Foreword

PURPOSE: These design guidelines provide direction to designers and planners for the
following standard ranges. All of these standard ranges fall under the mandate of
Training Circular (TC) 25-8, Training Ranges.

Battle Area Complex (BAX)

Digital Multipurpose Range Complex (DMPRC)
Digital Multipurpose Training Range (DMPTR)
Multipurpose Scout Qualification Range (SQR)
Antiarmor Tracking and Live-Fire (AATLF) Range
Combined Arms Collective Training Facility (CACTF)
Live Fire Exercise Shoothouse (LFSH)

Urban Assault Course (UAC)

Infantry Platoon Battle Course (IPBC)

Infantry Squad Battle Course (ISBC)

Qualification Training Range (QTR)

Multipurpose Machine Gun Transition (MPMG) Range
Automated Sniper Field Fire (SFF) Range

Modified Record Fire (MRF) Range

Automated Record Fire (ARF) Range

Automated Field Fire (AFF) Range

Squad Defense Range (SDR)

Automated Combat Pistol/Military Police Firearms Qualification Course (CP/MPQC)
Live Fire Exercise Breach (LFEB) Facility

Fire and Movement Range (FMR)

Rifle/Machine Gun Zero (ZERO) Range

SCOPE: The design guidelines identify the interface points between the automated
target system installation contractor and the range construction contractor, facilitate the
standardization of range facilities, and note salient points and design criteria for
standardized ranges. Recommended range layouts and design guidance are also included;
definitive details for support facilities required on the ranges are provided for viewing
(MicroStation files can be provided upon request). Adaptation of the standard designs to
meet site-specific conditions is the responsibility of the designer.

POINT OF CONTACT: Address inquiries to Commander, U.S. Army Engineering
and Support Center, Huntsville, AL, ATTN: CEHNC-IS-SP (RTLP), P.O. Box 1600,
Huntsville, AL 35807-4301; phone 256-895-1535; or FAX 256-895-1248.
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GENERAL

The Range Operations Center (ROC) provides office space for personnel conduct training exercises and
space for the installation of required electronics and communications equipment. The occupant |oad
factor is 9.3 net sq. meters (100 sq. feet) (per person) based on o business use. See NFPA 101
table 7.3.1.2. All dimensions not labeled are in millimeters.

SITE ADAPTATION

This standord definitive design should be adapted to local conditions such as climate. available
construction materials and techniques. topography. seismic zone and the existing character of
surrounding buildings. These factors may aoffect plans. elevations ond building systems. The
building foundation must be designed based on the results of a geotechnical investigation.

REFERENCE CRITERIA

The design and construction must comply with applicable codes and standards including: technical
instruction Tl 800-01. “Design Criteria”: Department of the Army regulations. technical manuals.
handbooks. standords. and specifications.

FUNCTIONAL REQUIREMENTS

Where topography allows viewing down range from the control room. windows can be placed above the
counter.Windows are double hung to meet functional requirements providing viewing. natural Ilight and
ventilation. Windows have forced entry resistant metal frames and are provided with insect screens.
Provide polycarbonate security glaozing in windows ond doors. Floors should be sealed concrete or
vinyl tile for ease of cleaning. with gyp. board ceilings. Some range typse require a work surface
for monitors. computers. printers ond associated equipment. coordinate with target provider.
Gutters. downspouts and splash blocks should be provided where required by climatic conditions.
Covered entries aoand ice guards may be necessary in northern c¢limates. The ROC is accessed only by
able-bodied personnel and does not require ADA compliance unless dictated by local criteria.

MECHANICAL
The Mechanical Equipment shall be selected and sized based on site requirements., local weather
design criteria. available energy sources. and building construction materials. The mechanical

system must maintain an equipment operating temperature of 74 F +/- 4 F in rooms containing range
communication equipment. Obtain communication equipment heat release fron
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GENERAL

The Operations/Storage Building provides office space for ronge personneland stores supplies, spore
ports ond tools. Targel mointenonce is also occomplished in the facility. The office ond sloroge
areas eoch require 74.32 square meters (800 squore feet) for a totalof 74.3 squore meters (800
square feet). The occupant load factor is 9.3 net sq. meters (100 sq. feet) (per person) based on a
business use. See NFPA 101 toble 7.3.1.2.

SITE ADAPTATION

This stondord definilive design should be aodapted lo local conditions such as climote, ovailable
construction materiols ond techniques, topogrophy, seismic zone ond the exisling character of
surrounding buildings. These factors may offect plans, elevations and building systems. The
building foundation must be designed based on the results of o geolechnicalinvestigation.

REFERENCE CRITERIA

The design and construction must comply with opplicable codes and stondards including: technicol
instruction TI800-01, “Design Criterio": Department of the Army regqulations, technicol monuals,
hondbooks, standards, and specifications.

FUNCTIONAL REQUIREMENTS

All dimensions not lobeled are in milimeters. Windows ore double hung to meet functionol
requirements providing noturol lighting ond ventilotion. Windows have forced entry resistont metol
fromes ond ore provided with insect screens. Provide polycorbonate security glozing in windows and
doors. Gutters, downspouts and splash blocks should be provided where required by climatic
conditions. Provide concrete pad at ground levelbelow A/C unit for ground maintenance. Extend 150
mm (6") beyond edge of unit on three sides. Covered entries ond ice guords moy be necessory in
northern climates. The office area should be provided with o finished ceiling.

The Operations/Storage Building is accessed only by oble-bodied personnelond does not require ADA
complionce unless dictoted by local criteria.

MECHANICAL

The Mechanicol Equipment shollbe selected ond sized bosed on site requirements, local weather

design criterio, available energy sources, and building construction materiols. The HVAC system must
maintain an equipment operating temperature of 74 F +/- 4 F in rooms containing range communication
equipment. Obtain range communication equipment heot releose from the User or lorgetry supplier

for HVAC load calculations and equipment sizing. HVAC design for personnel comfort shallbe in
accordonce with UFC 3-410-01FA. U-Foclor requirements ore bosed on the local climatic conditions in
accordonce with TI800-1.

ELECTRICAL

The Operations/Storage building shallbe served by 1207240V, 1phase, 3-wire secondary power. Rigid
Steel conduit shall extend o minimum of 1524mm (5') outside the building for power and communication
circuits entering ond leaving the building. Voltage drop sholl comply with NEC standords ond Army
technical monuals. grounding willbe installed in accordonce with NFPA 70, the NEC, ond other

applicable stondords.

The panelboord shollbe 1207240V single phase, mounted inside building. Receptacles shallbe

general purpose, 120V, 20A Duplex mounted 450mm (18") obove the finish floor. Alloutlets,
receplocles, ond conduit shallbe recess mounted. Provide 120/240V power for the HVAC unit.

llumination levels willbe designed in accordance with IES. Interior lighting shall consist of

flourescent lomps at o levelof 50 foot-candles in the office area oand 30 foot-candles in the
storoge area. Exterior lighting shallbe provided with seporote swilching locoled neor points of
egress.

Tge emergency electrical system shallcomply with NFPA 70 and NFPA 101. Exit signs willbe provided
in accordance with NFPA 101. Emergency lighting shallbe provided to ensure adequote illumination

to egress building in the event of o power outage.

Lightning protection is NOT required for this building.

TELEPHONE

Telephone service is not o requirement for range operations. However, service should be provided to
the Ops/Stg Building if it is available in the area.

FIRE PROTECTION

Fire Protection is not required per fire codes for this building. Consult locolFire Marshall for
complionce with ocal laws.
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GENERAL

The GeneralInstruction Building is used for troop instruction before and ofter training exercises.

