai ning documents was reduced to incorporate ope ra t iona l readin ess rates of th e equip 
ment used in training, i.e. , tanks, heli copters, a nd Brad ley Fig ht ing Vehic les. The
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Table 4

RETS Equip me nt Skills

..

Le vc l o r Co mplcxi ty

Operator/crew
Organiz a tiona l
Dir ect/gen eral suppor t
Dep ot

Table 5

Skill

we 4801
we 537 8
we 2650
None Specified

Da ta Sources for Target Exposure Development

Tra ining Unit Source Doc ument Se lectcd Tables

Armor bn FM 17-12-1 6-9, 11 & 12
FM 17-1 2-2 6-9 , II & 12
FM 17-1 2-3 6-9, II & 12.

Infantry bn FM 23-1 (Test) 16-5,17 -1,
18-1 through 18-5

Helicopter bn FM 17-40 5-10
Co mpa ny FM 23-9 Field Fire I & 11,

Co mba t Fire, and
Record Fire

Sniper troop TC 23-14 Entire document
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readin ess ra tes essent ia lly reduce th e s ize of a batt ali on, thus reducing the number of
ta rge t exposures per battalion. Tabl e 6 shows each ba ttal ion t ype' s s ta ndard size (in
te rms of number of eq uipment pieces), ope rationa l read iness (OR) ra t e, and effecti ve
size for comput ing target ex pos ures. Fo r a rmo r ba ttalions , the s t anda rd size was taken
as the average of th e sizes for J -Ser ies (54) and H-Series Battalions (58); for helicopter
battalions, Table 6 shows the standard number of scout helicopters. The effective size is
found by mutiplying the standa rd s ize by the OR rate .

Table 6

gffective Battalion Sizes

Opera t ional
Standard Readiness Effective

Training Unit Size Rate, % Size

Armor bn 56 85 47.6
Infantry bn 54 81.8 44.2
Helicopter bn 21 90 18.9

One final ad justm ent was made to range usage to account fo r the training units'
need to requalify. From intervie ws with range divi sion personn el , it was es t ima ted that
30 percent of each ty pe of train ing unit fails to qualify . Thus, usage in terms of target
exposures was increased an additional 30 percent. Table 7 sho ws the fin al adjusted usage
tot a ls for each t ype of training unit a t each range.

Data File . Inform at ion ge ne rated th us far was loa ded into a relationa l da ta base
management system for analysi s. To summar ize the re sults, eac h com pone nt /asse mbly/
subassembly of RETS equipm ent was associ ated with many data fields. The foll owing
lines of data for the IMTC show s an exa mple of this inform ation :

Com po- No. per No. pe r Usage per Usage per Usage pe r
nent MPR C-H MPRC-LI Arm or On Inf Bn lIeli Bn

Il\lTC 45 41; 288 803 0
- Bonding

Wire

Method of Responsibl e Type of
Task Skill Accomplish - Dura t ion Organiza ti on Component

ment (hr)

Repair WG 2650 In-H ous e 0.20 010 Mechanical
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Table 7

Range Usage: Total Cyc les or Hours Per Train ing Unit for Typical Training Scenarios

Range Types

MPRC- Il MPR C-Il MPR C-H MPR C- L MPR C-L MPR C- L
Rim! Armor Infantry Helicopter' Arm or Infantry Helicopter DTR MDTR ARP MRF AFF MFP SFF

Equipment Battalion Battalion Battalion Battalion BallAlion Battalion Comp. Comp. Comp. Comp . Co mp. Com p. FIaL

""- AIlFS 12782 6666 3121 12054 5938 3081 0 0 0 0 0 0 0

AMTC 4379 2181 0 4295 2097 547 0 0 0 0 0 0 0

ATKS 12782 6666 3121 12054 5938 3081 0 0 0 0 0 0 0

mrs 0 0 0 5021 1367 659 1020 1020 0 0 0 0 6835

IMTC 2223 2202 0 2267 2246 0 7140 7140 0 0 0 11752 710

lTM 9781 9690 4685 9809 9718 4685 12153 12153 19984 20048 19458 19586 6835

LJD-Il 12600 12600 0 12880 12880 0 576 576 0 0 0 576 36

LJD-L 63000 63000 28320 55720 55720 28000 1056 1152 672 864 576 384 396

NMFS 6669 6607 3705 6654 6593 3701 5004 0 0 0 0 11752 6835

Res 280 280 160 280 280 160 6 6 6 6 6 6 9

TlIMTG 8403 4485 2674 7759 3841 2534 0 0 0 0 0 0 0

TIU 20160 20160 3840 12880 12880 3520 0 0 0 0 0 0 0



Reli abili t y

Not Ava ilab le

Reliab ility Esti mation. Da ta collected for th e reli ability of eac h t ype of RETS
equipme nt were insufficient to es t ima te re liability for eac h assembly and subasse mbly
(i.e ., histo rical da ta on past pe rfo r mance and rep a irs were lacking). In addi tion , it was
imposs iblc to es t ima te the labor- hour requirements for eac h sk ill involve d, i.e., WG 4801,
WG 5378, and WG 2650. Therefore, th c foll owing technique was used t o es t ima te lab or 
hour require me nts fo r task -skill combina t ions:

I. For each skill a nd task invo lve d (e.g., inspect, repair, se rvice, replace) g iven in
the MA Cs, ave rage la bor-hour du ra t ions were ge ne ra ted.

2. Assuming each subasse mbly has a n equa l ch ance of fai ling, each ta sk -sk ill
co mbina tion was as s igned a probabili t y of use according to a fr equen cy distribution
ob tained from t he MAC.

3. The histori cal sys te m rel iability rates for th e RETS equipme nt were th en
adjuste d (or distr ibut ed) acco rding to the fr equency distribution obtained above. Each
task -skill co mbinat ion fo r each ty pe of RETS equipme nt th en had an assoc iated
reliability called th e "ad justed reli ab ility." Table 8 sho ws resul ts for th e IMTC and
Appe ndix A giv es the mathe ma t ica l de tails.

and Labor-Hour Re uirem ents Derivation. The adjuste d reli ab ility
associa ted with eac h task -sk ill co mbina ti on a llo wed a frequency of occur re nce to be
deri ved fo r each combina t ion. This s tep was don e by multiplying th e adjus ted reli ability
by the usage given in Table 8. Once the fr equency of use was calc ula ted, labor-hour
requirements for each task-skill co mbina t ion were found by multiplying th e av erage
durat ion by the fr equency. In thi s way, total lab or-hour requirem e nt s for eac h skill for
each type of RETS equipme nt per type of training unit were comput ed. These lab or-hou r
requirements were then summar ized ove r all applicable' types of RETS equipment to
yie ld a total labor-hour requirem ent per skill.

Preve nt ive Mai nt en an ce. Pre venti ve maint en an ce (PM) lab or-hour requ irem ents
were based on a "r educed" PM schedule in e ffec t a t th e Malone 18 Defense Test Range at
For t Benning. "Reduc ed" refe rs to a reduc tio n in the fr equenc y of eac h PM task. These
frequencies a re di rec tl y applicable to a ll Infantry Rifl e Marksm anship Ranges a nd a ll
infantry RETS equipme nt a t the MPRCs. Howev er, no expe r ience has been gained with
armor RETS equipme nt , so fr eq uen ci es for th ese components were rel ated to co r re 
sponding fre que ncies for s imila r equipment in the reduced infantry RETS equipm ent PM
schedule. When no direct coun te rpa rt was found, a relationship between simila r tasks
was es tablished. The f' oll ow ing exam ples illustrate these two t ypes of comparison s
(si milar compone nts and si mila r tasks) fo r the IMTC and the AMTC:

I. Similar compone nts. Bo th the IMTC and the AMTC hav e track sys te ms . At
For t Benning, a monthly fr equenc y was ass igned to the task "checking the IMTC track
sys te m." Therefore , it was dec ided to ass ign a monthly frequency to checking the AMTC
track system as well.

' For exa mple , s ince th ere is no Ar mor Moving Target Ca rrier a t a Defense Test Range,
th at piec e of equipmen t woul d not be applicable .
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Table 8

Adjusted Reliability Results (or the IMTC

... ..

""""

Number or Oecurrenees per Skill Adjusted Reliability pet' Sk iU
aers Equipment Task WG 4801 WG $378 WG 26$0 Contraet Total Reliability WG 4801 WG 5378 WG 2650 Cont ract

IMTC Inspect 0 19 7 0 26 0. 0045 0 0.00329 0.001 21 0
Test 0 4 1 1 6 ('\.0045 0 0.00069 0.00017 0.00017
Replace 0 20 6 0 26 0 .0045 0 0.00346 0.00104 0
Repair 0 11 H 1 26 p .004$ 0 f 0.0 019 0.00 242 0.0001 7



2. Similar tasks. The IMTC has no associated bunk er equipme nt. However, the
PM task o f' checking th e AMTC bunke r equipment consists o f inspecting the hardware and
ca bles fo r da mage. This gencra l t ype of task was assig ned a monthl y fr eque ney for the
IM T C at Fort Benning, so th e inspection of th e AMTC bunke r hardware an d cables was
a lso ass igned a monthly fr eq uen cy.

Not e that only the PM fr equen ci es were adjusted an d not the task durations.
Appendix B contains th e reduced PM schedules for a ll RETS equip me nt. The PM
infor ma t ion was inp ut to the da t a f ile where a nnua l PM labor-hour requi rem ents were
ge ne ra ted for each skill . Thus, t he da ta f ile conta ine d a complete prof ile o f ma intenance
for t he RETS eq uipmen t . Tables 9 through 12 sho w t he estima ted workload in produetive
labor hours by type of RETS ran ge, t raining unit , an d RETS equipme nt for each skill .

Heal Property

As indiea ted in Chapte r 2, rea l-pr op erty mai nten a nce was ea tegorized into
Build ings and Fac il ities, Berms, Tank Tra ils and Grav el Ma int en an c e Area, and Other
Grounds Maint en an ee. These ca tego r ies were used in calcula t ing th e results.

13uildin s and Fae il it ies. Tabl es 13 and 14 show th e es t ima ted annual workload for
s tanda rd build ings a nd fa ciliti es a t the RETS ranges . Note t hat t he a nnua l total s a re
a ve raged over the lif e cycle of each co mpone nt . Appendix C co nta ins detailed resu lts
fr om which Tabl es 13 an d t4 wcre genera ted.

Berm Maintenance. As indi cated in Chapter 2, a r mor target be rm mainten ance
differs drastically from personnel target berm ma intenance due to th e t ype of ammuni 
ti on used to fire at th e two t ype s of berms.

Armor Target Berm Maintenance. Onl y the a mount of ma in-g un am munition was
co ns ide re d in es t imat ing berm mainten an ce in contrast to the es ti mates fo r RETS equip
ment, which used target exposures . Tabl e 15 summar izes th e lab or hour s an d rel ated
information per training unit.

For the est imation, an nual a mmun ition limits pe r ba t ta lion were used. Since each
t ype of battali on uses a ra nge three t imes per year, annual am munition lim its were
divided by 3 to obta in a n a ve rage a mmo usage per occur re nce of a battali on.

To calc ula te th e a mount of ber m damage, an es t ima te of the number of target
misses (or berm hit s) was need ed. Data on th e percentage of t arget hits were co llected
fr om range div isions. These percentages wcre subtrac ted fr om th e a mmo lim it s to yie ld
an es t ima t e of th e perc entage of t arge t misses. Based on interview s with range divis ion
person nel, the target- miss percentages were adj usted down by 15 perc ent to account for
"low" target misses.

