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  SITE INFORMATION:
SITE NAME: CROTON-HARMON METRO NORTH STATION

SITE ADDRESS: 4 VETERANS PLAZA, CROTON-ON-HUDSON, NY 10520

PROPERTY OWNER NAME: VILLAGE OF CROTON-ON-HUDSON

PROPERTY OWNER ADDRESS: 1 VAN WYCK ST, CROTON-ON-HUDSON, NY10520

POWER COMPANY: CONSOLIDATED EDISON, INC. 

CODE REVIEW:
ALL WORK AND MATERIALS SHALL BE PERFORMED AND INSTALLED IN
ACCORDANCE WITH CURRENT EDITIONS OTH THE FOLLOWING CODES
AS ADOPTED BY THE LOCAL GOVERNING AUTHORITIES, NOTHING IN
THESE PLANS IS TO BE CONSTRUCTED TO PERMIT WORK NOT
CONFORMING TO THE LATEST EDITIONS OF THE FOLLOWING CODES:

ELECTRICAL CODE: 2017 NATIONAL ELECTRIC CODE
BUILDING CODE: 2018 INTERNATIONAL BUILDING CODE
FIRE CODE: 2018 INTERNATIONAL FIRE CODE

GENERAL NOTES:

CONTRACTOR IS RESPONSIBLE FOR ANY NECESSARY REPAIRS OF
REPLACEMENT OF EXISTING CONDITIONS.
CONTRACTOR IS RESPONSIBLE TO UTILIZE "CALL BEFORE YOU DIG"
PRIOR TO CONSTRUCTION AND TO COMPLY WITH ALL LOCAL AND
SAFETY RULES AND REGULATIONS.
DO NOT SCALE DRAWINGS. THESE DRAWINGS ARE FORMATTED TO BE
FULL SIZE AT 24"X36". CONTRACTOR SHALL VERIFY ALL PLANS WITH
EXISTING FIELD DIMENSIONS AND NOTIFY ENGINEER IN WRITING OF
ANY DISCREPANCIES PRIOR TO PRECEDING WITH CONSTRUCTION.
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ELECTRICAL

ELECTRICAL TITLE SHEET

G100 SITE PLAN

G200 PARTIAL ARRAY PLAN

G201 PARTIAL ARRAY PLAN
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E001 ELECTRICAL NOTES & SYMBOLS LIST

E002

E100 OVERALL AC ELECTRICAL PLAN

E101 BESS YARD ELECTRICAL PLAN

ELECTRICAL NOTES & SYMBOLS LIST

E110 BESS YARD EQUIPMENT PAD PLANS

E111

E115 PV EQUIPMENT PAD PLANS

E150 PARTIAL PHOTOMETRICS PLAN

E151 PARTIAL PHOTOMETRICS PLAN

E152 PARTIAL LIGHTING PLAN

E153 PARTIAL LIGHTING PLAN

E200 PARTIAL DC ELECTRIC PLAN

E201 PARTIAL DC ELECTRIC PLAN

E202 PARTIAL DC ELECTRIC PLAN

E300 ONE LINE DIAGRAM - MEDIUM VOLTAGE

E301 ONE LINE DIAGRAM - BATTERY STORAGE SYSTEM

E302 ONE LINE DIAGRAM - PV SYSTEM

E303 THREE LINE DIAGRAM - MEDIUM VOLTAGE

BESS YARD EQUIPMENT PAD PLANS

E304 THREE LINE DIAGRAM - BATTERY STORAGE SYSTEM

E305 THREE LINE DIAGRAM - PV SYSTEM A

E306 THREE LINE DIAGRAM - PV SYSTEM B

E307 RELAY/INVERTER SETTINGS

E310 SCHEDULES & CALCULATIONS

E311 SCHEDULES & CALCULATIONS

E401 GROUNDING DETAILS

E402 GROUNDING DETAILS

E403 ELECTRICAL DETAILS

E404 ELECTRICAL DETAILS

E500 LABELS & SIGNAGE

E501 LABELS & SIGNAGE

E600 EQUIPMENT DATA SHEETS

E601 EQUIPMENT DATA SHEETS

STRUCTURAL

S1 - NORTH SOLAR CARPORT SITE PLAN

S2 - NORTH SOLAR CARPORT SITE PLAN

S3 - NORTH SOLAR ARRAY, FRAMING PLANS, NOTES, & DETAILS

S4 - NORTH

S5 - NORTH

S6 - NORTH

S7 - NORTH

SOLAR ARRAY, FRAMING PLANS, NOTES, & DETAILS

SOLAR ARRAY, FRAMING PLANS, NOTES, & DETAILS

SOLAR ARRAY, FRAMING PLANS, NOTES, & DETAILS

CARPORT #1 SECTIONS & DETAILS
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S8 - NORTH