The focility is 74.3 squore meters (BOO squore feet) in oreo. The building willprovide space for 40

desks ond opproximately 1.2 square meters (12.7 square feel) per person for circulation. The
12192 occupant lood factor is 1.4 nel sq. meters (15 nel sq. Feet) per person based on an assembly use,

less concentrated, without fixed seating. See NFPA 101 toble 7.3.1.2.
(400 SITE ADAPTATION
OUTSIDE This stondord definitive design should be adapled to local conditions such os climate, topography,
EDGE OF SLAB seismic zone, available construction materiols ond techniques ond the existing choracter of
surrounding buildings. These foctors may affect plans, elevations and building systems. The
SPLASHBLOCK building foundation must be designed bosed on the resulls of o geotechnicalinvestigotion.
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| | fromes ond are provided with insect screens. Provide polycarbonate security glozing in windows and
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| FEC | conditions. Covered entries ond ice guords moy be necessory in northern climates. Floors should be
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GENERAL

The latrine with an cerated voult provides restroom facilities for men and women. The lotrine will
accommodate o training unit of up to 190 men aond 35 women bosed on OSHA stondords. An cerated voult
is constructed beneath the building.

SITE ADAPTATION

This stondord definitive design should be odopted to local conditions such as climate, available
construction moteriols ond techniques, topography, seismic zone ond the existing character of
surrounding buildings. These factors may affect plons, elevations and building systems. The
building foundation must be designed bosed on the results of o geotechnicalinvestigation.

REFERENCE CRITERIA

The design and construction must comply with opplicoble codes ond stondords including: technicol
instruction TIB0O-01, "Design Criterio"; Deportment of the Army regulations, technicol monuals,
haondbooks, standards, ond specifications.

FUNCTIONAL REQUIREMENTS

All dimensions are in milimeters unless otherwise labeled. Windows are botitom hinged inswinging to

meet functionol requirements providing naturallighting ond ventilation. Windows have forced entry

resistant metal fromes ond ore provided with insect screens. Provide polycaorbonate security

tronslucent glozing in windows. An 18-gouge diomond mesh portition 2438 mm (8'-0") high with o

762mm (2'-6") x 2133 mm (7'-0") diamond mesh door encloses the mechanical orea. Gutters, downspouts
ond splosh blocks should be provided where required by climatic conditions. Covered entries and ice
guards moy be necessory in northern climates. Floors should be seadled for ease of cleoning. Ceilings
should be finished.

The lotrine is occessed only by able-bodied personnelond does not require ADA complionce unless
dictated by locol criteria.

MECHANICAL

No comfort cooling is required for the facility; however, some installations may wish lo include

comfort heating. The Latrine may be either on Aerated Voult design or o Dry Vault design, depending
on the Installation's requirements. Some Instollotions require a Dry Voull Lotrine due to the
maintenance requirements of the voult's aeration system. The Aeroted Vaull is designed lo use on
oeration system to reduce the volume of woste. Exhaust fons ond louvers provide ventilation to the
rooms. An additional lorger roof mounted exhaust fon drows air directly out of the vault. The
compressor ond voult exhoust fon should run continuously, the room exhgust fons should be switched
with the lights.Air from the compressor is piped to a 20mm PVC pipe distribution system 150mm above
the bottom of the vault. The water levelmust be maintained o minimum of 150mm above the oeration
system piping. Chemicol ond other foreign substances must not be put into the voult. The Dry Voult
Lotrine should also include the louvers ond exhaust fans for room ventilation, o roof mounted

exhoust fon to drow oir directly from the voult, ond an exterior cost iron monhole cover to provide
access for pumping the tonk.

ELECTRICAL

The lotrine shallbe served by 120/240V, 1phase, 3-wire secondory power. Rigid steel conduit shall
extend o minimum of 1524mm (5') outside the building for power circuits entering and leaving the
building. Voltage drop shallcomply with stondards in NEC ond Army technicalmanuols. Grounding
willbe installed in accordance with NFPA 70, the NEC, ond other applicable stondords.

The panelboord shallbe 1207240V single phase, mounted inside building. Receptacles shallbe GFCI,
120V, 20A Duplex mounted 305mm (12") above the finished floor.

llumination levels willbe designed in accordance with IES. Interior lighting shall consist of
fluorescent lomps ot o levelof 20 foot-condles. Each room shallbe provided with seporate
switching. Exterior lighting shallbe provided with seporate switching locoted neor points of

egress.

Pgr NFPA 101 onnex A, exit signs ore not required for the latrine.

Lightning protection is not required for this building.

FIRE PROTECTION

Fire protection is not required per fire codes for this building. Consult locol Fire Morshall for
complionce with local lows.

ABBREVIATIONS

MS - Mirror with shelf TTD - toilet tissue dispenser WR - woste receplacle
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The Covered Mess provides an area for troop messing during training. The facility is olso used os
ROOF LINE on oreo for weopon cleoning. The covered facility hos @ concrete floor ond hos o stonding seam metal
roof supported on columns and a wood framing system. The sides are left open. Stand-up eating g

GENERAL

PANELBOARD tables and serving tables are provided. The Coverd crea is 74.3 square meters (800 square feet).
But, for 1391 purposes the facility is 37.2 squore meeters (400 squore feet) becouse the facility is
calculated as half square footage.

]
=] o g

| | L EATING TABLE

For service schools that require increased capacity, the length is increosed by 3.962 meters (13 i
feet) and the width is increased by 2.032 meters (6'-8") to accommodate an additional table. The
covered oreo becomes 131.3 squore meters (8.128 meters X 16.154 meters), (1413 squore feet (26'-8" X
53')). But, for 1391 purposes the facility is 65.7 square meeters (707 square feet) because the

facility is colculoted os holf squore footoge.

SITE ADAPTATION

863

)
This standard definitive design should be adapted to local conditions such os climote, topograophy,
seismic zone, available construction materials ond techniques and the existing character of
surrounding buildings. These factors may affect plons ond elevations. The building foundation must
| be designed bosed on the results of a geotechnicalinvestigation.
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The design and construction must comply with opplicable codes ond standards including: technicol
instruction T1800-01, "Design Criteria"; Department of the Army regulations, technical manuals,
handbooks, standards, and specifications. 3
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SERVING TABLE
MESS All dimensions not lobeled ore in millimeters. Gutters, downspouts ond splash blocks should be
provided where required by climatic conditions. Ice guaords may be necessary in northern climates.
The serving and eating tables should be constructed with golvanized or stoinless steelshelves as
required by the installation. The shelves are supported with galvanized steelpipes and galvanized
structural shapes. The floor of the mess is sloped from the center to the perimeter to provide
drainage.
BLDG COLUMN The Covered Mess is accessed only by able-bodied personneland does not require ADA compliance
(TYP) unless dictated by local criteria.
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MECHANICAL &

No mechanical systems ore required for the Covered Mess.
K (TYP. I
SPLASH BLOCK ¢ ! ELECTRICAL i

The Covered Mess shallbe served by 120/240V. 1 phase, 3-wire secondary power. Rigid steel conduit

shall extend a minimum of 1524mm (5') outside the building for power circuits entering ond leaving

8 EDGE the building. Voltage drop shall comply with NEC standards and Army technical manuals. Grounding
OF SLAB willbe installed in accordance with NFPA 70, the NEC, and other opplicable standards.

PL AN The panelboard shallbe 120/240V single phase, mounted inside the building. Receptacles shall be

— general purpose, GF Cl weatherproof, 120V, 20A duplex mounted a minimum of 450mm (24") above the

SCALE : 1:100 finished floor.

llumination levels willbe designed in accordance with IES. Lighting shall consist of white lamps

providing a levelof 15 foot-condles and red lomps for lower level night light. Separate switching

shollbe provided for white lomps ond red lomps.

The emergency electricalsystem shallcomply with NFPA 70 ond NFPA 101.

Provide a mast style lightning protection system for safe cover of personnel.