The am ount of dam ag e to a berm (in t erms of cubic fe e t of material rem oved)
de pe nds on the type of a mmunition be ing used . Data from DEH ra nge suppor t divis ions
were collec ted to es t ima t e damage per t ype of round fired. For 105-m m ammunition,
the es ti ma te used was 67.5 cu ft rem oved per round; for 25- and 30-mm, the est ima t e
used was 3 eu ft removed per round.
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Table 9

, , . ,

Estimated Workload for Annual Preventive Maintenance of RETS Equipment

Range Type
MPIiC-1I MPRC-U

RETS Equipment
Productive Productive

." Labor Hours Skill Labor Hours Skill
<.n

Armor Moving Target Carrier 446 WG 5378 335 WG 5378
Targe t Inter face Unit 259 WG 5378 166 WG 5378
Armor Hostil e Fire Simulator 1555 WG 5378 994 WG 5378
Armor Targ et Kill Sim ulator 864 WG 5378 552 WG 5378
Infantry Target Mechanism 3089 WG 5378 3104 WG 5378
Infantry Moving Target Carrier 1944 WG 5378 1987 WG 5378
Infantry Host ile Fire Simula tor 0 WG 5378 336 WG 5378
Nigh t Muzz le Flash Sim ula tor 1782 WG 5378 178 2 WG 5378
High -Power Junct ion Box 162 WG 5378 166 WG 5378
Low-Power Junction Box 810 WG 5378 716 WG 5378
Range Control Station 24 WG 5378 24 WG 5378

22 WG 4801 22 WG 4801
Target Holding Mechanism,Tank Gunnery 1152 WG 5378 710 WG 537 8

Total by skill

WG 4801 22 22
WG 5378 12 ,088 10,872
WG 2650 0 0
Cont ract 0 0

--- --
Total 12, 110 10,894



Table 10

Estimated Workload for Annual Preventive Maintenance of RETS Equ ipment

Produc tiv e Labor Hours by Range Type

RETS Equipment IYfR MDTR AFF MFF ARF MRF SFF Skill

'"a> Infantr y Target Mechanism 265 .2 237 .6 46 .8 18.0 109. 2 140 .4 187 .2 Range mechanic

Inf antr y Moving Target Carrier 259.2 259.2 0.0 129.6 0.0 0 .0 43.2 Range mechanic

Infantr y Hostile Fire Simulat or 12.0 12.0 0.0 0. 0 0. 0 0.0 144.0 Range mecha nic

Night Muzzle Flash Simulator 92.4 0.0 0.0 39 .6 0 .0 0.0 158.4 Range mechanic

IIigh-P ower Junction Box 21.6 21.6 0.0 10 .8 0.0 0.0 3.6 Range mechanic

Low- Power Junction Box 39 .6 43.2 10.8 7 .2 25 .2 32.4 39. 6 Range mechanic

Range Contro l Stati on 21.6 21.6 21.6 21.6 21.6 21.6 21.6 Comput er operator
24.0 1!,! 24 .0 24.0 24.0 24.0 24.0 Range mec hanic

Tot al by skill

Computer opera tor 21.6 21.6 21.6 21.6 21.6 21.6 21.6
Range mechanic z.!.!,Q. 619.2 71.6 229 .2 158 .4 ~ 600 .0

Total 735 .6 640.8 93 .2 250. 8 180.0 218. 4 621.6



Table I I

Estimated Workload per Battalion for Replace/Repair RETS Equipment

._--- - -- - --- -------
Jla e Type

MPII C -1I MPR C-L

Productive Produetiv e
l.&I>or lIours Labor Hours

RJrrS P..quipment Armor lnrsn. lIeL Skill Armor In ran. lI eL Skill

Ar mor Movir lg TRl'Gc1 Ca r r-ier 4. 7 2.3 0 we rJ378 4.6 2.3 o.s we 537B
!iR.O 2B.9 0 WG 2650 56.9 27 .B 7. 2 we 2650
5.4 2.7 0 Cont rac t ~) .3 2.6 0.7 Cont rac t

Targ et lnt cr Iac c Unit 1.6 \. 6 0 .3 We 265 0 \.0 \.0 0. 3 we 2650
\.2 1.2 0. 2 Contrac t O.B O.B 0. 2 Contrac t

Ar mor Ho stile Pi ro Si mum tor 0 . \ 0. \ 0 .1 w e 537B 0.\ 0 .\ 0.\ we 537B
0.2 0 .4 0 .2 we 265 0 0.7 0. 3 0. 2 we 2650

Arm or Targ et Kill Simula tor \ 2. 7 6. 6 3.1 we 2650 12 .0 5.9 3.0 we 2650

Infant ry Tnrg e t Mechanism 0.\ 0. 1 0. \ we 537B 0.1 0.\ 0. \ we 537B
0. 5 0 .5 0 .3 WG 26rlO 0.5 O.S 0 .3 we 2650

Infnntry Moving Target CArrier 5.5 s.a 0 wo 5 378 5 .5 5.4 0 we 537B
3 .5 3.5 0 we 2650 3.6 3.5 0 w e 2650
O.B O.B 0 Contrac t O.B O.B 0 Cont rac t

Infantry Host ile Fire Simu le to r 0 0 0 w e 537B 0 .2 0.1 0.\ w e 537B
0 0 0 we 2650 \ .B 0.5 0.2 WG 26 50
0 0 0 Co n trnc t O.B 0.2 0 .1 Contrac t

N ight Muzzle Fla sh Simu lAtor 0. 1 0 .\ 0.\ WG 26 50 1.5 0.\ 0.\ we 26 50

High-P ow er Junct ion Box 7.3 7.3 0 we 2650 7.5 7. 5 0 WG 2650

Low-P ower Junction Box 36 .6 36 .6 16 .5 WG 2650 32. 4 32.4 16. 3 we 2650

Range Contro l Station 0 .1 0 .1 0. \ WG :1378 0. \ 0. 1 0.\ WG 5378
0. 2 0. 2 0. \ we 26 50 0 .2 0. 2 0.\ we 2650
0 .\ 0.1 11.1 Cont rac t 0.\ 0.\ 0.1 Contrac t

Target lI o lrting Mechanism, 0.1 0 . \ 0 . \ we 4BOI 0.1 0.\ 0. \ II'G 4BO\
Tank Gunnery 1. \ 0.6 0 .4 We 537B 1.0 0 .5 0 .3 WG 537B

0.1 0 .1 0 .1 WG 265 0 0. \ 0. \ 0.1 WG 265 0

hi.. 1:2. .!.:!! Con trac t 2 .B \.4 0.9 Con tract

n7riin)y sk iII

we 48 01 n.t 0. \ 0. \ 0.\ 0.\ 0.\
WG 5378 t 1.(; R.5 0.7 11.(; 8 .6 \.3
WG 26~)O \ 20 .B 8 5.R 20 .7 I\ B.2 79 .B 27.B
Co n trac t \ 0.6 6.4 1.3 10.6 g 1:.Q.

Total \ 13.1 \0 0 .8 22 .B 140. 5 94.4 3\ .2
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Table 12

Est imated Workload to Replaee/Repa ir RETS Equipment at Inrlmlry Kin e Ranges

Productive Labor llours by Range Type

RETS Equipment lYTR MlYTR AFF MPP ARP MRP SPP Skill Title

Inran try Target Mechanism 0.1 0.1 0. 1 0. 1 0.1 0.1 0.1 WG 5378
0.7 0.7 l.l i .i 1.1 1.1 0. 4 WG 265 0

Infant r-y Mov ing Target Carrier 17.2 17.2 0 28 .3 0 0 1.7 WG 5378
11.2 11.2 0 18 .5 0 0 1.2 WG 26 50

2.6 2.6 0 4.3 0 0 0.3 Contrac t

Inrantry lIo stile Fire Simulator 0.1 0.1 0 0 0 0 0.3 WG 5378
0. 4 0. 4 0 0 0 0 2.4 WG 2650
0. 2 0.2 0 0 0 0 1.1 Contrac t

Night Muzz le Flash Simulator 0.1 0 0 0.3 0 0 0.2 WG 2650

ltigh-Power Junction Box 0.3 0.3 0 0.3 0 0 0.1 WG 2650

"" Low -Power Junc tion Box 0.6 0.7 0 .3 0.2 0.4 0.5 0.2 WG 265 0
00

Range Con trol Station 0.1 0.1 0.1 0 .1 0.1 0.1 0 .1 WG 5378
0.1 0.1 0.1 0 .1 0.1 0.1 0. 1 WG 265 0
0.1 .!!.:!. .!!.:!. .!!.:!. .!!.:!. .!!.:!. .!!.:!. Contract

Total by skill

WG 480 1 0 0 0 0 0 0 0
WG 5378 17.5 17.5 0 .2 28 .5 0.2 0.2 2.2
WG 2650 13.4 13.4 1.5 20.5 1.6 1.7 4.6
Contrac t 2.9 ~ .!!.:!. 4.4 .!!.:!. .!!.:!. ~

Total 33.8 33.8 1.8 53 .4 1.9 2.0 8.3

"



Table 13

Buildings and Facltlt tes Labor-H our Summary

Fac ili t y Name Skill Lev el Annu al Labor lIours

Cont ro l tower Ma int. worker 8.72
Sheet me tal 0.4 2
HVAC tech. 2.50
Painter 2.87
Carpe nter 0.65

Std . bldg . # I Maint. worke r 49. 46
Painter 5.68
Sheet me tal 7.13
Ca rpenter 1.21
HVAC t ech . 3.90

Std. bldg. #2 Maint. work er 50.40
Painter 5.5 4
Sheet me tal 7.13
Ca rpenter 0.8 9
HVAC tech. 4. 20

La t rine Maint . work er 9.3 1
Pain ter 1.82
Sheet metal 1.34
Carpenter 0.88
Plumber 0.23
HVAC tech . 0.30

Am mo sto rage bldg . Ma int . work e r 9.04
Pa inter 2.29
She et metal 0.58
Ca rpe nte r 0.36

Co vered mess Maint. worker 3.08
Painter 2.40

Lyster bag holder Maint. worker 5.83
Painter 0. 32

Co ve re d bleach e rs Mai nt. worke r 1.40
Pai nte r 29.04
Sheet metal 2.9 3
Carpenter 4.75

AMTC storage bldg. Maint . worker 4.07
Painter 0.45
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Table 14

To tal Annual Product ive Labor Hours Sum marized by Skill

All Infantry
Skill MPR C- II MPRC-L1 Rifle Ranges

Main t . worker 186.08 173. 87 137.24
Pain ter 55.36 54.0 I 49. 96
Shee t met al 19.55 19.55 19.55
Ca rpenter 8.2 4 8.24 8.24
HYAC tech. 8.40 8.40 8.4
Plumber 0.23 0.23 0.23

Based on Engineered Performa nce St andards (EPS), ea r t h-g ra di ng requir es approxi 
ma te ly 2.42 hr /1350 cu ft and approxim ately 4. 43 hr when new material must be hau led
to the s ite. Da ta fr om range suppo r t divi sio ns showed th a t, for berm ma inte na nce at
Bradl ey and tank ranges, regrading is required 80 pe rcent of t he tim e and new mate r ia l
must be hauled in 20 percent of the ti me. Thi s av erages to : (80% x 2. 42) + (20% x 4.(3)
= 2.82 la bor hours per unit of measur e (1350 cu ft). Based on t ypical skills involved, t he
2.82 labor hours were d ivid ed a mong a hea vy equ ipment opera tor and a mainten an ce
worke r at a ratio of 2:1. Table 15 shows t he est imates ob tained using the pr ocedure just
described.

Pe rso nnel Target Berms. As indicated in Chapter 2, personnel target ber ms
deter iorate primarily becau se of e ro s ion and secondarily because of usa ge. Semiannual
be rm maintenance was deter mined to be often enoug h, based on data co lle c t ed fr om Fort
Benning. Tables 16 a nd 17 sho w th e results.

Tank Tra ils and Gravel Mainten an ce Area. Af ter the frequency of rep a ir fo r tank
trail s and gravel maintenance areas were determined from ranges c ur rently in use , EPS
and gen eric design doc uments were consult ed to determine lab or- hour requirem ents.
Approxim ate ly 16 hr /mi of tank trail are requi red fo r eac h occur re nce of an ar mor or
infa ntry battalion. For the grav el ma intenance and holding a rea , a minor repair is
required fo r eac h occurrence of a battalion requi ring appro xima tely 3.34 hr/1800 sq ft; a
major rep air is requi red approximatel y every seven battalions (except for helicopter
ba ttalions), requir ing 5. 35 hr/1800 sq ft . Table 18 shows these results.

Other Grounds Maintenance. Tasks include d in th is funct ion were obtained fr om
historical data on ranges currently in use and fro m intervie ws with DEH range support
div is ions . Table 18 giv es results o f the da ta a na lys is a nd interviews.

Target Repla cemen t

Follo wing the procedure outl ined in Cha pter 2, labor hours for target replacem ent
were es ti ma ted as foll ows :

Target Hits . For each t ype of a mmuniti on to be use d a t RETS ranges, a n es t ima te
of t he percentage of t arget hit s was obtai ned from ra nge divisions a t For ts Rile y and
Ben ning. Table 19 shows the results .
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Tab le 15

MPRC Berm Repair per Ba ttalion

R.o~ . Battalion Target Tog, Amm o Ammo Ber m Berm Ber m Total
(mm) Lim it lli ts (% ) IU ts Removed Labor lIours Labor Hours

(cu It) per Be 1ta lio n pet Battalion Skill

;\lPRC-1! Armor Ar mor Repair 105 1587 23.38 371 25.0 42 52.3 1 39.23 Heavy equip. op .