S9 - NORTH

S10 - NORTH

S11 - NORTH

S12 - NORTH

S1 - SOUTH

S2 - SOUTH

CARPORT #2 SECTIONS & DETAILS

CARPORT #2 & #4 FRAME PROFILES

CARPORT #3 SECTIONS & DETAILS

CARPORT #4 SECTIONS & DETAILS

ICE RAIL/GUTTER SECTION & DETAILS

SOLAR CARPORT SITE PLAN

SOLAR ARRAY, FRAMING PLANS, NOTES, & DETAILS

SOLAR ARRAY, FRAMING PLANS, NOTES, & DETAILSS3 - SOUTH

SOLAR ARRAY, FRAMING PLANS, NOTES, & DETAILSS4 - SOUTH

SOLAR ARRAY, FRAMING PLANS, NOTES, & DETAILSS5 - SOUTH

SOLAR ARRAY, FRAMING PLANS, NOTES, & DETAILSS6 - SOUTH

SECTIONS & DETAILSS7 - SOUTH

ICE RAIL/GUTTER SECTION & DETAILSS8 - SOUTH
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SOUTH CANOPY FOUNDATION DETAILS

EQUIPMENT PLATFORM NORTH - FOUNDATION DETAILS

EQUIPMENT PLATFORM SOUTH - FOUNDATION DETAILS

EQUIPMENT PLATFORM BESS - FOUNDATION DETAILS
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CONDUIT FILL TABLE (PVWIRE, 2000VDC MAX) - #10 WIRE GAUGE

MAXIMUM NUMBER OF CU #10 PV WIRES.
(WITH ALLOWANCE FOR AN ADDITIONAL GROUND WIRE)

CONDUIT TRADE SIZE
CONDUIT LENGTH 24" OR LESS

(60% FILL)
CONDUIT LENGTH OVER 24"

(40% FILL)

3/4" 4 2

1" 7 5

1.25" 13 9

1.5" 19 9

2" 32 9

2.5" 46 9

3" 72 9

3.5" 97 9

4" 126 9

TABLE ASSUMING: RMC/PVC80 CONDUIT AND CU #10 PV WIRE WITH 0.26in O.D., 0.96 TEMP. DERATE

DC OPTIMIZER OUTPUT CIRCUIT WITH 18A OUTPUT, 1 IN PARALLEL, AND 25A FUSES

CABLE TRAY FILL TABLE - #10 WIRE GAUGE

MAXIMUM NUMBER OF CU #10 WIRES (PV WIRE + GROUND) IN CABLE TRAY

CABLE TRAY WIDTH SINGLE CONDUCTORS

2" 33

4" 76

6" 110

8" 144

CONDUIT FILL TABLE (PVWIRE, 2000VDC MAX) - #8 WIRE GAUGE

MAXIMUM NUMBER OF CU #8 PV WIRES.
(WITH ALLOWANCE FOR AN ADDITIONAL GROUND WIRE)

CONDUIT TRADE SIZE
CONDUIT LENGTH 24" OR LESS

(60% FILL)
CONDUIT LENGTH OVER 24"

(40% FILL)

3/4" 2 1

1" 5 3

1.25" 9 6

1.5" 13 8

2" 22 14

2.5" 31 21

3" 49 33

3.5" 67 40

4" 87 40

TABLE ASSUMING: RMC/PVC80 CONDUIT AND CU #8 PV WIRE WITH 0.31in O.D., 0.96 TEMP. DERATE

DC OPTIMIZER OUTPUT CIRCUIT WITH 18A OUTPUT, 1 IN PARALLEL, AND 25A FUSES

CABLE TRAY FILL TABLE - #8 WIRE GAUGE

MAXIMUM NUMBER OF CU #8 WIRES (PV WIRE + GROUND) IN CABLE TRAY

CABLE TRAY WIDTH SINGLE CONDUCTORS

2" 23

4" 52

6" 76

8" 99



CONDUIT FILL TABLE (PVWIRE, 2000VDC MAX) - #10 WIRE GAUGE

MAXIMUM NUMBER OF CU #10 PV WIRES.
(WITH ALLOWANCE FOR AN ADDITIONAL GROUND WIRE)

CONDUIT TRADE SIZE
CONDUIT LENGTH 24" OR LESS

(60% FILL)
CONDUIT LENGTH OVER 24"

(40% FILL)

3/4" 4 2

1" 7 5

1.25" 13 9

1.5" 19 9

2" 32 9

2.5" 46 9

3" 72 9

3.5" 97 9

4" 126 9

TABLE ASSUMING: RMC/PVC80 CONDUIT AND CU #10 PV WIRE WITH 0.26in O.D., 0.96 TEMP. DERATE

DC OPTIMIZER OUTPUT CIRCUIT WITH 18A OUTPUT, 1 IN PARALLEL, AND 25A FUSES

CABLE TRAY FILL TABLE - #10 WIRE GAUGE

MAXIMUM NUMBER OF CU #10 WIRES (PV WIRE + GROUND) IN CABLE TRAY

CABLE TRAY WIDTH SINGLE CONDUCTORS

2" 33

4" 76

6" 110

8" 144

CONDUIT FILL TABLE (PVWIRE, 2000VDC MAX) - #8 WIRE GAUGE

MAXIMUM NUMBER OF CU #8 PV WIRES.
(WITH ALLOWANCE FOR AN ADDITIONAL GROUND WIRE)