FIRE PROTECTION
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| PAD | personnel during periods of inclement weather. The enclosed oreo required for the ammunition
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construction materials and techniques. topography, seismic zone and the existing  character of
PLYWOOD SHELF | _’+‘_ _.|"' | surrounding buildings. These factors may aoffect plans, elevations ond building systems. The
(TYP THREE SIDES) \I\ /\ /\ ! it:‘;'itjsir:%of:i)::dution must be designed based on the results of a geotechnical
| | '
| " REFERENCE CRITERIA
| \g | 2 The design ond construction must comply with applicable codes ond stondords including: technicol
| = t instruction TI800-01, "Design Criteria"; Department of the Army regulations, technical manuals,
| w|d A -09 handbooks, standords, and specifications.
AMMO <5
—_— I 2 3|2 FUNCTIONAL REQUIREMENTS
101 | -1
/II All dimensions not lobeled ore in milimeters. Issuing windows are hollow metal door paonels secured
EDGE OF ROOF ABOVE | [ with flush bolts and overlopping ostragals. Windows have forced entry resistant metal fromes.
| | Gutlers, downspouts ond splosh blocks should be provided where required by climatic conditions. Ice
| | 2 quords moy be necessory in northern climates. Ceilings should be finished.
X r X e The Ammo Breokdown Building is occessed only by oble-bodied personnelond does not require ADA
complionce unless dictated by localcriteria.
2 | N |
°y L N 3 MECHANICAL
o No mechanicol systems are required for this facility.
ELECTRICAL .
PANELBOARD &
The Ammo Breakdown Building shallbe served by 1207240V, 1phase, 3-wire secondary power. Rigid
610 (812 2034 812 Steel conduit shall extend o minimum of 1524mm (5" outside the building for power circuits entering
| and leaving the building. Voltage drop shallcomply with stondards in NEC ond Army Technical
3658 A Monuals. Grounding willbe instolled in occordance with NFPA 70, the National Electrical Code, and
- other applicable stondords. i
12°-0° A-Q9]A-09 The panelboard shallbe 1207240V single phase mounted inside building.
PLAN llumination levels willbe designed in accordance with IES. Interior lighting sholl consist of ¢ s
white incandescent fixtures at o levelof 20 foot-candles. Incandescent fixtures with red lomps on i
SCALE : 1100 separate switching shallbe ploced neor each white i 1t lomp. Ir 1t fixtures shoall 2 |
be gosket, vapor -proof enclosed with guord. Exterior white ond red lighting shallbe provided with | t;g
seporate swilching located neor the points of egress. K] 3
A telephone system is nol required. 8 s |2ii
Lightning protection in accordonce with NFPA 780 and UFC 3-570-010nd DA PAM 385-64 is required for
9
this building.
H
FIRE PROTECTION
RIDGE VENT “
Fire protection is not required per fire codes for this building. Consult installation Fire > 8— 3 3
ST SEAM Morshall for compliance with local laws. " ®
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9600 (31-6")

o -l
10 |A-10 L 7;
A -
| 4800 (15'-9") . 4800 (15'-9™) ]
o -l GENERAL
§ coL E coL % cou
| OPERABLE LOUVERS The Bleacher Enclosure provides on area for troop instruction before and aofter training exercises.
| | T The covered facility has a concrete floor and is enclosed on three sides for weather protection.
METAL PANEL 1 ! SPLASH BLOCK (TYPICAL) The remaining side is left open to view the firing line ond downronge oreos. The enclosure is 49.75
square meters (535.5 squore feet) in oreo. Two sets of bleachers ore instolled each hoving 10 rows
| III METAL PANEL and o length of4.6 meters (15 feet). The bleachers provide seating for 160 troops.

Approved

For service schoolronges that require seating for 240 troops odd on odditionalbay ond sel of
bleachers (see TC25-8 for a list of applicoble ranges). The enclosure size becomes 74.6 squore
meters (803 squore feet).

Ta

-

SITE ADAPTATION i

This stondord definitive design should be odapted to local conditions such as climate, topography,
seismic zone, available construction materials and techniques and the existing character of

BLEACHERS surrounding buildings. These factors may offect plans ond elevations. The building foundation must
be designed based on the results of a geotechnical investigation.

REFERENCE CRITERIA

The design and construction must comply with opplicable codes ond stondords including: technical
instruction TI800-01, "Design Criteria": Department of the Army regulations, technical manuals,
handbooks, stondords, ond specifications.

5182

FUNCTIONAL REQUIREMENTS

«17'-0")

All dimensions not lobeled are in millimeters. Louvers are included to provide natural ventilation.
Gutters, downspouts ond splosh blocks should be provided where required by climatic conditions. Ice
guards may be necessory in northern climates. §|

COLUMN The Bleacher Enclosure is occessed only by able-bodied personnelond does not require ADA complionce
unless dictated by local criterio.

MECHANICAL

£ COL

No mechonicol systems ore required for the Bleocher Enclosure.

I
ROOF OVERHANG

[ - ELECTRICAL

SHOWN DASHED

)

610

(2'-

The bleocher enclosure shollbe served by 1207240V, 1 phase, 3-wire secondory power. Rigid Steel
Conduit shallextend o minimum of 1524mm (5') outside the building for power circuits enltering and
leaving the building. Voltoge drop shallcomply with NEC stondords ond Army technicolmonuals.

Grounding willbe installed in accordance with NFPA 70, the NEC, and other applicable stondords.
PLAN The ponelboord shallbe 1207240V single phose, mounted inside the building. Receptacles shallbe "
general purpose, GFCI, 120V, 20A Duplex mounted a minimum of 450mm (18") above the finished floor.
SCALE : 1:100 lllumingtion levels willbe designed in accordance with IES. Interior lighting shall consist of
white lomps providing a levelof 15 foot-condles ond red lomps for lower level night light. 35
Separote switching shallbe provided for white lomps ond red lomps. 9 3
The emergency electrical system shallcomply with NFPA 70 ond NFPA 101. i g
Provide a most style lightning protection system for sofe cover of personnel. | ¢ 2 é
"
o
TOP OF STEEL — — FIRE PROTECTION H ga 3!
Fire Protection is not required per fire codes for this building. Consult locolFire Morshall for i g
- STANDING SEAM complionce with locol lows. 3 23F
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TPR |N_EXTERIOR ENCLOSURE
WITH WET LOCATION COVER
PR e
AUXIL |ARY POWER RECEPTACLE (APR)