"" - L 13.08 ~18in t. work er

~lPR C-1l Infantry Ar mor Repair 25 21,820 23.38 5102 15, 306 3 1.9 7 23. 98 Heavy equip. op,
- L 7.99 ~18in l. wo rk er

~IPR C- 1I lie licop ter Armor Repair 30 83 16 ~ 2 . 5 0 353 ~ 10, 602 22.15 16.61 Heavy eq uip, op ,
- L 5.5 4 \1aint. work er

~lPRC- 1 1 li e Iic op ter Ar mor Re triev a l Dlu e -- - - -- 10. 00 10 .00 \ 18 int . work er
- L Spear
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Tobie 16

MPRC Berm Repair-Annual Tasks

Range Target TasI< No. of Duration Annual Annual Annual Sk ill
Ber ms per Ber m Frequency Labor Hours Labor Hours

per Skill

MPHe-II Personne l Repair 198 2.5 0.5 247.5 185. 62 Heav y equip. op.
61.88 Maint, worke r

MPH C-L Personnel Repair 199 2.5 0.5 248. 7 186.56 Heavy equip. cp,
62.19 Maint. worker

Tllble 17

Ber m Repair - Infantry Rif'le Marksmanship Ranges

AnnWll
Labor Hours

Hange Lanes/Range Ber ms/Lane per Lane Sk iU

DTH 16 17 15.94 Hea vy equipment op,
5.3 1 ~'8i n t. worker

MDTH 16 18 16.87 Heavy equipment op,
5.63 Main t, worker

AHF 16 7 6.56 Heavy equipment cp.
2. 19 Mainl . wo rker

MHF 16 8 7.5 0 Heavy equipment op.
2.5 0 Mainl. wor ker

AFF 32 3 2.81 Heavy eq uip ment op.
0.94 Ma int. worker

MFF 32 5 4.69 Heavy equipmen t op.
1.56 Mainl . worker

SF F 4 12 11.25 Heavy equipment op .
3. 75 Maint. worker
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Table 18

Main lenanee o r Grounds Other 1l\an Berms

MUlti - Purpose Range Co mp lex es

T'" Prequenq Duntion (hr) UnibJ Lobo< Sk ill
II .....

Her tnciuc 2/ yr 10 20/yr ~'8int . work er

Uru~h cte ar tng 1/ 4 wk 5 - 60 /y r 'ls in t . worker

Ihmg c ma rke rs
- Rentece l /yt 0.12S 6. 0 80 /yr Meim . worker

0.37 5 6.0 240 / yr Ca rpen t er
- Rea Ui lt 1/1. wk 0.06 25 6. 0 1040 /yr ~A int . worker

0.181 5 6.0 3120 /yr Carpenter

RAnge ga te s, fenc ing I / yr 8 8/yt We lder
(m...inlain a nd repai r) 4 4Iyr Carpente r

4/yr Mai nlo worker

Gra de tAnk t rai ls 6([ bn 16 / mi 20 miL 270/bn Heavy eq u ipme nt op.
90 !bn MAint. worker

to>
Gra vel ma in t , and I Ib n 3.34 /1800 sq n 15,000 sq ([ 21 Ibn " cavy eq uipm en t op.

0.> ho lding area (minor ) 7lbn

( Major repair) 1/7 bn S.3S / 1800 sq ft 15, 000 sq rl tOOlbn Heavy equ ipment op.
J4/bn Maint. wor ker

Infantry Rlne MarksmaJ'l.'dlip Ranges

Tuk PrequMq Duration bu'} Units lAbor liours Skill

Herb ic ide 1/4 wk 5 60 Ma int. work er

Oru sh cl cening I ly r 15 - I" Melnt, worker

Grass mo wing (se asonal) 13/yr 12 108 Heavy eq uipment op.
36 \1Aint. worker

Foxh oles
-ccve r 1/4 yrs 0.8 I / lan e 0. 2 Carpen t er
-ptetfcrrn 1/4 yrs 0 .6 I / la ne 0. 15 Carpe nt er

Rllinge g e t e s, hmcing l lyr 8 8 Wel der
( mAin ta in And repa ir ) • • Ca rpe n te r

• \!a inl. worke r

Grade roads I / yr • 3 Heav y eq uip men t op.
I ~' a i n l. wor ker

Gre ve ! malnt , e ree I l yr 3.34 /1 800 sq ft 705 0 ~q f t 9 .8t Heav y eq u ipmen t op.
IBOO sq f t 3.27 Main t. wor ker



Table 19

Pereentage or Rounds That Are Target lIits

Ammunition Type Armor Personnel

Rifle (except sni pe r) 70

Snipe r 95

Tank:
105- mm 72.5
7.62- mm 90 50
cal .5 0 90 50

Bradley:
TO W 90
25-mm 50
7.62 -m m 80 50
5.56-mm 80 50

Helicopter:
TOW 50
2.75 FFAR 50 50
30- mm 90

Am munit ion Limits . Based on c ur rent am muni tion limi ts and t he va lues given in
Tab le 15, total target hits per ty pe of training unit were develope d.

Tar e t Failure. The nu mber and ty pe of rounds a targe t can accept be fore repl ac e
ment were required to de vel op a fr eq uenc y of replacement. Da t a concerni ng the ave rage
number of rounds were collected fro m range divi sions. Note that targct re place me nt a t
th e SF F range has a high er fr equen c y. This s itua tio n occurs fo r tw o reasons :

I. A higher percentag e of rounds from marksm en a t th e SFF tend to be loc ated in
a tighter shot group than those of marksm en training a t other ranges.

2. Thi s tighter shot gro up mak es larger holes in th e target, thus decreasing th e
ro unds e ffec t on the target hit sensor .

Therefo re , a high er fr eq ue ncy of rep lacement is necessary to record th e SFI' marksm e n's
scores acc ura tely. The results a re shown in Table 20.

Tar e t Re lace ment. Using t he data fr om Tabl es 19 a nd 20 and t he expec ted
amm uni tio n usag e per t ra ining uni t yie lde d t he expe c ted number of ta rge t replacem en ts.
This number was estimated fo r each ty pe of training unit by mult iplying t he pe rcenta ge
of ta rget hits by th e a mount of a mmuni ti on used and then dividing by the nu mber of
rounds a target ca n accept before replacem ent. Table 21 lists the results.
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Table 20

Number of Rounds Before Target Replacement

--------- - - -_._- ---- - - - -

Target Type

Ammunition Type

Rifle (except snipe r)
Sniper
105-mm
TO W
30-m m
25- mm
7.6 2- mm
5.5 6-mm
cal .50
2.75 FFAR

Armor

N/A
N/ A
20
20
250
250
Negli g ibl e
Negligiblc
Negligibl e
Negligible

Personnel

2000
400

N/A
N/A

15
15

2000
2000

800
N/A

Lab or-H o ur Re uircm ents. Using data fr om training ran gcs c ur rc ntly in ope ra t ion ,
it was found that:

I. It tak es a pprox ima te ly 2 min fo r one we 5378 to replace personnel targe ts.

2. It tak es a ppro xi ma te ly 20 min for a crew of tw o mainten anc e workers to
repl ace s ta t ic a rmo r targets a nd 20 min for a crew of four mainten an ce worke rs to
re place th e moving a rmor t argets .

3. It tak es a pprox imately 15 min per target scc t ion for a ma intena nce wor ke r to
build an arm or target. Thus , it takes a ppro xima te ly 45 min to build th e three-section
armo r s ta t ic targets a nd 75 min to buil d t he fiv e -section a r mo r movi ng targe ts.

Table 2 1 lists th e results of mu lti ply ing th e ex pec ted target replace ment fr equency
by t he duration.
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Table 21

Expected Target Replacement Requir ements

No. or Labor Hour
Range Training Unit Target Type Targ ets Tosk Requirements Skill

MPR C-H Armor bn Armor moving 10 Replac e 13.33 Maint. worker
MPR C-II Armor bn Armor moving t o Build 12.5 Mainl. worker
MPR C-H Armor bn Armor stat ic 80 Replace 53.33 Maint. worker
MPR C-II Ar mor bn Ar mor static 80 Build 60 .0 Maint . worke r
MPR C-II Armor bn Personnel 21 Replace 0.7 Maint. worker
MPRC-L Armor bn Armor moving 11 Replace 14.67 Mainl. worker
MPR C-L Armor bn Armor moving 11 Build 13. 75 Maint. worke r
MPRC-L Armor bn Armor stat ic 77 Replace 51.33 Maint. work er
MPR C-L Armor bn Ar mor st euc 77 Build 57.75 Maint. worker
MPR C-L Armor bn Personnel 21 Replace 0.7 :\taint. worker
MPR C-H InC bn Armor moving 8 Replace 10.6 7 Maint. worker
MPRC-II Inr bn Ar mor moving 8 Build 10.0 Maint. worker
MPnC-H InCbn Armor stat ic 69 Replace 46.0 Maint. worker
MPR C-II Inf bn Ar mor static 69 Build 51.75 Main t . worker
MPR C-II lnf bn Personnel 20 Replace 0.67 Mainl . worker
MP RC-L Inf bn Armor moving 10 Replace 13.33 Mein t , worker
MPR C- L InC bn Armor moving 10 Build 12.5 Mainl. worker

'"
MPR C- L InCbn Armor s ta t ic 66 Replac e 44 .0 Maint. worker

0> MPR C-L InCbn Armor static 66 Build 49.5 Maint . worker
MPRC-L InC bn Personnel 20 Replace 0.67 Main t. worker
MPR C-H Helicopter bn Armor moving N/A Replace N/ A
MP RC-II Helicopter bn Armor moving N/A Build N/A
MP RC-H Helicopter bn Armor stat ic 19 Replace 12.67 Maint. worker
MPR C-II Helicopter bn Ar mor static 19 Build 14.25 Mai nt. worker
MPR C- II Helicopter bn Personnel 88 Replace 2.93 Mainl. worker
MPR C- L Helicopter bn Armor moving 2 Replace 2.67 Main t . worker
~IP R C-L Helicopter bn Ar mor moving 2 BuiJd 2.5 0 Maint . worker
MPR C-L Helicopter bn Armor static 15 Replace 10.0 Meint, worker
MPR C-L Helicopter bn Ar mor stati c 15 Build 11.2 5 Maint. worker
MPR C-L Helicopter bn Personnel 88 Replace 2.67 Maint , worker
DT U Company Personnel 4.1 Replace 0.1 4 WG 53 78
MDTU Company Personnel 4.1 Replace 0.1 4 WG 5378
AUF Company Personnel 6.7 Replace 0.2 2 WG 5378
MRF Company Personnel 6.7 Replace 0.22 WG 537 8
AFF Company Personnel 6.9 Replace 0. 23 WG 5378
MFF Company Personnel 6.9 Replace 0.23 WG 5378
SFF Platoon Personnel 16.0 Replace 0.53 WG 5378
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4 PROPOSED STA FFING GUIDE

Base d on t he res ul ts in Chapter 3, a me thodo logy is proposed for ra nge di visions ,
DElls, an d DIOs to use in de te r m ining t he nu mber a nd type o f s ki lls requi red for RETS
ra ng e O&: M. Re me mbe r that t his guida nce is usage -base d, i.e., the number of spaces
requir ed for O&:M is highly eorrelated wi t h t he nu mber a nd t yp e o f un it s tra ining a t a
given range . Req uire me nts are determined by a fo r mu la for each t ype of s kill invo lved.
This me t hod provides maximum flex ibility in that labor-hour req uire me nts are given by
s ki ll, rega rdless of whi eh organ iza tion manages t ha t s kill. Th e fo r mulas a re given as
linea r fun etion s of the number and type o f trai nin g units for eac h t yp e o f RETS ra nge .
The funetions are of t he form Ax + S , where A is a cons tant assoc ia ted with each t ype of
tra ini ng unit a nd each t yp e of ra nge , B is a cons tant re presen t ing a f ixe d a mo unt of
annua l mai nten ance, and x is the number o f a g ive n t ype of training uni t. To use t he
s ta ffi ng guide , A is found in a table , x is de te rm ined by t he use r , a nd B is se lee ted fr om
a nother table . T he fo rmulas prod uc e la bo r- hour req ui rem e nts t ha t have be en a djus ted
for produetivity and ava ilabili ty (Chapte r 2).

Range Selection

Fro m Table 22, loca te the t ype of range for whi ch yo u a re dev el opin g personnel
require me nts. For eve ry s kill , se lect t he va lue cor respon di ng to the t ype of tra in ing un it
withi n t he ran ge sel eeted.

Range Usage

Mult iply each va lue taken fr o m Ta ble 22 by the numbe r o f tra ining un ~ ts ex pee ted
to cycle through eac h range this ye a r . Note t ha t the number o f t raining ~ n.'t s ex~ected
to cyc le through eac h range e qua ls the numbe r of occur ren c es of that t ra irung un it at a
range t his yea r . For ex a mple , an a r mo r ba ttalion usu a ll y cyc les through ~ n ~ PRC t hree
ti mes per ye a r. Thus, there will be t hree oc c urrenc es of t his a rmor batta lion In t yr .

Annual Maintenance Addition

From Table 23, add the va lue t ha t eo rrespo nds to t he range-ski ll value s dev e lop ed

in the tw o s teps a bove .

Personnel Spaces Required

. . h ra n e -ski ll va lue by 2087 (the ave rage numbe r of work hou rs ?,: r
DIVIde eae . t~e nu mbe r o f a nnua l personnel spaces for each skill for a sp cci f'i c

work er) NtOtdetthe rmt ,tnhee DEli a nd DIO s ho uld a dd t hese results to total s deve lope d for areas
range . 0 e a
other t ha n range ma intena nee .

