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Foreword
URPOSE: These design guidelines provide direction to designers and planners for the 
ollowing standard ranges.  All of these standard ranges fall under the mandate of 
raining 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 

COPE:  The design guidelines identify the interface points between the automated 
arget system installation contractor and the range construction contractor, facilitate the 
tandardization of range facilities, and note salient points and design criteria for 
tandardized ranges.  Recommended range layouts and design guidance are also included; 
efinitive 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 
eet site-specific conditions is the responsibility of the designer. 

OINT OF CONTACT:  Address inquiries to Commander, U.S. Army Engineering 
nd Support Center, Huntsville, AL, ATTN: CEHNC-IS-SP (RTLP), P.O. Box 1600, 
untsville, AL 35807-4301; phone 256-895-1535; or FAX 256-895-1248. 
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PANEL BOARD: PB-xx LOCATION: SIT MOUNTED: SURFACE FEED: BOTTOM

125 MAIN MAIN LUGS ONLY ASYM A.I.C MIN.: 10,000
VOLTAGE:    240/120 PHASE: 1 WIRE: 3 RATING: NEMA 3R

LOAD SERVED NO. 
POLES

TRIP 
AMPS

WIRE 
SIZE A B CKT 

NO.
CKT 
NO. A B WIRE 

SIZE
TRIP 
AMPS

NO. 
POLES LOAD SERVED

--- 480
--- 480

--- 6 50 12 20 1 TDP AND MR
--- 8 --- --- 20 1 SPARE

0 0 530 480
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

SURGE ARRESTOR 2 ---- ---

5

SIT (NEMA L14-20R,        
2-NEMA L5-20R)12 20 2

SUB FEED THRU LUGS 2 ---- ---

VA/ PHASEVA/ PHASE

21



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

LOAD SERVED NO. 
POLES

TRIP 
AMPS

WIRE 
SIZE A B CKT 

NO.
CKT 
NO. A B WIRE 

SIZE
TRIP 
AMPS

NO. 
POLES LOAD SERVED

--- 1000
--- 1000

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

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

SUPPLIED FROM: TRSF-XX TOTAL DEMAND AMPS: 8

VA/ PHASEVA/ PHASE

21 MIT (NEMA L14-20R,        
2-NEMA L5-20R)12 20 2SURGE ARRESTOR 2 ---- ---



PANEL BOARD: SAT LOCATION: XXXXXXX MOUNTED: SURFACE FEED: BOTTOM

XXXX MAIN MAIN LUGS OR FEED THRU LUGS ASYM A.I.C MIN.: XXXXX
VOLTAGE:    240/120 PHASE: 1 WIRE: 3 RATING: NEMA 3R

LOAD SERVED NO. 
POLES

TRIP 
AMPS

WIRE 
SIZE A B CKT 

NO.
CKT 
NO. A B WIRE 

SIZE
TRIP 

AMPS
NO. 

POLES LOAD SERVED

--- 1400
--- 1400

2-NEMA L5-20R 1 20 12 200 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

200 0 1450 1400
TOTAL VA PHASE A: 1650
TOTAL VA PHASE B: 1400

TOTAL CONNECTED WATTAGE: 3,050
DEMAND WATTAGE: 2,800

SUPPLIED FROM: TRSF-XX TOTAL DEMAND AMPS: 12

SURGE ARRESTOR 2 ---- --- SAT (NEMA L14-20R,       
2-NEMA L5-20R)12 20 2

VA/ PHASEVA/ PHASE

21



PANEL BOARD: MAT LOCATION: XXXXXXX MOUNTED: SURFACE FEED: BOTTOM

XXXX MAIN MAIN LUGS OR FEED THRU LUGS ASYM A.I.C MIN.: XXXXX
VOLTAGE:    240/120 PHASE: 1 WIRE: 3 RATING: NEMA 3R

LOAD SERVED NO. 
POLES

TRIP 
AMPS

WIRE 
SIZE A B CKT 

NO.
CKT 
NO. A B WIRE 

SIZE
TRIP 

AMPS
NO. 

POLES LOAD SERVED

--- 1900
--- 1900

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 1950 1900
TOTAL VA PHASE A: 1950
TOTAL VA PHASE B: 1900

TOTAL CONNECTED WATTAGE: 3,850
DEMAND WATTAGE: 3,800

SUPPLIED FROM: TRSF-XX TOTAL DEMAND AMPS: 16

VA/ PHASEVA/ PHASE

21 MAT (NEMA L14-20R,    
2-NEMA L5-20R)12 20 2SURGE ARRESTOR 2 ---- ---





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

• 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 is 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 in 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

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

Cable Segment 1

Cable Segment 2

Cable Segment 3

Cable Segment 4



Target Feeder Calculator Diversity
Target Diversity used by the application.

Target Diversity = 100% Largest Target Design Load + 75% 2nd Largest 
Target Design Load + 75% 3rd Largest Target Design Load + Sum Of 
Remaining Target Static Load

Thermal Blanket Load is calculated as a continuous load.

3.8kVA100VA3.8kVA during system charging120/240V Single 
Phase

MAT

2kVA50VA2kVA during system charging120/240V Single 
Phase

MIT

1kVA1kVA1kVAThermal Target

1.8kW100VA2kW120/240V Single 
Phase

SAT

260VA260VA260VAThermal Target

700VA50VA700VA while raising or lowering target 
& firing Infantry Hostile Fire 
Simulator (IHFS)

120/240V, Single 
Phase

SIT

DESIGN 
LOAD

STATIC 
LOAD

PEAKPOWER FEED 
TYPE

EMPLACEMENT 
TYPE



Target Feeder Voltage Drop 
Calculator Sample