LOOK " (NEMA L3-20R) WLIA WET LOCATION COVER ?ﬁ:‘gﬁt (NTOP)
1207840u: 20a. ¢ wine: T N wEATHERPRODF ENCLOSURE: | -
TWISE LOCK' IN WEATHE RPROGE USES: MECHANISM HEATERS.
ERGL DSURE (.'.g..."f' LoGR) oM BEVIEE, " se NoTe 19, OTMER NEwa 3R,
SEE NOTES 5 &1 DATA POWER RECEPTACLE (DPR) LDADCENTER (LC) i
!_LDCA'I'ED INSIDE PANEL. SEE NOTE 9 -l 3
MTOP W) TH_LATCHED r
EMPLACEMENT WALL -\ sge NOTE 10 Di0CNEMA 4.~ SEECNOTE 6. f———————= 3
_\ _\ see sneer £0-08 FOR NTOP | N
TE0— = - L Dot e
s i A / e vt
I NS T
- MIN -
&0 k. ™\ ' ,’/’,’/
2,7 7,7
/ (_\/
SEE NOTES 1-3.
VP ICAL
VAL ACEVENT [ EoBLE COlLeD
ABOVE ‘GROUND»
BONDED TO- TARGET
POWER CABLE ] 3 GROUND ROD
EROU 1207240 o 3N se wore 11
éu“m " I 14y g NTENANCE
10, n:x?‘?ﬁ%cé'r‘ i — P U ENCLOSURE W1 TH COVER 4N riger oPTIC OR CATSE
NOTES 1 AND 3. j CABLES N CONDUIT.
SEE NOTES 1.3411416.
a6 AWG BARE
fici S /4.0 awe -
AOTAESMIC MO rupcer o4 CoPEER CnbuCTOR. couou1 T xi 1y STATIONARY INFANTRY TARGET (SIT) PLAN
GROUND
——  GROUND FOR BONDING SEE NOTES 1-3.7.11816. NDT TO SCALE 3
- TO FUTURE TARGET CABLE i
~’
SIT TARGET ELEVATION '
NOT TO SCALE &
) WHEN L
- [ BRE ROP W AT LOCKNUT ¢ s
Eecggiﬁézwﬂ INSIOE ENCLOSWRE __ 77772 . & % 13!
OUTSIDE ENCLOSURE H § £ |23:
NG
T
3
SEAL FITTING 3 R
RUBBER eoo¥ 5 1z |3
GASKET PLUG_AND CORD NEOPRENE i 3
NOTES: o SRy BUSHING. SEE H -
—_— NOTE BELOW s |2 18
1. CONOUIT TO EXTEND 5 FEET BEYOND EMPLACEMENT. —t—
WET LOCATION RECEPTACLE COVER -
2. CABLES/CONDUITS ARE ROUTED FROM SIDE OF BERM NOT TO SCALE PACK ING S;
TO PREVENT CABLE DAMAGE FROM PROJECTILES DIGGING INTO THE BERM. MOTE WEATIRERO W LOCATIN COUERS. S B £ROVOED Wi NUT 5 o
L L VI
3. ROUTE UNDER SLAB TO THE SAME TRENCH THE POWER (S ROUTED IN. ETHYLENE PROPYLENE FUBGER CASKETS ON BOTTOM OF COVER g; g
4. ALL EQUIPMENT SHALL NOT BE MOUNTED HIGHER THAN 2" FROM TOP OF EMPLACEMENT WALL. OPEN AND PLUG INSERTED gég N
5. FOR DOUBLE SIT EMPLACEMENTS TWO TARGET LIFTING MECHANISMS WILL BE PROVIDEO.  DATA WILL wal %
BE PROVIDED FROM THE MTOP AND POWER WILL BE PROVIDED FROM ADDITIONAL EXTERIOR ENCLOSURES SECTION CABLE SEAL FITTING u'i;' 2
WITH A NEMA L14-20R AND TWO NEMA L5-20R RECEPTACLES FEO FROM THE LOAD CENTER. - 83| &
MOUNT LOAD CENTER ON LEFT SIDE OF EMPLACEMENT AND MTOP ON THE RIGHT SIDE OF THE No §,_- v
EMPLACEMENT. INSTALL ONE SET OF POWER OUTLETS NEXT TO LOAD CENTER AND ONE SET OF POWER NOTE: NEOPRENE BUSHING SHALL HAVE THE SAME NUMBER OF HOLES TO
OUTLETS NEXT TO MTODP. MATCH THE NUMBER OF CABLES ENTERING OR EXITING THE ENCLOSURE. “ § g
6. WHEN FIBER OPTIC CABLE IS NOT USED. FIBER PATCH PANEL IS NOT REOUIRED. =
7. THE ENDS OF THE CATSE CABLES SHALL BE TERMINATED WITH A DATA SURGE PROTECTOR.
% ReCeeTacugs, v CEMTER SITOF & CLUSTER. 400 THREE ADDITIONAL NEUA L3-208 PANEL BOARD: PB-xx LOCATION: SIT MOUNTED: SURFACE ~ FEED: BOTTOM 3
"1
9. WIRE THE DPR AHEAD OF THE GFC| MAINTENANCE RECEPTACLE TO AVOID NUISANCE TRIPPING. 125 MAIN MAIN LUGS ONLY ASYM A.L.C MIN.: 10,000 § ’ g
10. PERMANENTLY LABEL THE EMPLACEMENT ACCORDING TO THE CIVIL AND ELECTRICAL
DES IGNAT(ONS. VOLTAGE: 240/120 PHASE: 1 WIRE: 3 RATING: NEMA 3R : g -
11. PROVIDE SEAL FITTINGS AS SHOWN IN DETAIL ON ALL NEMA 4. 4X. OR 6P RATED ENCLOSURES. VA/ PHASE VA/ PHASE § : & =
[T} -
Q2 ¥
12. ALL DIMENSIONS SHOWN IN INCHES UNLESS OTHERWISE NOTED. LOAD SERVED NO. TRIP | WIRE A B CKT || CKT A B WIRE| TRIP NO. LOAD SERVED § Q ; §
13. IF TARGET IS BATTERY OPERATED WITH NO AC POVER PROVIDED. THE TARGET GROUND ROD SHALL POLES|| AMPS || SIZE NO. || NO. SIZE || AMPS | POLES g
BE INSTALLED WITH A 6° COILED #6 AWG BARE COPPER GROUND CABLE FOR FUTURE BONDING 280 g 3
TO THE TARGET MECHAN)SM. SIT (NEMA L14-20R,
SURGE ARRESTOR 2 ---- --- 1 2 12 20 2 2-NEMA L5-20R -] w
L A e S R 3, LA S A L e = T i f
N LOCA . AlL TH H LOCA . N U
COVERS SUCH AS LEVITON MS3X TYPE OUTLET COVER WILL NOT CLOSE OVER TARGET PLUG AND CORD. SUB FEED THRU LUGS | 2 5 6 | 50 12 | 20 1 |TDP AND MR '2‘ c =
15. DEVIATIONS TO THE EOUIPMENT SIZES. EOUIPMENT NUMBERS. RECEPTACLE COVERS. OR CABLE 8 20 1 |SPARE &
ENTRY METHODS INTO ENCLOSURES WILL REOUIRE RANGE TRAINING AND LAND PROGRAM 0 0 530 | 480
HUNSTVILLE CENTER MANDATORY CENTER OF EXPERTISE CONTACT.
16. CONDUIT STUBBED UP 1/2° ABOVE SLAB. TOTAL VA PHASE A: 530
TOTAL VA PHASE B: 480
TOTAL CONNECTED WATTAGE: 1,010
95% DEMAND WATTAGE: 960
SUPPLIED FROM: TRSF-XX TOTAL DEMAND AMPS: 4




AUXIL|ARY POWER RECEPTACLE (APR)
TARGET POWER RECEPTACLE (TPR Lo afua D5 208) w

Al ACLE ¢ ] -

120/240v, 20A. 4 WIRE, N CWEATHERPROOS ENCLOSURE -

TWIST LOCK IN WEATHERPROOF USES3 Iicnmlsu HEATERS.

RE WITH WET AT S IMULATORS » NCHIlJ. CR OTHER
Egcvléggu ¢ ulatm'fulzgcom.lm DEVICE. SEE NOTE 1
SEE NOTES 5 & 14.

EMPLACEMENT WALL _\ SEE NOTE 10 _\

w
L5-20R) ll'l'ﬂ WET LOCATION COVER

LOCATED INSIDE PANEL. SEE NOTE 9
MTDP W|TH I.A'I'CHED
' OR SCREW TYPE REMOVABLE

’—DATA POWER RECEPTACLE (DPR)

LID. NEMA
SEE SrEET ED-06 FOR MTOP

WALL MOUNTED —

4, SEE NOTE 6.
t

NEMA 3R g DTx] :;im
LOADCENTER -2* =
MIN

ee] |
K]
FROM 1307340V a & T
m%we 4D I""‘ SEE NOTE 11
. N—GFC| MAINTENANCE
SEE NOTE 1. = RECEPTACLE (MR}
m CAe'isGé'# g?vraoun — 7 < éxcfsoggsavnu COVER an FIBER OPTIC OR CATSE
. ,: A
SEE NOTES 1 AND 3. ; gegl.sgrég ?U}Dlil:'l'.
a6 AWG BARE

EROTHERMTC VLD 26 AWG BARE
COPPER CONDUCTOR. CONDUIT wiTH
To GROUND ROD TARGET —og”  EOPCHT, EOVRUGTD CATSE CABLES
- GROUND FOR_BONDING SEE NOTES 1-3.7.11
= Y0 FUTURE TARGET

MIT TARGET ELEVATION

NOT TO SCALE

NOTES:

1. CONDUIT TO EXTEND 5 FEET BEYOND EMPLACEMENT.

2. CABLES/CONDUITS ARE ROUTED FROM SIDE OF BERM
TO PREVENT CABLE DAMAGE FROM PROJECTILES DIGGING INTO THE BERM.

3. ROUTE UNDER SLAB TO THE SAME TRENCH THE POWER |S ROUTED IN.

4, ALL EOUIPMENT SHALL NOT BE MOUNTED HIGHER THAN 2” FROM TOP OF EMPLACEMENT WALL.