Sample Calc ula t ion
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Table 22

Ra~e Selection

-
Ra~. Type

MPR C-II MPRC-U
Battalion Type Battalion Type OTR MOTR ARP MRP APP MPP SPP

Skill Required Armor· In! lIel Armor In! Hel Co Co Co Co Co Co Pla toon

Co mpute r 28 0 280 160 280 280 160 6 6 6 6 6 6 9
oper e tor

Heavy eq, 605 574 36 605 57 4 36 0 0 0 0 0 0 0
ope ra tor

1\18 in l ena nee 48 0 429 86 477 430 85 0 0 0 0 0 0
work er

w
Ra~ e 23 17 1 23 17 1 35 35 1 1 1 57 4CD
mechanic

Syst e m 242 172 41 237 160 56 27 27 J 3 3 41 9
repa ir ma n

- Th is ho r izon ta l row ide n t ifies th e t ra ining uni t .



Table 23

Annual Maintenance Addition

Range Type

Skill Requ ired MPR C-H MPR C- LI DTR MDTR ARF MRF AFF MFF SFF

Carpenter 6753 6753 201 201 201 201 201 201 201

Co mputer operator 43 43 43 43 43 43 43 43 43

Heavy equi p. operato r 372 3H 753 782 452 482 422 542 332

HVAC mechani c 17 17 17 17 17 17 17 17 17

Maintenance worker 2907 2884 942 952 842 852 832 872 802

Painter III 108 100 100 100 100 100 100 100

Plumber

Range mechanic H,205 21,770 1430 IHO 143 459 317 394 1201

Sheet metal 39 39 39 39 39 39 39 39 39

worker

Welder 16 16 16 16 16 16 16 16 16
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1. From Table 22, values fr om the columns labeled "Armor," "Inf," and "Hellt

under the major column "MPRC -H" are se lec ted and recorded on paper as foll ows :

Range Type --- > MPRC-H
Battalion Type

Tr ain ing Unit -- > Armor Inf He l

Skill Required

Co mputer
ope ra tor 280 280 160

Heavy eq.
ope ra tor 605 574 36

Maintenance
worker 480 429 86

Range
mechanic 23 17

Sys te m
repairma n 242 172 41

2. For th e range usag e, s ince the re will be six a r mor, three infa nt ry , and six hel i
copt er battalion occurrences, mult iply t he values in th e column lab el ed "Ar mor" by six,
the co lumn la be led "lnf" by thr ee, and th e co lumn labeled "Hel" by six. This s tep yields
the fo llo wing valu es:

Range Type --- >

Trai ning Unit -- >

Skill Required

Co mput e r
opera t or

Heavyeq.
opera tor

:I<I a inten an ce
worke r

Range
mecha nic

Syste m
rep airman

Arm or

1680

363 0

2880

138

1452

40

:\IPR C- H
Battalion Type

Inf

840

1722

1287

51

516

Hel

960

216

516

6

246

Total

3480

5568

468 3

195

221 4

Revis ed



3. Compute the annual maintenance. To the column la beled "Total" in t he results
gener ated in step 2 above, add the values fro m the co rresponding skills in Table 23.
Mak e a new row if there are skills in Table 23 that are not in Ta ble 22. The resul t s
should be:

Range Type - - - > MPRC-H

Skill Required Total From Total From Grand
Step 2 Table 23 Total

Computer
opera to r 3480 43 3523

Heav y Eq.
opera tor 5568 372 5940

Maintenance
worker 4683 2907 7590

Range
mechanic 195 24,205 24,400

System
repairman 2214 2214

Carpe nte r 6753 6753

HVAC mechan ic 17 17

Pa int er III 111

Plumber

Shee t metal worker 39 39

Welder 16 16
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4. Find the number of personnel spa ces required. Divide eac h ent ry in th e column
above labe led "Grand Total" by 2087. The result is the number of personnel spa ces
rounded to the nearest hundredth of a work- year for each skill involved. The resu lt s are
as follo ws:

Range Type --- > MPR C-H

Skill Requi red Grand Personne l
To tal Spaces

Compu te r
ope rator 3523 1.7

Heavy Eq.
ope ra tor 5940 2.8

Maintenan ce
worker 7590 3.6

Range
mech ani c 24,400 11.7

Sys tem
rep a irm an 2214 1.1

Carpe nter 6753 3.2

HVAC mechanic 17 0.0 I

Pa inter III 0.05

Plumber I 0

Shee t me tal worker 39 0.0 2

Welder 16 0. 0 I

Tota l 24.2

This exa mple shows that , fo r an MP RC- H wit h the specified training load. approx i
mat e ly 24.2 pe rso nnel spaces will be re qu ired fo r O&M. Again , DEH and DIO total s
should be added to existing workloads for areas other than ranges.

Contracted Tasks

Ta ble 24 lis ts t he RETS equ ipmen t maintenance tasks recommended for contract 
ing. Also lis ted is the ma inten an ce ca tego ry ("Depot " in every case) and a n estimate of
the task dura t ion where one exis ts. The tasks wer e tak en from each maintena nce alloca
tio n c har t fo r the RETS equipm ent and are rec ommended fo r co nt rac t ing based on skills
now ava ila ble in the DIO.

-
•
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Table 24

Tasks Recommended for Cont rac t ing

RF.'ffi Co mponen t T llSk Calegory Duration

i\ MTC-/\ C Motor Repair Dep ot 0.10
AMTC-lInsc ltrumc Assy Rcpuir ltcpot NA '
A MTC-Cnrricr As..',;y Repair Depot 16.0
AMTC- Circuit Ca rd Assy (2) Repair Depot NA
A~1T C-C8rri cr Uni t Repair Depo t 1.50
AI\1TC-Circui l Cttr d Assy Repair Depot NA
AMTC -E1cc lronic Co nl ro l l\ssy Repa ir Depot NA
AMT C- lIydraulic Pu mp Repair Depot NA
AMTC-lIydr aul ic System Accessor-ies lt cputr Depot NA

Manifold
lIIfS-Circuit Ca rd Assy Repair Depo t NA
III FS-C irc uit Ca rd Assy Test Depot 0.10
ncs-ci- eou Cur d Assy (8) Repair Depot 2.00
ncs-ci-eou Cur d Assy (8) Test Depot 0.30
n eS - Control Pr ocessor Co nso le Repai r Depot 0.50
THMTG-Ampliricr eCA Repair Depot 2.00
TIIMT(; -Ampliricr eCA Replac e Depot 0.20
T III\1TG -Amp lifier ccx Test Depot 0.30
T III\1TG-Antcnna Contac t HcplACC Depot 0.50
T IlMTG -Baltery Cha rger, 14V Repair Depot 1.50
TIIMTG-Dnltery Che ek CC A Repa ir Depot 2.00
TIIMTG-[lnUery Cheek eCA Repla c e Depot 0.20
T IIMTG-Uattery Check eC A Te st Depot 0.30
T IIMTG -Il n ltery Con tact Repla c e Depot 0.30
T IIMTU-Batlery Ccntuc t Assy Repuir Depot 0.2 0
TIIMTG-IiAltery Co ntac t Assy Hcple c c Depot 0. 50
TIIMT(HJattcry Mounting PIHtc Assy Replac e Depot 0.30
TIIMTG-Bottom Plate Replac e Depot 0.10
T IIMTG - Cable Assy , Hit Sen sor Repair Depot 0.20
T lI MTG- Cab le Assy, !lit Senso r Repl e c c Depot 0 .10
T1IMTG- Cable Assy, Power, Electrical Repa ir Depo t 0.1 0
TIIMTG-Cable Assy, Pow e r, Electr ical Te s t Depot 0.40
TIIMTG-Cable Assy, Power, Electrical (2) Repair Depot 0. 50
TIIMTG-Coble Assy, Power, Elec t ri c a l (2) Test Depot 0.20
T IIMT U-Cable Assy, VUII. Repair Depot 0.20
'I'll MT G-Ca se Rcp lnc c Depot 1.00
'I'll MTG-Check Valve Repai r- Depot 0.50
TIIMTG-Check Valve Replace Depot 0.50
T IIMT G-Conn eclor Board Assy Inspect Depo t 0.\0
TIIMTr. -Conneclor Board Assy Replace Depot 0.50
T IIMTG -Decoder CC A Repair Depot 2.00
TII MTG-Dccoder e CA Repla c e Depot 0. 10
T1IMTG-Decoder CC A Tes t Depo t 0.20
TI IMTG-Dctector eCA Repair Depo t 2.00
TI IMTG-Dcteetor CeA Replace Depot 0. 10
TIIMTG-Detector eCA Test Depot 0. 20



Table 24 (Cont'd)

T IIMTG-Electron c Unit
TlI MTG -Elcc t ron c Unit
TIIMTG-Elcctron c Uni t
TIIMTG·Fronl Panel Assy
TIIMTG-Guide Sock et Assy
I' ll MTG- Head, lIit Sensor
TIIMTG- ll ig h-F requency eC A
I' l l MT G-Iligh -Frequcncy eCA
TIIM TG-lligh-Frcqucll cy e CA
TII MTG-lligh -Freq ue ncy CC A
T II MTG- llit Sensor
T IIMTG-lioider Assy
T II MTG- Logic CC A
I'll MTG-Logic e CA
TII MTG-L og ic CC A
T tl MTG-Mother Board, Re c eiver
T IIMTG-M ot her Board, Receiv er
TIIMTU-Mothcr Board, Re ce iv er
TIIMTG-Mothcr Board, Tran smitter
TIIMTG-Mother B08 rd, Transm itter
T II MTG-Motor & Valve Unit, Hydr aulic
I' ll MTG-Psnel Assy
T IIMTG-Panc l Ass y
THMTG-Pan el Sub-Assy
THMTG-Pan el Sub- Assy
T fl MTG -Panc l Sub- Assy
TII MTG-Pancl Sub-Assy
TIIMTG-Pillow Block Assy (2)
TIIMTG-Pin Assy
TII MTG-Re cciver Uni t
TIIMTG-R ece iver Uni t
TlI MTG-R ece iver Unit
T IIMTG-Suppresso r CCA
T IIMTG-Suppresso r CC A
TItMTG-Switch Assy . Rot ary Sel ector
T IIMTG-Switeh Assy, Rotary Se lec to r
T IIMTG-S witch Assy , Rot ary Sensiti vity
TIIMTG-Switch Assy, Rot ary Se ns iti vity
I'll MTG-Target Holder Assy
T IIMTG-Top Cove r Assy
TJU-C irc uit Ca rd Assy

• Data not available.
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Repai r
Service
Test
Rcpulr
Replace
Replace
Align
Repair
Replace
Test
Repa ir
Replace
Repair
Replace
Test
Re pair
Replace
Test
Repair
Repla c e
Repair
Repair
Repla ce
Inspec t
Repair
Replace
Test
Repla ce
Replace
Adju st
Repair
Test
Repla ce
Test
Replace
Test
Repla ce
Test
Replace
Replace
Rep ai r

Depo t
Depot
Depot
Depo t
Depo t
Depot
Depo t
Depot
Depo t
Depo t
Depot
Depo t
Depo t
Depot
Depot
Depo t
Depo t
Depo t
Depot
Depot
Depo t
Depo t
Depo t
Depot
Depo t
Depot
Depot
Depo t
Depo t
Dep ot
Depot
Depo t
Depo t
Depot
Depot
Depot
Depo t
Depo t
Depot
De pot
Depot

2.50
0.30
0.50
0.50
1.5 0
0. 10
0.60
2.00
0.30
0.30
0.5 0
0.50
2.00
0.30
0.50
1.00
0.20
0.20
1.00
1.30
3.50
1.00
0.50
0.10
0.50
1.00
0.30
2.50
1.50
0.50
2.00
0.20
0.30
0.3 0
1.00
0. 20
0.50
0.20
1.50
0.10
2. 00



Data Collec t ion Forms for RETS Range Maintenance

Di rec to ra te of Industr ial Operations (OIO)

Exist ing for ms should be used to co lle ct t he ma inten anc e data si nce th e re is no
need to create a nothe r s tanda rd DA For m. For c re w/ope ra to r and organiza t ional main
tena nce tasks (in t he RETS equipme nt case, PM a nd replace ment), use DA For m 2404 to
record the number of c yc les or usag e hours (whichever is appl icable ) s ince last fail ure ,
the com pone nt/assembly/subassembly, e tc ., tha t failed, la bor hours use d, a nd cos t of
pa r ts fo r each piec e of RETS equipme nt. For su ppor t and dep o t leve l maintenance , use
DA Form 2407 to record the inform a tion. For ms should be filed together for each piece
of RETS equ ipmen t so th at new reliability es t ima tes ca n be genera ted a nd s ta ff ing
es t ima tes can becom e more prec ise.

Directorate of Engineer ing and HouRing (DE H)

It is recom mended that th e DEH establis h one Stand ing Opera t ing Orde r (SOO) for
eac h train ing range . Within each SOO, phases should be es tablished corresponding to the
func tiona l breakdown of tasks given in thi s repor t. For se rvice -orde r (SO) work, similar
phases should be es tab lished. In t his way, th e labor hours and ma te r ia ls use d can be
summar ized ann uall y usi ng t he Integr ated Fac ili ties Syste m (IFS)] and co mpa red wit h
ac t ual training loads to upda te es ti ma tes gi ven in th is re por t.

J Facilities Engineer ing Managem en t (FE MS) Module, Vol [[[B: Cost Processing/
Equipment Mana gement in the BA SOPS Env iron ment (HQ DA, J anu ary 1979).
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5 CO NCLUSIO N

Based on the results of th e res earch, the proposed usage-b as ed s taffing guide sho uld
prov ide a good a ve ra ge representation of the number a nd type of personnel needed to
ope ra te a nd maintain RETS -equipped ranges. However, as is th e case with man y s ta ff ing
gui des, loca l except ions will be necessary--esp ecially in this case , s ince so me ranges
under const r uc ti on differ from th e gene ri c designs and no historical data are a va ila ble .

The proposed s ta ff ing guide could be used to determ ine 0& M personnel requ ire 
ments at RETS ra nges sp ecified by th e gene r ic designs in HNDM 11 10-1 - 5, 1110 -1 -6, a nd
1110 -1 -8. Using t his guidance, RETS eq uip me nt performance data could be collected and
a na lyz ed to update the reliabilit y estimates. The s ta ff ing guide should be revised period 
icall y as more actual data be come a va ilab le.

If th e in-h ouse 0 &;\\ pos itions are e limina ted in th e futrure, th is guidance could
s t ill be used to provide manhour requirem ents for cont rac tors .

46



crren R~:n;RF.NCF.S

Facilities Eng ineer ing Mana gem en t (F EMS) Module, Vol lIlR : Cos t Processing/ Equipm ent
Management in the BA SOPS Environment (HQDA, Janua r y 1979).

Field Manual (FM) 17- 2-1, Tank Co mba t Tables , MI (Draf t) (HQD A, Octob er 1983).

FM 17- 2-2, Tank Co mba t Table.~, M18 AS/M 60A I/M 60A 1 (ADS) (HQDA, May 1984).

FM 17- 2-3, Tank Co mbat Tabl es, M60A 3 (llQDA, April 1984).

D I 17-40, Helicopter Gunnery (HQD A, 30 Septe mb e r 1983 ).

FM 23 -1 (Test), Bradley Figh ting Veh icle, Gunnery (HQDA, 8 December 1983).

FM 23 -9, M 16Al Rifl e and Rifle Marksmanship (HQDA , 14 June 1974).

Huntsville Divi sion Manual (HNDM ) 1110 -1 -5, Design Informa tion fo r Infantry Rifle
Marksmanship Rang es (USA CE, Hun tsvill e, February 1984).

HNDM 1110 -1 -6, Design Information for Multi-Purpose Rang e Complex (USA C E,
Huntsville, June 1984).

HNDM 1110-1 -8, Design In l or mat ion fo r Multi -Purpose Range Co mplex (Light lnjont ry)
(USACE, Huntsville, July 1984).

Tra ining Circ ula r (TC) 23-14, Sniper Trai n ing and Employm ent (llQDA, 27 Oc to ber 1969).

UNCITED RF. I··F.R~;NCF.S

Brown, J a c k, and Assoc. , Inc ., Elmhurst , lL, HVA C Maintenan ce and Repair Con tract
(DACW88-83 - R- OOI) .

Directorate of Training and Doctr ine , lndependent Evaluation Report on the Armor
Re mo ted Target Sys te m (A RETS) (U.S. Ar my Armor Schoo l, Fort Knox , KY, March
1984).

Directora te of Training a nd Doct rine, Opera tional Tes t fl of Armor Remoted Target
System (ARETS) (U.S. Arm y Ar mor Sc hool, Fort Knox, KY, 7 March 1984).

Directorate of Training an d Doctrine, Independent Eva luation Report on the Infantry
Rem ot ed Ta rget Syste m (lHJo; '/,S) (U.S. Army Infa nt ry School, For t Benning, GA ,
January 1984).

Neathamm er, Rob e rt D., Life- Cycl e Cost Database: Volume ll, Appendices E, F, and G
Samp le Data Developm ent , Tec hnical P-139/ADA I2664 5 (U.S. Arm y Cons t ruc tio n
Engi neering Re searc h Labora tor y, January 1983) .

Technical Bulletin (1'8) 420 - 20, EPS, Plumbing: Pipefitting , Plumbing Handbook (HQDA,
August 1983).

1'8 420 -23 , EPS, Roads, Grounds, Pest Con t rol , Refuse Collec tion Formu las (HQDA,
Oc tober 1972).

47



Technical Manual (TM) 9-6920 -442 -12 &P, Operator and Organ izational Maintenance

Manual With Repair Parts and Spec ial Tools List for Target Holding Mechanism. Tank
Gunnery (Draft) (f1QDA, 3 February 1983).

TM 9-6920-442-34&P, Direct and Gen erat Support Maintenance Manual With Repair Par ts
and Special Tools List for Sta tiona ry Tank Automatic Target Systern (HQDA, 1 May
1982).

Whittington, H., a nd Assoc. , At hens, TX , Maintenance and Repair Requirem en ts f or
Ext erior and Interior Finishes and Materials (DACA88-83 -Q -0638, 6 July 1984).

48



APPE NDIX A:

MATIU:MATICAL CONC~:PTS AND CALC ULAT IONS

Breakdown maintenance for the RETS equipme nt can be es t ima ted usi ng so me bas ic
e le me nts of probabili ty theory. Recall tha t th e est ima te be ing so ught is th e frequ enc y of
use of eac h task-skill co mbina tio n in te r ms of th e number of cyc les or operating hours
for th e RETS equipm e nt. Once th e task-s kill fr equen cy is known, it can be mul t iplied by
th e ave rage dura ti on o f t he task to yie ld a lab or-hour to ta l for each skill ove r some
spe ci f ie d tim e pe ri od. Th e task -sk ill fr equency ean be g iven as a fune ti on of the RETS
equipment re liabil it y and the probab ility of using eaeh task-sk ill. In Cha p te r 3, relia 
bility mul tip lied by t he pr oba bili t y o f use was te r med "adjust ed re lia bility." Since usage
and reliability of the RETS equipme nt hav e alread y been es tablished , adjus ted re liabili ty
can be de te rm ined once t he probabili ty o f use for eaeh task-s kil l eom bina t ion is det er
mi ned. Before the met hod is descr ibed, so me ass umpt ions and notational co nven ti ons
should be unde rstood.

Assumptions

Equal Chance of Failure

Due to an insuff ici ent a mount of rel ia bility data ava ila ble a t a detail ed level,
assume all co mpo nen ts of th e sa me piece of RETS equipme nt hav e an equa l c hance of
failing. While this assumption is not intuiti vel y ap pealing, the al te rna t ive is to in t ro duce
bais into th e model by ass igning a pr obability of failure a r bit ra r ily to eac h subas sembly.
As will be seen lat er in th e calculations, th e pr obability of failure is weighted by the
number o f tasks fo r a g iven skill ; t he eoef fieient of va ria tion (or the varia nee of t he
es ti ma te div ided by th e est imate) o f t he es t ima ted lab or hours per failure is s ma ll so
that , if th e ove rall re lia bil ity es t imates a re fairl y pr ecise, th en th e es t ima te of th e total
lab or-hour req uire ments should be fa ir ly prec ise. The only para meter that may c han ge
with updated reliabili t y es t ima tes is th e distribution of labo r hours am ong th e various
skills . Here agai n, how ev er, thi s distribution is weight ed by the number of t ask s for a
given ski ll. Thus, th e dist r ibution will chan ge s igni f ican tl y only if long-term reli abili t y
es t ima tes show th at a particular skill is e it he r present or absent most of the time.

Indep end en ce

The inde pe nde nce ass umption was g ive n as one of th e bas ic asumpt ions in
Chapter I , i. e ., th e co mpon en ts o f th e RETS equipmen t fa il independentl y o f one
ano t he r . Aside fr om one co mpo ne nt 's failure cau sing physical dam age to ano t he r , this
ass umpt ion is co ns ide red re asonable.

Notation

Four nota t iona l conv en ti ons were used.

Heliab ili ty

Denote th e reliability o f t he RETS equipm ent Y by R(Y). This notation is iden tica l
to th e pr obabilit y of failure for eac h type of RETS equipme nt.
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Conditional Probability.

Denote the c ondit io na l pr obability of the ev ent A oc c urr ing by p(AIB), given that B
has occur red.

Bayes ' Rule

Den ote th e pr ob abi lit y o f both event A and e ve nt B occurring by P(A and B); P(A) is
the pr ob ability o f event A occ ur r ing . Ba yes' Rule s ta tes that:

P(A an d B) = p(AIB) x P(Il)

Adjusted Reliability

Denote the adjus ted reliabilit y by AR(Y). This nota tion is defined as :

AR(Y) = R(Y) x P(A an d B) =R(Y) x p(AIB) x P(Il)

[Eq A II

[Eq A2]

This is the formul a use d in assigning -- for each piece of RETS equip me nt --a probability of
use to task -skill co mbina t ion. The pr obability of use multiplied by reli abilit y est ima tes
fo r the RETS equip me nt yie lds the "ad jus ted reliability." Th e a djus ted reli ability, which
is g iven in units o f fail ures per cycle per skill , is multipli ed by thc RETS equipm ent
usa ge , which is give n in units of cycles, to yie ld a fr equen c y of use for each task-skill.
Examples o f task -skill co mbina t io ns incl ude Inspect-WG 480 I, Inspect-WG 5378, Repair
WG 2650, and Replac e -WG 5378. Table Al lists the number of occurren ces of each task 
s kill co mbina t ion for the lMT C. Th e number of oc currences spe c if ie s a frequenc y
distribution, which forms the ba sis for de vel oping condition al probability es t ima t es. The
follow ing e xa mple for the IMTC illustra t es the estimation procedure.

Example Calculation of Adjusted Reliability

Suppose yo u wish to find t he adjust ed reliabilit y for the task-skill co mbina t io n
Repair-WG 2650. Th e IMTC reliabilit y is known, so you need to determine the proba 
bility of using Rep air-WG 2650. Table Al lists 26 repair tasks for the IMTC, 14 of them
involv ing the skill WG 2650 . Let A = WG 2650, B = Repair, and substitute these values
into Equa t ion AI. You are trying to find the probability that a repair task occ urs and
s kill WG 2650 will be required, g ive n that the IMTC fails. In symbols, you need to find:

P(WG 2650 and Repair)

By Equa ti on 2, this expression is equa l to:

P(WG 2650 I Repa ir) x P(Repair)

[Eq A31

[Eq A4)

Tab le A I s hows a total o f 26 s ubasse mblies for the IMTC; e ac h tim e it fails, a r ep air t a sk
is required. Thus,

P(R ep a ir) =26/ 26 = I [Eq A5]

Table Al also shows that 14 of the 26 repa ir tasks inv olv e the skill WG 2650. Thus,

P(WG 26 50 I Repair) = 14/26

50
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Tab le Al

Adjust ed Re liability Results for the IMTC

. . ..

Number of Oeeurrenecs per Skill Adjusted Reliability per Skill

RETS Equipm en t Task WG 4801 WG 5378 WG 2650 Contract Total Reliability WG 4801 WG 5378 WG 2650 Con trae t

c.n

IMTC Inspect
Test
Replace
Repair

o
o
o
o

19
4

20
11

7
1
6

14

o
1
o
1

26
6

26
26

0.0045
0. 0045
0.004 5
0.00 45

o
o
o
o

0.0032 9
0.0 0069
0.003 46
0.00 19

0.00 12 1
0.0 0017
0.00 10 4
0.002 42

o
0.00017

o
0.0001 j'



Substituti ng th e va lues f rom Equat ions A5 a nd A6 into Equa t ion A4 yie lds:

P(WG 265 0 an d Repai r) = (14/26) x 1 = 14/2 6 [Eq A71

Finally, usi ng the IMTC reliabili ty fr o m Table A I a nd subs t itu t ing t he value from Equa t 
ion 7 into Equa t ion 2 yie lds :

AR(lM TC-WG 2650-Repa ir) = 0.0045 x (14/26) = 0.00242 [Eq 81

Results for a ll RETS equ ipmen t a nd a ll t ask -skill com bina t ions were derived in a
co mple te ly an alogous wa y. Afterwards, adj usted reliability was multiplied by th e
a ve rage durations per task -skill occ urrence a nd th e usag e per type of RETS equip me nt
per train ing unit : th e produc t was fina lly summe d ove r all t ypes o f RETS equip me nt to
yie ld a total lab or-h ou r req ui rement per skill per trai ning uni t .
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APPENDIX B:

R~:DUCED PM SCIIEDUI.E FOR TilE RETS ~:QUIPMENT

This appendix contains the reduced PM schedule deve lope d us ing the procedure
speci fie d in Cha pte r 2. Dura t ions are g ive n to the nearest tenth of a labor hour; a
freq ue ncy of M de notes a mont hly freq ue ncy a nd W denotes a weekl y fr equen cy.

Orga niza ti ona l

Preventive Maintenance Checks and Services

RETS Equipmen t- -T IU

Frequency

M

M

M

Freque ncy

W

Item to Be Inspec ted/ Proced ur e

Check asse mbly fo r loose , br oken, or miss ing
hardware , damaged or fra yed cables, and a ny
other visible damage.