5. INSTALL POWER AND DATA ON THE FIRST 78" OF THE FRONT WALL CLOSEST TO DIRECTION OF FIRE.
6. WHEN FIBER OPTIC CABLE IS NOT USED. FIBER PATCH PANEL |S NOT REOUIRED.

7. THE ENDS OF THE CATSE CABLES SHALL BE TERMINATED WITH A DATA SURGE PROTECTOR.

8. NOT USED.

9. WIRE THE OPR AHEAD OF THE GFC| MAINTENANCE RECEPTACLE TO AVOID NUISANCE TRIPPING.

10. PERMANENTLY LABEL THE EMPLACEMENT ACCORDING TO THE CIVIL AND ELECTRICAL
DESIGNATIONS FOR

11. PROVIDE SEAL FITTINGS AS SHOWN ON SHEET ED-01 ON ALL NEMA 4. 4X. OR 6P RATED ENCLOSURES.
12. ALL DIMENSIONS SHOWN IN INCHES UNLESS OTHERW|SE NOTED.

13. IF TARGET |S BATTERY OPERATED WITH NO AC POWER PROVIDED. THE TARGET GROUND ROD SHALL
BE INSTALLED WITH A 10’ COILED #6 AWG BARE COPPER GROUND CABLE FOR FUTURE BONDING
TO THE TARGET MECHAN|SM.

14. PROVIDE TARGET AND AUXILIARY OUTLETS WITH NEMA 3R WET LOCATION COVERS MAKING OUTLETS
SUITABLE FOR USE IN WET LOCATIONS. SEE DETAIL ON SHEET ED-01 FOR WET LOCATION COVER. IN USE
COVERS SUCH AS LEVITON M59x TYPE OUTLET COVER WILL NOT CLOSE OVER TARGET PLUG AND CORD.

15. DEVIATIONS TO THE EOUIPMENT S|ZES. EOUIPMENT NUMBERS. RECEPTACLE COVERS. OR CABLE
ENTRY METHODOS INTO ENCLOSURES WILL REQUIRE RANGE TRAINING AND LAND PROGRAM
HUNSTVILLE CENTER MANDATORY CENTER OF EXPERT|SE CONTACT.

EMPLACEMENT———
WALL

/

;

TPR IN EXTERIU ENCL OSURE
WITH WET LOCATION COVER

APR |N_EXTERIOR ENCLOSURE
WITH WET LOCATION COVERS

NEMA
’ uASTE
DATA PMI. IM'I'DP)

NEMA 3R.
LOADCENTER (LC l_1

L4
r—-——=-=-=-=-- M P
| -~ ~ ||
R 2t NI
RIGID METAL /7,77
CONDUIT At
2.7 2.7
7,7 7,7
-3 Vs
seelgores 1 3//////
o’ 7 .
T8 MAX. SEE NOTE 5. |
AREA FOR ELECTRICAL EOUIPMENT
COPPER GROUND
CABLE. COILED
BONDED TO TARGET
GROUND ROD
MOVING INFANTRY TARGET (MIT) PLAN
NOT TO SCALE

PANEL BOARD: MIT

LOCATION: XXXXXXX

MOUNTED: SURFACE

FEED: BOTTOM

125 MAIN MAIN LUGS OR FEED THRU LUGS ASYM A.I.C MIN.: XXXXX
VOLTAGE: 240/120 PHASE: 1 WIRE: 3 RATING: NEMA 3R
VA/ PHASE VA/ PHASE
NO. TRIP || WIRE CKT || CKT WIRE| TRIP NO.
LOAD SERVED POLES| AMPS || SIZE A B NO. || NO. A B SIZE | AMPS [POLES LOAD SERVED
- 1000 MIT (NEMA L14-20R,
SURGE ARRESTOR 2 ---- — 1 2 1000 12 20 2 2—NE(MA L5-20R)
SPARE 1 20 - 5 6 50 12 20 1 |TDP AND MR
SPACE 7 8 - 20 1 |SPARE
SPACE 9 10 1 |SPACE
SPACE 11 12 1 |SPACE
0 0 1050 | 1000

TOTAL VA PHASE A: 1050
TOTAL VA PHASE B: 1000

SUPPLIED FROM: TRSF-XX

TOTAL CONNECTED WATTAGE: 2,050
DEMAND WATTAGE: 2,000
TOTAL DEMAND AMPS: 8

Approved

Iﬁcv.

Dole:

Design fig no.

Drowing code:
fae nome:

byt

U. S. ARMY ENCINEERING AND
SUPPORT CENTER, HUNTSVILLE

Dwn by: IM by:

Reviewed by:
Suomitied by:

HUNTSVILLE, ALABAMA

20 FEBRUARY 2008

RANGE AND TRAINING LAND PROGRAM

STANDARD DESIGN MANUAL

MOVING INFANTRY TARGET
EMPLACEMENT




AUXIL |ARY POWER RECEPTACLE (APR) TPR |N EXTERIOR ENCLOSURE

L6k (BekA s 208 WIIR WET LOCATION COVER VITHWET LOCATION COVER
ARGET POWER RECEPTACLE (TPR) -
1200540V SOA, 4 IR TN WEATHERPROOF ENCLOSURE - APR IN EXTERIOR ENCLOSURE
R A S o . o z
L VeEHATET LocaT! DEVICE. SEE NOTE 1a. /“.‘.‘5'&‘1%&‘3’.‘85 Ehtosone: ™! DATA PANEL (MTOP) H
SO Rores 45t DATA POWER RECEPTACLE (DPR)
LOCATED INSIOE PANEL. SEE NOTE 9 i
st o [ ey Bctien
EWPLACEMENT WALL—\ ¢ NOTE 10 R TaCLE un) REMOVABLE LOADCENTER 1LC)
_\ ENCLOSURE WITH COVER se: su::r £5-08 FOR uT0B
WALL MOUNTED = = y
NEwA SRS | fan GATY] A fm——————— =
LOADCENTER 2~ = 2 | -~ ~ |1 -
MIN A MAX
Lo 2,7 2,7 P
, 0
< s
7 / 4
tes 1-3., 7 477
$5,M1Es 13517 /)
c./ (4 i
e lio MAX. ;!! ml: 5. I
AREA FOR ELECTRICAL EOUIPMENT §|
2
PONER CABLE - MIN = EMPLACEMENT———+
1~ 8 8
cags, 180/2d0v o] 8 o e wewren] B K Gt
IN CONDUIT.
SEE NOTE 1. 4 coeren
POWER cw.: IN CONDU|T — n GROUND
Wi o L e TP — g R
d SEE NOTES 1.3 & 11. SRS Ao
26 _AWG BARE
£ ROTHERIIC HELD ANG CONDUIT W) T - j
T0 GROUND ROD ~ TARGET —od P |CONDUC TR, CaTot caBLes
groo T 32050'k5R ABNDING $€6 NOTES 1-3.7 & 11. i
= Y0 FUTURE TARGET.
SEE NOTE 5. STATIONARY ARMOR TARGET (SAT) PLAN ]
SAT TARGET ELEVATION noT 10 scaLe =
NOT TO SCALE g g
s3] Lt
H ai 2iF
3
31 1.
) 2 g
L ls ) I3
L")
-
NOTES: S;
(4] ©
1. CONDUIT TO EXTEND 5 FEET BEYOND EMPLACEMENT. PANEL BOARD: SAT LOCATION: XXXXXXX MOUNTED: SURFACE FEED: BOTTOM g;; S
[=] o~
. TS AR T F RM .
B PREVENT CABLE DAMAGE FROu PROJECEICES GI0GING INTO THE BEMM. XXXX MAIN MAIN LUGS OR FEED THRU LUGS ASYM A.L.C MIN.: XXXXX 551, g
w
3. ROUTE TO THE SAME TRENCH THE POWER |S ROUTED IN. VOLTAGE: 240/120 PHASE: 1 WIRE: 3 RATING: NEMA 3R U%E g
4. ALL EOUIPMENT SHALL NOT BE MOUNTED HIGHER THAN 2" FROM TOP OF EMPLACEMENT WALL. = VA PHASE = = VA PHASE = §_.‘9 w
NO. | TRIP [WIRE KT || cKT WIRE[| TRIP | NO. °
S. FOR FLANK TYPE SAT TARGET INCREASE LENGTH OF GROUND CABLE TO 5486 (18FT). LOAD SERVED poLes| amps | size | A B No. | No. A B | size | amps lPoLES LOAD SERVED ’ § &
6. WHEN FIBER OPTIC CABLE IS NOT USED. FIBER PATCH PANEL |S NOT REOUIRED. 1400 ) 5
SURGE ARRESTOR 2 1 2 12 | 20 2 |SAT (NEMA L14-20R,
7. THE ENDS OF THE CATSE CABLES SHALL BE TERMINATED WITH A DATA SURGE PROTECTOR. 1400 2-NEMA L5-20R)
8. NOT USED. 2-NEMA L5-20R 1 20 | 12 | 200 5 6 | 50 12 | 20 1 |TDP AND MR
9. WIRE THE OPR AHEAD OF THE GFCI MAINTENANCE RECEPTACLE TO AVOID NUISANCE TRIPPING. SPACE ’ 8 - - [ 20 1 |SPARE E
SPACE 9 | 10 1 [SPACE 8 -
10. PERMANENTLY LABEL THE EMPLACEMENT ACCORDING TO THE CIVIL AND ELECTRICAL g2
DES|GNAT IONS SPACE 1| 1 1 |SPACE &3 z
11. PROVIDE SEAL FITTINGS AS SHOWN ON SHEET E0-01 ON ALL NEMA 4. 4X. OR 6P RATED ENCLOSURES. 200 | 0 1450 || 1400 g3 =~
. I S UMLESS OTHERW : TOTAL VA PHASE A: 1650 g s
2. ALL DIMENSIONS SHOWN (N NCHES UNLESS OTHERWISE NOTED. TOTAL VA PHASE B. 1400 2 g -
13. IF TARGET IS BATTERY OPERATED WITH NO AC POWER PROVIDED. THE TARGET GROUND ROD SHALL TOTAL CONNECTED WATTAGE: 3,050 g w §
BE INSTALLED WITH A 10° COILED #6 AWG BARE COPPER GROUND CABLE FOR FUTURE BONDING
TO THE TARGET MECHAN|SM. DEMAND WATTAGE: 2,800 o g o ;
SUPPLIED FROM: TRSF-XX TOTAL DEMAND AMPS: 12 2 g a
14. PROVIDE TARGET AND AUXIL |ARY OQUTLETS WITH NEMA 3R WET LOCATION COVERS MAKING OUTLETS 2
SUITABLE FOR USE IN WET LOCATIONS. SEE DETAIL ON SHEET E0-O1 FOR WET LOCATION COVER. IN USE 23z 5
COVERS SUCH AS LEVITON M59x TYPE OUTLET COVER WiLL NOT CLOSE OVER TARGET PLUG AND CORD. w 0N :;.
15. ODEVIATIONS TO THE EQUIPMENT SIZES. EOUIPMENT NUMBERS. RECEPTACLE COVERS. OR CABLE ?
ENTRY METHODS INTO ENCLOSURES WILL REOUIRE RANGE TRAINING AND LAND PROGRAM «
HUNSTVILLE CENTER MANDATORY CENTER OF EXPERT|SE CONTACT.




AI.IXII.IARY POWER RECEPTACLE (APR)

120V, 20A, 3 WIRE. Tw|
TARGET POWER RECEPTACLE (TPR) LOcK_ (NEwA Lo =208} WITH WET LOCATION COVER
13?& %c ? ug Igtm USES? MECHANISM HEATERS.
e T e SISEIO R on aven
SEE NOTES 5 & 1 DATA POWER RECEPTACLE (DPR) 1
’_LDCATED INSIDE PANEL. SEE NOTE 9 TPR IN_EXTERIOR ENCLOSURE
| A INTENANCE MIDP WiTH LATCHED WiTH WET LOCATION COVER 2
EMPLACEMENT WALL NOTE 1 RPROOF . MA 4. NOT . AP EXTERIOR ENCLOSURE
‘\sss € °'\ WiTH COvER l[s;EE“E:Aﬂ'EET £b-08 FoR MrDe WITH WET LOCATION COVERS NEMA 4. 8
_ . MASTER TARGET
NALL WOUNTED 2 [mrx | /_ IN'EXTERIOR EncosuRe. DATA PANEL  (MTOP)
LOADCENTER -
Al NT NEwA 3R,
sm-csoﬂngn LOADCENTER (LCn_l
END OF MA
L L4
SN0 .
Dt LR A
K W77 7,7 7
ot s RIGID NETAL 2,7 2,7
77 conouI T 2,7 2,7
POWER CABLE - g , 2.7 2
- 8 8 TRANSF R. / 7 7 7 K
POVER SouRce - 4 I“'" Q) I""‘ SEE NOTE 11/ E ?- WHEN REOUIRED ’//,’/ SEE NOTES 1-3.,77 77
IN CongulT. mis 39— N TYPICAL A X
. 4 o/ o«
e ikl e — U o U / 4D\ r1ger 0PTIC OR caATSE ! T SRR S I
. A
SEE NOTES 1 AND 3. 2 N T,
~ :" SEERaS SO0,
CoePEs CONDUCTOR
EXOTHERMIC_WELD S50 AvG BARE CONDUIT WITH =
To GROUND R0 TARGET ——od (O EDILED ABOVE " CATSE CABLES
00 —L-  GRouND FOR BONDING SEE NOTES 1-3.7 & 11.
= TO FUTURE TRACK ” 3
. L
SR il