Insure that power cable insulation is not cracked
or broken, and t hat ba re wir es a re not tou ching.
Rep a ir c racked and bro ken insulat ion by placi ng
electrica l tape over t he a rea . Not if y d irect
support mainten an ce if bare wir es a re visible.

Cheek exterior finish fo r sc ra tches a nd bare
me tal areas. To uch up usi ng o live dr ab paint
no. 340 87 pe r Fed. Std. 595 .

Organizational
Preventive Maintenance Checks and Services

RETS Equi pme nt - -AMTC

It em to Be Inspected/Proc edure

AMTC CAR RIER.
Check for loose, broken, or missing hardware,
da maged or frayed cables, and a ny ot he r visible
damage. Cheek for wea r or dam ag e to wheel s.
Insure th at a ll ci rc uit br eak ers a re se t to
th e ON position. lnsure that carrier is fr ee
of a ll debr is.
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Durat ion
(hr )

0. 1

0.1

0.1

Duration
(hr)

0.1



w

w

M

M

w

Insure th e oil level is between upp er and
lower marks on the hydrauli c fluid lev el gauge.
Check for dark or discolored o il , foam y oil,
or s igns of wate r co ntam ina tion. If these
conditions are noted, th e oil must be ch an ged
imm ediatel y. Ot he r wise c ha nge o il ev e ry 6 months.
Chec k the Del t a gauge. Cha nge th e filt er if th e
gau ge reads grea te r than 25 ps i. Cha nge th e filter
when t he o il is c hanged.

Check all hydr a ulic lines and f ittings for leaks
or da mage . Check bus ba r s liding cont ractor a r ms
for wear. If th e slid ing con trac to r arms are worn
to wit hin 1/32 in. from t he top to the mou nt ing
screws, replace them . Insur e that the ope ra tions
plug is insta lled on JI of th e po we r co nd itione r.
Insur e th at th e ca rrier is cleane d of a ll leak ed
hydr auli c fluid and t ha t the hydrauli c brake
assem bly is ad justed proper ly.

TR ACK SYST EM.
Be fore operation, insure th at track an d bus bars
are not vis ibl y da maged and are clear of obstruc
t ions. Insure t ha t th e derail er asse mbly is in
th e raised position pri or to operation.

BUNKER EQU IPME NT.
Check equipme nt for loose, broken, or missing
hardware, da maged or frayed eables , and a ny o t he r
vis ible da mage. Insure t ha t all connee to rs a re
connec ted pr operly a nd tightly and that c irc uit
br eak ers are se t to the O N position.

ELEVATI NG MECHANISM.
Check for se rv iceabili ty of th e a ttached targe t
sections. Insur e th at th e t arget tra vel a rea is
fr ee of obs t ruct ions. Inspec t se rviceabil ity of
th e target ar m c lam ps. Insure that t he mechanism
is faste ned secu re ly to the ear r ie r a nd th a t the
power cable is co nnected pr op erl y a nd tightl y.
Check for loose, bro ke n, or missin g hardware.
Insure th at th e hit se nsors a re fastened securely.
Perform spo t pa int ing as required.
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0.2



Frequency

w

w

w

w

Organizat iona l
Preventive Ma intenanc e C hecks and Se r vices

RETS Equipmen t--AHFS

Ite m to Be lnspcc tcd/Proc cdurc

AliI'S.
Check asscmbly for loose , broken, or missing
ha rdware , damagcd or frayed cables, an d any
other visible damage. C hec k ex terio r f in ish
fo r scratches and bare metal. Touch up with
olive drab paint (per Fed. Std. 595) if neces
ary.

AliI'S GAS SYST EMS.
Open the oxygen pressu re seal valve and c hec k
oxyge n pressure gauge for indica tio n of oxygen
in tank. Gauge indicates in 100-lb inc re me nts
relating to the relative quantity of oxygen
remai ning in the tank. The propan e ta nk should
be replaced any ti me t he oxyge n tank is replac ed .

AHFS GAS SYSTEMS.
Inspec t oxygen pressure gauge for indication
of oxygen in ta nk. Gauge ind icates in 100-lb
inc remen ts relating to t he rel ati ve quan t it y
of oxyge n re ma ining in t he t ank. Th e propan e

tank should be rep laced a ny t ime th e oxygen
tan k is rep laced.

GUN S ~IOKE SIMULATOR.
Check assembly fo r loose, bro ke n, or missing
ha rdw are a nd a ny othe r visible da mage . Check
exterior finis h fo r sc ra tches and bare me ta l.
Touch up wit h o live drab paint (pe r Fed . Std. 595)
if necessary.

AHFS OPE RAT ION.
Insure tha t t he AliI'S fi res when so com ma nde d by
t he ra nge co nt rol stat ion.

GUN S~IOKE SIMULATOR OPERATION.
Insure that t he gun smoke simula tor ope ra tes
when so commanded by t he ran ge con t ro l s tation ,
and is in eonjuc tio n with AliFS firi ng.
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Dura t ion
(hr)

0. 1

0. 1

0.1

0. 1

0.1

0.1



Fre quency

M

M

W

Organizational
Preventive Maintenance Checks and Services

RETS Equipm ent -- ATKS

It e m to Be Inspec ted / Procedure

EXTERNAL HARDWA RE.
Insure that the access cover ope ra te s freely ,
th at it is not cracked or dented, and tha t th e
hinge lea f is fastened securely and not cracked .
Insure t hat t he hinge is fastened securely to t he
base fram e. Tig hten mounting ha rdw a re if necessa ry .
Insure t ha t handles a re no t missing and are fa stened
securely. If necessary, ti ght en mount ing ha rd wa re .
Insure tha t tubes are not damaged and t hat t hey are
fastened secure ly to base fra me. Tighten moun ting
bolts if necessa ry. Insu re that the knob is not
miss ing or da maged; rep ai r/replac e if so .

ELEC TRON ICS.
Loosen knob on prot ec t ive cover and open the cover .
Insure t ha t the e lec t r ical asse mbly is mounted
securely in t he base fra me . Tighten mounting nuts
if necessa ry. Insur e t hat recep t acl es a re mounted
secure ly. Tig hten mounting hardware if necessary.
Insure th a t receptacle rubber is not cracke d or
chipped a nd that forei gn ma tte r is not c logge d in
receptac le contac ts. Noti fy direct suppor t mai nte na nce
if rubber is cracked or if co ntacts a re c logged with
fo re ign ma tte r. Operate the safe ty switch and mak e sure
it ope ra tes smoothly without bind ing. If binding is
noticed, noti fy d irec t suppor t ma inte na nce. Insure t ha t
the switch is mou nted sec ure ly. Tighten mou nting hardware
if necessa ry. Insure t hat connec to rs on th e s ide of
th e elec tronic box as sembly are mou nte d securely.
If necessary, t ighten th e mou nti ng nut. Insure
that the power cable insula t ion is not cracke d or
br oken and th at ba re wires are not touching.

Rep a ir cracked or broken insul ation by placing
e lect rica l t ap e over th e area . Notify direct
su pport ma intenance if an y of t hese co ndit ions
are obse rve d.

CARTRIDGE CO NSUMPTIO N.
Note an d record nu mbe r of pyrotechnic
car t r idges ignit ed (if possible) . Thi s
will help in de term ining if any car t r idges
hav e misf ired an d if misfiri ng is a recurri ng
problem .

56

Durat ion
(hr)

0.1

0.1



-,

M

M

Fr equency

W

M

M

EXTE RNAL HARDWARE.
Clean a ll mud a nd debris fro m unit. Use wa t er to
rem ove mud. Check fi r ing tub es fo r dam ag ed or
loose moun t ing. Repl ace dam aged tubes and tighten
loose mounting hardware. Ins ure t hat handles
a re not miss ing and are moun ted securely. Tighten
mounting hardware if necessary. Check f inish for
sc ratches and ba re me ta l. To uch up with o live dr ab
paint (per Fed . Std. 595) if neeeassa ry.

NOTE

If several cartridges have failed to ignite ,
not ify direc t support ma intenance.

ELECT RONICS.
Check e lect rical assembly fo r loose mou nt ing
hardware a nd t ight en if necessa ry . Insure th at
receptacl es a re not da maged or loose. Tighten
mounting screws on loose receptacles and report
damaged receptacl es to direct suppo r t ma inten ance.
Insure t ha t the pow er cable is not dam ag ed. Report
damaged power c able to direct support mainten an c e.
Check power connector for damage. Report damag ed
power co nnec tor to dir ect suppor t mainten an ce.

Organizational
Preventive Maintenance Checks and Services

RETS Equipm ent--ITM

Item to Be Inspected/Proc edure

INFANTRY TARGET MECHANISM.

Set c ircuit br eaker CB 1 to ON position and
act ivate loc al test switch.

Insure tha t connecto rs are mounted secure ly.
If necessary, t ighten mounting nut s. Chec k for
broken, bent, or loose pins.

Check fo r loose , broken , or miss ing hardware,
da maged or frayed cables , and any o t he r dam age
to the unit. Insure that cables are cl ear of
t he target a r m.
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0.1

0.2

Duration (hr)

0.1

0.2

0.2



M

M

M

w

Fre que ncy

w

w

w

w

C heck e xte r ior fini sh for scra tc hes and bare
metal . Touch up us ing o live drab paint no. 3408 7
per Fed. Std. 595.

MUZZLE F LASH SIMULATO R.
Check for loose, broke n, or miss ing hardware ,
damage or fra yed cables, a nd an y ot he r dam age to
th e unit.

C hec k exterior f inish fo r scra tches a nd ba re metal.
Touc h up usin g olive drab paint no 340 87 per Fed.
Std. 595

C heck ta rge t for pr ope r attac hmen t , ti g ht hit
sensor cla mps , a nd obs truc t ions in th e path of
the ta rget a nd t arget a r m.

Organizational
Preventive Maintenance Checks and Services

RETS Equ ip me nt - - IMTC

Item to Be Insp ected/Pr oc edure

ELECT RO NICS ASSE MBLY.
Se t c irc uit breake r C Bl to the OFF position .
Check assem bly for loose, brok en, or missi ng
ha rdware, dam aged or fraye d cables, a nd any
o t he r damage to the asse mbly .

MOTOR/BELT DRI VE ASSEMBLY .
Check for loose , br oke n, or missing hardware
a nd a ny ot he r vis ible damage. C heck the dri ve
asse mbly belt a nd V-bel t fo r da mage. Insure
that a ll co nnec to rs are connec ted pro per ly and
tigh tl y.

C AR RIAGE ASSE MBL Y.
Check assem bly for loose, br ok en, or miss ing
hardwa re, a nd a ny other visi ble dam age. Insur e
th at a ll connec to rs a re connec ted pr op erl y an d
t ightly. Mov e th e car r iage asse mbly manuall y on
the track as se mbly to insure fr eedom of mov em ent.

TROLL EY ASSEMBLY.
Check assem bly for loose, brok en, or missin g
hardware, da maged or fr ayed ca bles , a nd a ny
ot he r visible dam age. Insure t hat a ll connec to rs
are connec ted prop erly a nd ti ghtly.
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W

Freque ncy

M

W

W

M

IMTC.
After co mple t ing pr ev entive maintenance checks
and services , se t c ircu it break er CBI to the ON
posit ion. Use th e tes t switch (Sl) after co rrec t-
ing an RCS-rep orted ma lfunc tion to insure IMTC opera
bility.

Organizational
Preventive Maintenance Checks and Services

RETS Equipm ent- - IHFS

It e m to Be Inspected / Procedur e

WARNING

Insure that power to the RFS is turned off a t t he
ICB and ITM before se rvic ing the equipme nt .
Fa ilure to do so co uld resul t in e lec t r ical
shoc k, burns, and/o r da mage to hearing.

Check RFS as sem bly for loose, bro ke n, or
missing hardware, dam aged or fr a yed cables, any
other visib le dam ag e.

WARNING

Insure that po we r to t he RFS is of f before
checking or se rv ic ing the equipme nt. Failure
to do so could resul t in e lec t r ica l shock,
burns, and/or damage to hearing.

Inspec t oxygen pr essure gauge for indication
of oxyge n in tank. The gauge indicates, in
pounds of pr essure, the relative quantity of
oxyge n rem aining in t he cylinder. The pr opan e
tank should be replac ed any tim e the oxygen
cylinde r is replaced.

Insure that, when so co mmande d by t he range
cont rol s ta t ion , t he RFS fi res in both the
s ingle and a utoma tic burst mod es.

Check exte r ior f inish for sc ra tches and bare
metal. Touch up using o live dr ab pa int no. 34087
per Fed . Std. 595.

59

O. I

Duration (hr)

0.1

0.1

0.1

1.0



Frequency

M

M

Fr equency

M

Organiza t ionaI
Preventi ve Ma intenance C hec ks and Ser vices

R ETS Equi pment - -LJB-H IG H

It em to Be Inspected/Procedure

HOUSING ASSEMB L Y.
Check housing assem bl y for loose, broken, or missin g
hardware, damaged or frayed ca bles , and deteriorat ion
o f t he f inish.