MAT TARGET ELEVATION

NOT TO SCALE

al

MOVING ARMOR TARGET (MAT) PLAN

1
NOT TO SCALE 2
s 1b i fit
H s |2éd
)
3 1. 1.
e R A
A
i li 3
-
NOTES: LF
n ©
1. CONDUIT TO EXTEND 5 FEET BEYOND EMPLACEMENT. g';; g
2. CABLES/CONOUITS ARE ROUTED FROW SIDE OF BERM 1o e scrm W d N
REVENT CABLE DAUAGE FROM PROJECTILES DICGING INTQ THe BERM. PANEL BOARD: MAT LOCATION: XXXXXXX MOUNTED: SURFACE ~ FEED: BOTTOM §.-.-g ¢
3. ROUTE TO THE SAME TRENCH THE POWER IS ROUTED IN. ué; g
4. ALL EOUIPMENT SHALL NOT BE MOUNTED HIGHER THAN 2° FROM TOP OF EMPLACEMENT WALL. XXXX MAIN MAIN LUGS OR FEED THRU LUGS ASYM A.L.C MIN.: XXXXX g,_."-‘ w
5. L::g:" % ;gz. 'SEF“;E:::J"TII:E :'3"’0;:2:‘?2':;‘0:}“5:°‘:"°u;':§““5‘ VOLTAGE: 240/120 PHASE: 1 WIRE: 3 RATING: NEMA 3R " i L
L H * WHEN AL NCL N N.
COORDINATE WITH CIVIL DESIGN. VA/ PHASE VA/ PHASE 5
NO. TRIP || WIRE CKT || CKT WIRE| TRIP NO.
6. WHEN FIBER OPTIC CABLE IS NOT USED. FIBER PATCH PANEL |S NOT REOUIRED. LOAD SERVED poLEs| amps || size A B NO. || No. A B size | aves [ PoLES LOAD SERVED
7. THE ENDS OF THE CATSE CABLES SHALL BE TERMINATED WITH A DATA SURGE PROTECTOR.
- 1900 -
6. wOT USED SURGE ARRESTOR 2 | | - 1| 2 12 | 20 | 2 [WAT(NEWAL14-20R, 3
) ’ 1900 2-NEMA L5-20R) &
9. WIRE THE DPR AHEAD OF THE GFC| MAINTENANCE RECEPTACLE TO AVOID NUISANCE TRIPPING. SPARE 1 20 5 6 50 12 20 1 TDP AND MR § 2 -
a
10, PERMANENTLY LABEL THE EMPLACEMENT ACCORDING TO THE CIVIL AND ELECTRICAL SPACE 7 8 20 1 |SPARE o 3
DESIGNATIONS FOR gs
o - : o o maT SPACE 9 10 1 SPACE Sz -3
11. PROVIDE SEAL FITTINGS AS SHOWN ON SHEET ED-01 ON ALL NEMA 4. 4X. OR 6P RATED ENCLOSURES. SPACE TR T TspacE g & §
12. ALL DIMENSIONS SHOWN IN INCHES UNLESS OTHERWISE NOTED. 5 5 Tos0 15500 R ]
13. IF TARGET IS BATTERY OPERATED WITH NO AC POWER PROVIDED. THE TARGET GROUND ROD SHALL TOTAL VA PHASE A: 1950 €2 ;
BE INSTALLED WITH A 10° COILED ®1/O AWG BARE COPPER GROUND CABLE FOR FUTURE BONDING g
70 THE TARGET TRACK. LED =170 Auo o4 * Y TOTAL VA PHASE B: 1900 g3 E “
14. PROVIDE TARGET AND AUXILIARY OUTLETS WITH NEMA 3R WET LOCATION COVERS MAKING OUTLETS TOTAL CONNECTED WATTAGE: 3,850 w 3
SUITABLE FOR USE mT-:r I.DCARDIS. TSEE gE"l":'l‘l.'i'l snsgrceg;‘on rg: F‘;égc:ngu‘ggvggaom USE DEMAND WATTAGE: 3,800 Q
COVERS SUCH 45 LEVITON U59% TYPE OUTLET COVER WILL NOT CLOSE OV L : SUPPLIED FROM: TRSF-XX TOTAL DEMAND AMPS: 16 3
15. DEVIATIONS TO THE EQUIPMENT SIZES. EQUIPMENT NUMBERS. RECEPTACLE COVERS. OR CABLE

ENTRY METHODS INTO ENCLOSURES WILL REOUIRE RANGE TRAINING AND LAND PROGRAM
HUNSTVILLE CENTER MANDATORY CENTER OF EXPERTISE CONTACT,




NOTES TO DESIGNERS:

1. THESE ARE EXAMPLES OF POSSIBLE SOLUTIONS FOR THE MTDP
AND TOP EOQUIPMENT. ALTERNAT[VE [INSTALLATION METHODS MAY BE
PROVIDED SO LONG AS FUNCTIONAL REQUIREMENTS FOR THE
MTDP AND TOP DEFINED IN THIS MANUAL ARE MET.

2. THIS EXAMPLE SHOWS ALL EQUIPMENT THAT CAN BE REQUIRED
IN A MTDP. ALL MTDP'S WILL NOT REOUIRE ALL OF THIS
EQUIPMENT. EQUIPMENT REOUIRED IS DEPENDANT ON
TYPE AND LOCATIDN OF TARGET EMPLACEMENT.

3. RECOMMEND NOT TO EXCEED THE COMBINATION OF 3 - CAT SE
AND 2 - 6 STRAND FIBER OPTIC CABLES ENTERING THE
MASTER TARGET DATA PANEL.

4. DESIGNER SHALL PROVIDE ALL SIZES FOR ALL CONDUITS
ENTERING THE MASTER TARGET DATA PANEL ON ALL CONTRACT
DRAWINGS.

5. THIS SHEET DEPICTS FUSION SPLICES IN THIS MASTER TARGET
DATA PANEL. DESIGNER MAY ELECT TO TERMINATE ALL FIBER
OPTIC CABLES I[N EVERY BOX IN LIEU OF FUSION SPLICES.

6. THE EXAMPLE FOR THE TDP ON THIS SHEET IS OF A TDP USED
IN A SIT CLUSTER SLAVE EMPLACEMENT. THERE MAY BE OTHER
USES FOR A TDP WHERE THE EQUIPMENT VARIES FROM WHAT ]S
SHOWN ON THIS SHEET.

305 (12")

152 (6")

610 (24")

COVER OF MTDP
NOT COMPLETELY SHOWN
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NOT TO SCALE N !

mTYPICAL MASTER TARGET DATA PANEL (MTDP) DETAIL

NOT TO

COVER OF TDP
NOT COMPLETELY SHOWN

KEYED NOTES:

ENCLOSURE SHALL BE 16 GAUGE MINIMUM GALVANIZED STEEL SHEET
METAL WITH A WALL MOUNT BRACKET. ENCLOSURE SHALL CARRY A
NEMA 4 RATING. MTDP-A24H12ALP HOFFMAN TYPE ENCLOSURE OR
EQUAL. PROVIDE WITH FAST OPERATING CLAMP ASSEMBLY (AFC412SS
OR EQUAL). TOP-A1212CHNF HOFFMAN TYPE ENCLOSURE OR EQUAL.
PROVIDE WITH FAST OPERATING CLAMP ASSEMBLY.

HINGED. CLAMP-ON. OR BOLT-ON COVER WITH
CORROSION-RESISTANT STAINLESS STEEL CAPTIVE
SCREWS/CLAMPS.

SEAMLESS FOAM-IN-PLACE GASKET FOR A WATERTI[GHT AND
DUST-TIGHT SEAL.

(,21) SOE

(:) CABLE IDENTIFICATION DIRECTORY

@ RADIUS CONTROL GUIDES

INJECT [ON-MOLDED PLASTIC CONNECTOR 12-PORT PATCH PANEL
FOR FIELD INSTALLABLE CONNECTORS. 6-PORT CAN BE USED I[F
ONLY ONE SIX STRAND ENTERS THE ENCLOSURE.

PROVIDE PERMANENT LABELS ON [NCOMING
AND EXITING CABLES I[DENTIFYING DESTINATIONS.

METAL BASE PLATE TO SECURE COMPONENTS INSIDE ENCLOSURE

EouiPiEnT o
@ <
une o ]E:JJD
Oe
=
0 O

mTYPICAL TARGET DATA PANEL (TDP) DETAIL

@ CONNECTOR PANEL SUPPORT BRACKETS

ONE OR TWO 6-STRAND ARMORED TYPE FIBER OPTIC CABLE(S). PREPARE
@ CABLE AND [NSTALL A SHEATH RETENTION CLAMP. SECURE CABLE TO
SHEATH RETENTION BRACKET.