MOUNTING PL AT E ASSEMBLY.
Set c ircui t breake r t o OFF position and
ch eck for loose ca bles.

Organizat ional
Prev entive Ma intenance Checks and Services

RETS Equ ip mcnt- -LJB -LO W

Item to Be Inspected/Procedure

HOUSING ASSEMBL Y.
Check housing asse mb ly f or loose, broken, or missing
hardware, dam aged or frayed cables, and deteriorat ion
o f the finish .

MOUNTIN G PLATE ASSE MBL Y.
Set circu i t brea ke r t o O FF position and
check for loose ca bles.
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0.1

0.2

Duration (hr)

0.1

0.2
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Fr equency

M

M

IV

IV

IV

IV

Frequency

IV

Organizational
Prevent ive Maintenance Checks and Services

RET S Equipmen t - -RCS

Item t o Be Inspec t ed/ Procedure

CO NT RO L PRO CESSOR CONSOL E (PROCESSOR
ASSEMnLY).
Check assembly for loose, broken, or missing
hardware, damaged or fra yed cab les , or any
other visible dam age.

MAGNETI C TAPE HEAD.
Notify DS/GS t o perform th e c le aning proc edures.

KEYBOARD/DISPLA Y UNIT.
Check uni t f or any damaged or sti cky keys and
loose, broken, or missing hardware.

SCORING PRINTER ASSEMBLY .
Check printer for loose, broken, or missing
hardware, damaged or frayed ca bles, and any
other vi sible damage. Insure paper is loaded
properly and check ribb ion for ser v iceabil i t y.

PRINT ER.
Brus h ou t the printer or vacuum once a week .
Clean t he r ibbon gu id es every mon th .

SIGNAL DISTRIB UTI ON ASSEMBLY.
Chec k assem bly for loose, broken, or missing
hardw ar e, damaged or frayed cables, and any
other visible damage.

Organizational
Preventive Maintenance Checks and Services

RETS Equi pment - - RCS

Item to Be Inspected/Procedure

CO NT ROL PROC ESSO R CO NSOLE.
Chec k assemb ly for loose, br ok en, or mi ssing
hardware, damaged or f r ayed cables, and any
other visibl e damage.
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-------

0.1

0.1

0.1

0.1

0. 1

0. 1

Durat ion (hr)

0. 1



M Notify DS/GS mainten ance t o replace fan assembly
f il ter. 0. 1

W KEYBOARDIDISPLA Y UNIT.
Check unit for any dam ag ed o r s t ic king kcys
and loose, borken, or miss ing hardware. Insurc
that th e co ile d cable between th e keyboard an d
displ ay unit is no t damaged or frayed.

W SCORIN G PRINT ER ASSE MBLY.
Check pr inter asse mbly for loose , br oken, or
miss ing hardware, da maged or fr ayed cables,
and any ot he r visible dam age.
Check ribbion guides a nd c lean if nec essary.
Check rib bion for se rviceabili ty and repl ace
if necessa ry . 0. 1

M Lubricate the pri nt e r. 0.2

M SIGNAL DISTRIB UTION ASSEMBLY.
Chcck junc ti on box for loose , brok en, or
missing ha rdwa re , dam ag ed or frayed cab les,
an d any ot he r visible dam age to the assembly. 0.1

M TOW ER JUN CTION BO X.
Check junction box for loose , broken, or
missing hardware, dam aged or fr ayed cables,
an d a ny o t her vis ible damage to the as sembly. 0.1

M RCS CABLES AND SWITCH ES.
Go through th e cabling sys t e ma ti ca ll y a nd
insure t ha t a ll co nnec ti ons are so und and
th at th e wir ing insulation has not been dam ag ed .
Replace any dam ag ed cables . 0.1

M Insu re t ha t all switc hes a nd knobs arc se rv ice -
able an d tight. Tighten a ll loose switches and
knobs. 0.1

M Notify DS/GS to perform th e c leaning pr ocedures. 0.1
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Organizational
Preventive Maintenance Checks and Services

RETS Equipment- -T HMTG

Freque ncy Ite m to Be Inspec t ed/ Procedure Dura t ion (hr)

:- W Insure tha t the target dev ice an d ta rget
holde rs arc not damaged or de fo r med. Chec k
ex ter ior f inish for scra tches and ba re met al .
To uch up usi ng ol ive drab pa int no. 340 87 pe r
Fed. Std. 595 . 0.1

W Inspect th e rai se/lower mechanism and insure
that no pla y has resulted fr om wear. 0.2

M Go through the cabling sys te ma t ica lly to
insure that a ll conn ec ti ons a re sound
and t hat th e wir ing insulation has not
been da maged. Replace damaged cables. 0.2

M Insu re t ha t ba tte ry termina ls a re br ight
and clean and that ca ble co nnec t ions are t ight. 0.2

63



APP~:NOIX c:

DETAIl.ED RESUl.TS fOR BUIL.Dl NGS

Ta ble C 1 shows detail ed results fo r s tandard buildings and fac il iti es a t th e RETS
ranges . Thes e results were sum marized for discussion in Chap te r 3.
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Tablc C l

Facilitics/Buildings Maintenancc Chart

.~

Co mponent Tu<

Unit o f
Measure
("'I ft)

Number
or Units
("'1 ft)

Dur. ti on per
Uni t of

Measure
(hr)

Duration
(hr)

Frequency
(. /yr)

Annua l
Fr equency Labor Hours SkiU Title

Cont rol Tower - Roof Inspect - - 0. 2 2:1 2 0.4 WG 474 9 Maint enance work er
Control Tower - Roof Paint 100 114 1.58 1.80 1:5 0.2 0.36 WG 4607 Paint er
Contro l To wer - floor Inspect - - - 0.2 2:1 2 0.4 WG 474 9 Ma int enance worker
Contro l Tower - Floor Sweep/ Dust 1000 114 0.58 0.07 52 :1 52 3.6 4 WG4749 Maintenance worker
Control Tower - Floor Mop 1000 114 1.1 0.1 3 26:1 26 3.38 WG474 9 Main tenance worke r
Con tro l Tower - Floo r Repair 100 114 0.1 0.11 1:1 I 0.1 WG 474 9 Mai nt enance worker
Contro l Tower -

Ext eri or Wal ls Inspect - - 0.2 2:1 2 0.4 WG 474 9 ~1 8intenance wor ker
Contro l Tower - Repair/

en Exterio r Walls Re fini sh 100 114 3. 71 4.2 3 1:10 0.1 0.42 WG474 9 Sheet met al worker
c.n Contro l Tower - Annual

Hcat Pumps Maintenance I 1 1.1 1.1 2:1 2 2.2 WG 474 9 nvAC tec hnic ian
Con tro l Tower - Recu rring

Ileal Pumps Maintenance I 1 0. 3 0.3 1:1 I 0. 3 WG 474 9 BV A C technic ian
Contro l Tower - Doors Inspect I I 0.0 5 0.0 5 2:1 2 0.0 5 WG 4749 Maintenance work er
Control Towe r - Doors Repair I I 2.6 2. 6 1:14 0.07 0.18 WG 4607 Carpenter
Contro l Tower - Doors Repaint 1 I 0.4 5 0.4 5 1:2 0. 5 0. 23 WG4749 Paint er
Control Tower -

Windows Inspect I 7 0.05 0.3 5 2:1 2 0. 35 WG474 9 Mainte nance work er
Contro l Tower -

Windows Repair 1 7 1.33 9.31 1:20 0.0 5 0.47 WG 4607 Carpenter
Control Tower -

Windows Repaint I 7 1.63 11.41 1:5 0.2 2.28 WG474 9 Pain ter
Sta ndard Buildi ng

II - Roo! Inspect - - -- 0.2 2:1 2 0.4 WG 474 9 Maintenance worker
Standard Buildi ng

II - Roo! Paint 100 800 1.58 12.64 1:5 0.2 2.9 3 WG4749 Paint er
Stan dard Buildin g

11 - Floor Inspect - - 0. 2 2:1 2 0.4 WG474 9 Maintenance worker
Standard Building

II - Floor Sweep/Du st 1000 800 0. 58 0.4 6 52 :1 52 23 .9 2 WG4749 Maintenance worker
Standard BUilding

II - Floor Mop 1000 800 1. 1 0.88 26 :1 26 22 .88 WG 474 9 Maint enance worker
Standard Building
II - F loor Repair 1000 800 0.1 0 .08 1:1 I 0.0 8 WG 474 9 Main tenance worker

Standard Build ing
II - Ext er ior Wal ls Inspect - -- 0.2 2:1 2 0. 4 WG474 9 Maintenance worker

Standard BUilding Repair !
' 1 - Exterior Wal ls Refin ish 100 1980 3.6 71.28 1:10 0.1 7.1 3 WG 474 9 Shee t met al worker

Standard BUilding
#1 - Interior Walls Clean 100 160 1.I 1.76 1:10 0. 1 0 .18 WG 4749 Maintenance work er



Table C l (Conl'd)

S t nndard lJuil ding
'1 . Doer -s Inspec t I • 0 .05 0 .2 2,1 2 0.' WG 474 9 Maint enanc e worker

St andard Buildi ng
'1 - Ex te r ior Door s Repair I 3 2.6 7.8 I , I . 0,07 0. 55 WG 4607 Carpenter

Stnnderd nui lding
.1 - Exte rior Door s Repein t I 3 0. ' 1.2 \, 2 0.5 0.06 We 474 9 Painter

S tandard Building
.1 - Interior Doo rs Repair I I 2.6 2.6 1,20 0.0 5 0.1 3 We 4607 Carpenter

Standa rd Building
• I - Int er ior Door Repaint I I 0.' 5 0 .'5 1:6 0.17 0.0 8 WG .749 Pain ter

Stand ard nuilding
• I - Window s Inspec t I 8 0.05 0. ' 2,1 2 0.8 WG 474 9 Mein tenan ce wor ker

Stenderd Bui lding
it - windo ws Repair I 8 1.33 10 .6 ' 1, 20 0. 05 0. 53 WG 4607 Carpenter

Stenderd Build ing
. 1 - Window s Repaint I 8 1.63 13 .0 ' 1:5 0.2 2.6 1 WG 474 9 Paint er

Standa rd nu ild ing Annual
' 1 - Oil Furnace Main t enen ce I I 1.1 1. 1 1:1 I 1.1 we 47 49 II VA C technician

Stnnda r-d nui lding
• I - Oil Furnace C lean Unit I I 0.6 0.6 1:1 I 0.6 wn 474 9 BV AC technician

Standard Ouilding Servic e Oi l
.1 - Oil Furnac e Filter I I 0 .1 0. 1 hi I 0.1 WG4149 IIV AC technic ian

S t a nd a rd nuilding Serv ice Noz z le
' 1 - Oil fu rnace Assembly I I 0. 1 0.1 hi I 0. 1 WG4 749 JlVAC tec hnician

Standard Oui lding Service
0> ' 1 - Oil fu rnace Fue l Unit I I 0.1 0. 1 hi I 0.1 WG 474 9 trvA C technician
0> Standard Oui ldi ng Service Fir e

• I - Oil Furnace Box and Flue I I 0.6 0.6 1,1 I 0.6 WG .749 uvAC tec hnicia n
Standa rd Bui lding Service Furnace

It 1 - O i l Furnace Stack Swit ch I I 0.6 0.6 1, 1 I 0.6 WG.749 IIVAC technician
Sta nda rd Bui ldi ng Service Fan

• I - Oi I Fu r nace and Motor I I 0.3 0.3 \, 1 I 0.3 WG 4749 IIVA C tec bnici en
Standa rd Building Check Operation

It I - OiI Furnace I I 0.1 0. 1 1,1 I 0.1 WG 4749 nvAC technicia n
Stenderd nuilding

• t - Power Hoof Servi ce !
Venli la tor Repai r 1 I 0.3 0.3 I , I I 0 .3 WG4749 II V AC technician

Sta ndard nuil ding
' 2 - Hoof Inspect - -- 0.2 2d 2 0.' WG.74 9 Mainte nance wor ker

Stundard lIui ld ing
12 - Roof Psint 100 800 1.58 12. 6' I:, 0.2 2.53 WG4749 Pai nter

Stnnderd Building
.2 - F loor Inspect I I 0.5 0 .5 2 :1 2 1.0 WG.749 Mai ntenance work er

Standard Bui ld ing Sweep !
'2 - F loor Dust 1000 800 0.58 0 .'6 5H 52 23.92 WG 4749 MAinte nance worker

St a nda rd lIui ld ing
'2 - Fl oor Mop 1000 800 1.1 0.88 26 " 26 22 .88 W<;4749 Mainte nance wor k er

Standerd Building
'2 - F loor RepAir 1000 800 0.1 0.08 I" I 0.8 WG 4749 Maintenance worker

Sta ndard nui ld ing
' 2 - Exterior we lts Inspect - -- 0. 2 2" 2 0.4 we 4749 Mai nte nance work er

c
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Table Cl (Cont'd)

Standard Building Repair!
. 2 - Exte rior Walls Refinish 100 1980 3.6 71,28 1:10 0.10 7.13 WG 474 9 Sheet metal worker

Standard Building
# 2 - Exte rior Doors Inspe ct 1 2 0 ,05 0.1 2:1 2 0.2 WG 4749 Maintenance worker

St andard Building
#2 - Exteri or Doors Repair 1 2 2.6 5.2 1:14 0.07 0. 36 WG 4607 Carpen te r

Sta ndard Buildi ng
# 2 - Ex terior Doors Repaint 1 2 Q,4 0.8 1:2 0.5 0.4 WG 4749 Painter

Stan dar d Buil ding
#2 - Windows Inspe c t 1 8 0,0 5 0,4 2:1 2 0.8 WG 4749 Maintenance worker

St a ndard Buil ding
#2 - Windows Repair 1 8 1,33 10,64 1:20 0.05 0.53 WG 4607 Carpen te r

Stan dard Buildin g
11 2 - Windows Repai nt 1 8 1,63 13.04 1:5 0,2 2.6 1 WG 474 9 Pa inter

Standard BUilding Annual
#2 - Oil Furnace Maint enance 1 1 1,1 1.1 1:1 1 1.1 WG 474 9 BVA C tec hnic ian

Standard Building
#2 - Oil Furnace Clean Unit 1 1 0.6 0.6 1:1 1 0,6 WG 4749 uvAC technician

St andard Building Service

'"
1t 2 - Oi l Furnace Oil Filter 1 1 0.1 0. 1 1:1 1 0,1 we 47-19 BV AC technician

-c Standard Build ing Service Nozz le
#2 - Oil Furnace Assembly 1 1 0,1 0.1 1:1 1 0.1 WG 474 9 IIV AC technician

Stan dard Building Servi ce Fuel
11 2 - Oil Furnace Uni t 1 1 0.1 0, 1 1:1 1 0.1 WG 474 9 II VAC technician

Sta ndard BUilding Service Fir e
#2 - Oil Furnace Box and Flue 1 1 0,6 0,6 1:1 1 0,6 WG 474 9 HVAC technician

Standard Build ing Service Furnace
#2 - Oi l Furnac e Stack Switch 1 1 0.6 0. 6 1:1 1 0.6 WG 474 9 IIVA C technici an

Standard Buil ding Service Fan
#2 - Oil Furnace and Motor 1 1 0. 3 0. 3 1:1 1 0.3 IV G 4749 IIVA C technician

Stan dard Building Check Operation
12 - Oi l Furnac e 1 I 0.1 0. 1 1:1 1 0. 1 WG 4749 IIVA C technician

Stan dard Build ing
#2 - Power Roof Serv icel
Ventilator Repair 1 2 0. 3 0. 6 1:1 1 0.6 WG 474 9 IIV AC technic ian

La trine - Roof Inspect - -- - 0,2 2:1 2 0.4 WG 474 9 Maintenance worker
Latr ine - Roof Paint 100 192 \,58 3.04 1:5 0.2 0.6 1 IV G 474 9 Painter
Latrine - Fl oor Inspect - -- - 0,2 2:1 2 0.4 WG 474 9 Maintenance work er
Latrine - Floor Sweep/ Dust 1000 133 0.58 0.07 52 :1 52 3.64 WG 4749 Maintenance work er
Latrine - Floor Mop 1000 133 1.1 0.1 5 26 :1 26 3.9 WG 474 9 Maintenance worker
Latr ine ~ Floor Repair 1000 133 0,1 0,0 1 1:1 1 0,01 WG4H 9 Maintenance work er
Latrine - Ext eri or

Wal ls Inspect - - - 0,2 2:1 2 0,4 WG4749 Mainte nance worker
Latr ine - Exte rio r Repair/

Wallo; Refinish 100 36 1 3.71 13 ,39 1:10 0. 1 1.3 4 WG 474 9 Shee t me tal worker
Latrine - Int er ior

Wal ls Clean 100 143 1,1 1.57 1:10 0,1 0,16 we 474 9 Mainte nance worker
Lat r ine - Doors Inspect 1 1 0.05 0.05 2:1 2 0.1 WG 474 9 Maintenanc e worker
Latr ine - Doors Repair 1 1 2.6 2.6 1:14 0.07 0. 18 we 4607 Carpenter
Latrine - Doors Repaint 1 1 0.45 0 ,4 5 1:2 0 .5 0. 23 WG 4749 Paint er
Latr ine - Windows Inspect 1 3 0.0 5 0.1 5 2:1 2 0.3 WG 4749 Maintenance worker



Table Cl (Cont'dl

l .a tr-i nc - Wind o ws Repai r \ 3 1.33 4.0 1 :20 0.0 5 0. 2 WG 4607 C arpenter
Lat r-ine - Windo ws Repa int 1 3 1.63 4.89 \ :5 0.2 0.98 WG4 749 Painter
LAtrine - To ile t Se a t Repair!

Rep lac e \ 6 0.07 0. 42 1:5 0. 2 0.08 WG4149 Plum ber
La trine - Urins ls RepRirl

Rcp lec e 1 2 0.76 1.53 1:\0 0.\0 0.15 WG H49 Plumber
La tr tne > Po we r Service!

Roof Venti lator Repair \ \ 0.3 0.3 1:1 1.0 0.3 WG 414 9 IIV AC technician
A m mo nu ilding - Roo f Inspec t - -- - 0. 2 2 :\ 2 0.4 WG 4749 Pain te r
A mmo Bui lding - Roof Paint 100 240 1.58 3.79 \:5 0.2 0.76 WG414 9 Maintenance work er
A mmo EJui Iding - Floor Inspec t - - - 0.2 2: \ 2 0. 4 WG4 749 :\o1a inl enance work er
A m mo Building - Floor Sweep/Du st 1000 \ 20 0.58 0.07 52:1 52 3. 64 WG474 9 Main ten ance worker
Ammo Bui lding - Floo r Mop 1000 120 1.1 0.1 3 26: \ 26 3.38 WG4 749 Mainte nance work er
A m mo Buil ding - Floor Repair 1000 120 0. \ 0.0 \ \: 1 I 0.01 WG 47 19 Me tn tenan ce work er
Ammo Bui ld ing -

Exterior Wal ls Inspec t - - -- 0. 2 2: 1 2 0.4 WG4 149 Maint enance work er
Am mo Buf ldi ng - Re pa ir!

Exteri or Wal ls Refinish 100 \ 56 3.11 5.79 1 :10 0.1 0.58 we 474 9 Shee t metal work er
Amrna Cui Idi ng - Door lnspec t 1 1 0.05 0.05 2 :1 2 0.\ WG 4749 Mai nt enance work er
A mmo Building - Door Repair 1 \ 2.6 2.6 1:14 0.07 0. \8 WG 4607 Carpenter
Ammo Buil ding - Door Repai nt I 1 0.45 0.45 \ :2 0.5 0.23 WG H 49 Pain te r
A mmo Bui Iding -

Shelving Clean 100 40 0.55 0.22 2: 1 2 0.44 WG474 9 Maintenance w ork er

'"
Ammo Build ing -

oc Window s Inspect 1 4 0.05 0.2 1:1
A mmo Bui lding - Repair

Window s Ex ter ior I 4 1.33 5.32 1 :20 0.05 0.27 WG 474 9 Mai nt enance worker
Am rno Ouilding - Repair

Window s Her dwnee \ 4 2.6 10.4 1:14 0.07 0.18 WG 4607 Carpente r
Am rno Ouilding -

window s Pa int 1 4 1.63 6. 5 1:5 0.2 1.J WG4749 Painter
C overed Me ss - Roof Inspect -- -- - 0.2 2:1 2 2.0 WG4749 Msintenance work er
C overed Mess - Roof Pain t 100 760 1.5 8 12.01 1:5 0.2 2.4 WG4749 Pai nter
Co ve red Mess - F loor Inspect - - - 0.5 2:1 2 1.0 WG4749 Maintenance work er
Covere d Mess - Flo or Repair 100 760 0. 1 0.08 \ :1 1 0.0 8 WG4749 Maint ena nce wor ker
Lyst er Bag - Roof Inspect -- -- - 0.2 2:1 2 0.4 WG 4749 Maintenance work er
Lyst er nRC - Roof Paint 100 102 1.58 1.6 1 0.2 0.32 WG474 9 Painter
Lyst er Bag - Rag Rep lac e/

Hol der Repair \ 1 - 16.0 1:3 0.33 5.33 WG4749 Maintenance work er
Ly ste r nag - Floor Repair \ 00 \ 02 0.\ 0.10 \:1 1 0.1 WG 414 9 Ma int enance work er
Covered n leec he- s -

Roof Inspect - - -- 0.2 2: \ 2 0.4 WG4H 9 Maintenance wor ker
Covered n teac her s -

Roof Pa int 100 552 1.58 8. 72 I :S 0. 2 1.74 W,,474 9 Pai nt er
Covered Hlea cb er s -

exter ior Wal ls Inspect - - -- 0.2 2: 1 2 0.4 WG4 749 Ma int enan ce wor ker
Co vered Hleec he rs - Repair !

Exter-ior Wal ls Repaint 100 820 3.6 29 .52 1:\0 0.1 2.95 wG4749 Shee t metal worker
Co vered Bleachers -

nlce c he r s Repain t - -- -- 26.0 1:1 1 26 .0 WG4H 9 Pa inter

. -,
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Co vered Bleachers
Blea che rs Inspe c t 1 4 0. 05 0.4 2,1 2 0 .2 WG 474 9 Maint enance worker

Co vere d Bleachers -
Bleachers Repair 4.0 1,1 1 4.0 WG 4607 Carpen te r

Cove red Bleachers - Repair
Wall Ven ts Exterio r 100 8 3.6 0. 29 0. 07 0 .02 WG 4607 Carpen te r

Covered Bleach ers
Wall Ven ts Pa int 1 4 1.63 6 .52 1,5 0. 1 1.3 WG 4749 Paint er

Covered Bleacher s - Repair
Wall Ven ts Hardware 1 4 2.6 10.4 0.07 0.73 WG 4607 Carpente r

AM TC Storage
Building - Roo f lnspec t - - 0.2 2,1 2.0 0.4 WG 4749 Mai ntenance worker

AMTC Storage
Building - Floo r lnspec t 0. 1 0. 1 2,1 2.0 0.1 WG 4749 Main te nance worke r

AM TC Sto rage
Building - Roo f Repa ir 100 938 1.58 14.82 1,5 0.2 2.96 WG 4749 Main tenance worker

AMTC Storage
Build ing - Floor Repair 1000 622 0.1 0.05 0.1 0.05 WG 4749 Maint enance worker

AM T C Storag e

en Dui lding - Doors Inspect 1 1 0. 1 0.1 2,1 2.0 0.2 WG 4749 Maint enance worker

'" AI\I TC Storag e
Build ing - Doors Repair 1 2 2.6 5.2 1,14 0. 07 0 .36 WG 4749 Maintenance worker

A MTC S to rage
Building - Doors Repaint 1 2 0. 45 0.9 1,2 0.5 0.45 WG 474 9 Painter



n:RMS AND ABBREVIATIO NS

AFF: Au toma ted Field Fire
A H FS: A rmor Host ile Fi re Si mu lator
AMT C: Armor Mo vin g Ta rget Car r ie r
ARF: Autom ated Record I'iro
Assy: Assem bly
ATKS: Armor T arget Kill Simulator
Bn: Battalion
CC A: C i rc ui t Card Assembl y
DAART: Directorat e o f Arm y Ammuniti on, Rang es, and Targets
D Efl: Directorate fo ro Engineeri ng and Hou sing
DIO: Direc t orate of Industri al Operati ons
DTR: Defense T est Range
EPS: Eng i nee re d Per f orm ance St and ards
FQQPRI: Fina l Quant itHt i ve and Qualitat ive Personnel Requir em ents

Information
flVAC : Hea t in g, Ventilating, and Air- Cond it ioning
I fl FS: Inf antry Hosti le Fire Simul ator
IM T C: Infantr y Mov ing Ta rge t Ca r r-ier
ITM: Infantry Target Mech anism
LJH: Lane Junction Box
M A C: Maintenance Allocation C har t
M DTR: Modif ied Defense Test Rang e
M FF: Modified Fi eld Fire
MPR C-H: MUltipurpose Range Comp lex- -Heavy
MPR C-LI : Multipurp ose Rang e Complex - -Light Infantry
M RF: Modified Record Fi r e
NM FS: Night Muzzle Fl ash Simulator
PM: Preventive Maintenanc e
PM CS: Prev enti ve Maintenanc e Chec ks and Services
RCS: Range Co nt ro l St a tion
RETS: Rem oted Target Syst em
Sf F: Sniper Field Fi r e
ST RA CT: Standards i n T rain ing Co m m iss ion
T H MTG: T arget Holding Mech anism, Tank Gunnery
TIU : Ta rge t Interface Unit
T RA DOC : T ra in ing and Doctr in e Co m mand
VIlIL: Visua l Hit Indicator Lamp
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