(:) METALLIC CABLE SHEATH GROUNDING CLAMP AND GROUNDING CONNECTOR

@ CLAMPS WITH FAST OPERATING ASSEMBLY

(:) CENTRAL MEMBER STRAIN-REL [EF BRACKET WASHER AND HEX NUTS

NOT TO SCALE

L

GRDUND BAR - SECURE TO METAL BASE PLATE

(::)#G AWG., 600 VOLT GROUNDING CONDUCTOR ROUTED TO GROUND ROD

SCALE

@ DUPLEX RECEPTACLE (DPR-DATA POWER RECEPTACLE) - 20 AMP., 125 VOLT.
3 WIRE GROUNDING TYPE IN A STANDARD SINGLE-GANG METAL BOX AND
GALVANIZED STEEL DEVICE PLATE

2 POLE.

2/C #12 WITH GROUND TYPE “SO” CORD [N A CONDUIT FROM CIRCUIT
BREAKER PANELBOARD FOR 120 VOLT. 1-PHASE SERVICE TO DUPLEX RECEPTACLE.
RECEPTACLE SHALL NOT BE FED FROM ANY GROUND FAULT [NTERRUPTING DEVICE.

FIBER TERMINATIONS. TERMINATE ALL STRANDS WITH “SC* CONNECTORS.

(18) ONLY 4 STRANDS OF FIBER ARE REOUIRED TO BE TERMINATED AT EACH
EMPLACEMENT. 2 STRANDS MAY BE SPLICED AND CARRIED ONTO NEXT
EMPLACEMENT IN DATA CIRCUIT. ALL 6 STRANDS SHALL BE TERMINATED
WHEN ONLY ONE FIBER OPTIC CABLE ENTERS MASTER TARGET DATA PANEL.

@ FIELD INSTALLABLE “SC” TYPE CONNECTORS WITH BEND PROTECTOR. ALL

CONNECTORS NOT SHOWN FOR CLARITY.

FIBER OPTIC CABLE BUFFER TUBES WITH 6-STRANDS OF FIBER EACH.

CONDUIT WITH DUCT SEALANT FOR FIBER OPTIC CABLES.
AS CLOSE AS POSSIBLE TO CABLE SEAL FITTINGS.

CONDUIT SHALL END

PROVIDE MOUNTING TABS. SCREWS THROUGH THE BACK FROM INSIDE OF THE
ENCLOSURE 1S NOT AN ACCEPTABLE MOUNTING METHOD.

CONDUIT WITH DUCT SEALANT FOR DIRECT BURIAL SHIELDED CATEGORY SE
CABLES. CONDUIT SHALL END AS CLOSE AS POSSIBLE TO CABLE SEAL FITTINGS.

DIRECT BURIAL GRADE CATEGORY SE SHIELDED CABLES TO OTHER MASTER TARGET

(24)DATA PANELS. COIL 305 SLACK IN MTOP AND PROVIDE STRAIN RELEIF. BOND
CABLE SHIELD TO BASE PLATE GROUND. GROUNDING OF SHIELD NOT SHOWN SINCE
CABLE MANUFACTURERS USE DIFFERENT METHODS.

CATSE CABLE SURGE PROTECTOR WITH 16V CLIPPING VOLTAGE. TERMINATE LINE
SIDE ON 110 BLOCK AND PROVIDE EQUIPMENT SIDE WITH MALE RJ4S CONNECTOR
JUMPER. JUMPER NOT SHOWN IN DESIGN. SURGE PROTECTORS MAY BE MOUNTED
VERTICALLY ON BRACKETS IF NEEDED TO CONSERVE SPACE.

DPTIDNAL FUSION SPLICE TRAY. ONLY REOUIRED [F FIBER STRANDS ARE SPLICED.

PROVIDE CABLE SEAL FITTINGS AROUND CABLES ENTERING BOX FROM UNDERGROUND.
TYPICAL FOR ALL CABLE ENTERING MASTER TARGET DATA PANEL. SEE ED-01 FOR
CABLE SEAL FITTING DETAIL.

Approved

U. S. ARMY ENCINEERING AND

SUPPORT CENTER, HUNTSVILLE

HUNTSVILLE, ALABAMA
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Target Feeder Voltage Drop
Calculator

The Target Feeder Voltage Drop was created to assist
electrical designers in selecting the optimum feeder
sizes to target emplacements based on voltage drop
considerations. The application includes diversity factors
allowed due to utilization of the target loads through the
target control system.

The application can be found on the navigation frame at the
left on the RTLP Range Design Guide. The web
address is http://www.hnd.usace.army.mil/rdg.

Please submit feedback on this application to the CEHNC
Electrical Branch by selecting the “Email RTLP” link In
the navigation frame.



Target Feeder Voltage Drop
Calculator Instructions

Inputs are only allowed in the yellow fields

Project conditions are limited with pull down
menus.

Voltage and Phase are locked to single phase,
240 volts for target standard requirements.

The “To” column represents the current target in
the target feeder. Input is not limited.

Ensure the “Target Type” column matches the
target listed in the “To” column.



Target Feeder Voltage Drop
Calculator Instructions

e Distances may be entered in Feet or Meters. The
“Units” box sets the English units to feet and the
metric units to Meters under the distance title.

* Wire size should be limited to panel board lug
sizes. #2 I1s recommended maximum wire size.

 The thermal blanket column, when set to yes,
automatically enters continuous load for each
target selected. The selected target is the target
listed Iin the “To” column.



Target Feeder Voltage Drop
Calculator Instructions

 The T-Feeder tab may be copied to allow
for multiple feeders to be calculated within
the same spread sheet.

 The “Clear Form” button, when pushed,
clears only the Feeder information fields. If
“Macros” are not enabled this function will
not work.



Target Feeder Voltage Drop
Calculation Basis

POWER
CENTER

Cable Segment 1
SIT 1 &

Cable Segment 2

Cable Segment 3

SAT 1 M

Cable Segment 4
SIT 2 4=

Voltage Drop < 5% Rated Transformer
Secondary Voltage at Every Target

Voltage Drop Must Be Calculated For
Each Cable Segment

Determine Maximum Current Draw For
Each Segment To Determine Voltage
Drop For Each Segment of Cable

Voltage Drop For Each Target Is
Summation of Voltage Drop Of Each
Segment of Cable Connected To Target



Target Feeder Calculator Diversity

Target Diversity used by the application.

Target Diversity = 100% Largest Target Design Load + 75% 2" Largest
Target Design Load + 75% 3 Largest Target Design Load + Sum Of

Remaining Target Static Load

Thermal Blanket Load is calculated as a continuous load.

EMPLACEMENT
TYPE

POWER FEED
TYPE

PEAK

STATIC
LOAD

DESIGN
LOAD

SIT

120/240V, Single
Phase

700VA while raising or lowering target
& firing Infantry Hostile Fire
Simulator (IHFS)

SO0VA

700VA

Thermal Target

260VA

SAT

120/240V Single
Phase

2kW

Thermal Target

1kVA

MIT

120/240V Single
Phase

2kVA during system charging

MAT

120/240V Single
Phase

3.8kVA during system charging




Target Feeder Voltage Drop
Calculator Sample

Name:
Project: Ft Knox - MPMG
Target Feeder Voltage Drop
Company: COE
Date: 29-Mar-07
PROJECT CONDITIONS - USER INPUTS IN YELLOW
Phase PF Conductor| Conduit Voltage Power Center Units
1 100% Copper |Non-metallic 240 PC1 English
Erom To Target Distance Load Voltage Wire Size Thermal
E— — Type (Feet) D Drop —— Blanket
PC1 W-1 Sat 460 2800 1.83% 2 Yes
-1 H-1 Sit 150 960 1.07% 6 Yes
H-1 H-2 Sit 20 960 0.13% 6 Yes
H-2 H-3 Sit 20 960 0.12% 6 Yes
H-3 H-4 Sit 20 960 0.09% 6 Yes
H-4 M-1 MIT 20 2000 0.07% G Yes
M-1
Feeder Name
6 690 8640 3.31% Totals Clear
PC1-1 Form
Disclaimer! Application developed by CEHNC Elecirical Section although use is pemitted by any interested party. All
reasconable efforts have been made to verify application is accurate and utilizes the most recent data on target control
system diversity, but there iz no expressed or implied warranty of coreciness. It iz the responzibility of the user to ensure the
accuracy, completeness, applicability, workakility, and criteria compliance of information whether used in whole or part.