CONDUIT TRADE SIZE
CONDUIT LENGTH 24" OR LESS

(60% FILL)
CONDUIT LENGTH OVER 24"

(40% FILL)

3/4" 2 1

1" 5 3

1.25" 9 6

1.5" 13 8

2" 22 14

2.5" 31 21

3" 49 33

3.5" 67 40

4" 87 40

TABLE ASSUMING: RMC/PVC80 CONDUIT AND CU #8 PV WIRE WITH 0.31in O.D., 0.96 TEMP. DERATE

DC OPTIMIZER OUTPUT CIRCUIT WITH 18A OUTPUT, 1 IN PARALLEL, AND 25A FUSES

CABLE TRAY FILL TABLE - #8 WIRE GAUGE

MAXIMUM NUMBER OF CU #8 WIRES (PV WIRE + GROUND) IN CABLE TRAY

CABLE TRAY WIDTH SINGLE CONDUCTORS

2" 23

4" 52

6" 76

8" 99



CONDUIT FILL TABLE (PVWIRE, 2000VDC MAX) - #10 WIRE GAUGE

MAXIMUM NUMBER OF CU #10 PV WIRES.
(WITH ALLOWANCE FOR AN ADDITIONAL GROUND WIRE)

CONDUIT TRADE SIZE
CONDUIT LENGTH 24" OR LESS

(60% FILL)
CONDUIT LENGTH OVER 24"

(40% FILL)

3/4" 4 2

1" 7 5

1.25" 13 9

1.5" 19 9

2" 32 9

2.5" 46 9

3" 72 9

3.5" 97 9

4" 126 9

TABLE ASSUMING: RMC/PVC80 CONDUIT AND CU #10 PV WIRE WITH 0.26in O.D., 0.96 TEMP. DERATE

DC OPTIMIZER OUTPUT CIRCUIT WITH 18A OUTPUT, 1 IN PARALLEL, AND 25A FUSES

CABLE TRAY FILL TABLE - #10 WIRE GAUGE

MAXIMUM NUMBER OF CU #10 WIRES (PV WIRE + GROUND) IN CABLE TRAY

CABLE TRAY WIDTH SINGLE CONDUCTORS

2" 33

4" 76

6" 110

8" 144

CONDUIT FILL TABLE (PVWIRE, 2000VDC MAX) - #8 WIRE GAUGE

MAXIMUM NUMBER OF CU #8 PV WIRES.
(WITH ALLOWANCE FOR AN ADDITIONAL GROUND WIRE)

CONDUIT TRADE SIZE CONDUIT LENGTH 24" OR LESS
(60% FILL)

CONDUIT LENGTH OVER 24"
(40% FILL)

3/4" 2 1

1" 5 3

1.25" 9 6

1.5" 13 8

2" 22 14

2.5" 31 21

3" 49 33

3.5" 67 40

4" 87 40

TABLE ASSUMING: RMC/PVC80 CONDUIT AND CU #8 PV WIRE WITH 0.31in O.D., 0.96 TEMP. DERATE

DC OPTIMIZER OUTPUT CIRCUIT WITH 18A OUTPUT, 1 IN PARALLEL, AND 25A FUSES

CABLE TRAY FILL TABLE - #8 WIRE GAUGE

MAXIMUM NUMBER OF CU #8 WIRES (PV WIRE + GROUND) IN CABLE TRAY

CABLE TRAY WIDTH SINGLE CONDUCTORS

2" 23

4" 52

6" 76

8" 99
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SEL 751 Relay

ANSI ELEMENT # Unit Pickup (Secondary) Real
(Primary) Level Def. Time Delay (S) Time Dial

(M=1.1) Total Clear Time (s)* Total Clear Time
(cyc)* Curve Description

27-1 L-N Volt 60.97 6706.50 88.0% 1.95 - 2.00 120.00 - Slow UV

27-2 L-N Volt 34.64 3810.51 50.0% 1.05 - 1.10 66.00 - Fast UV

59-1 L-N Volt 76.21 8383.13 110.0% 1.95 - 2.00 120.00 - Slow OV

59-2 L-N Volt 77.60 8535.55 112.0% 0.11 - 0.16 9.60 - Fast OV

79 L-N Volt 65.82 7239.97 95.0% 299.95 - 300.00 18000.00 - Min Permissive Close Voltage

79 L-N Volt 72.75 8002.07 105.0% 299.95 - 300.00 18000.00 - Max Permissive Close Voltage

81U-1 Hz 56.50 56.50 94.2% 0.11 - 0.16 9.60 - Fast UF

81U-2 Hz 58.50 58.50 97.5% 299.95 - 300.00 18000.00 - Slow UF

81O-1 Hz 62.00 62.00 103.3% 0.11 - 0.16 9.60 - Fast OF

81O-2 Hz 61.20 61.20 102.0% 299.95 - 300.00 18000.00 - Slow OF

79 Hz 59.50 59.50 99.2% 299.95 - 300.00 18000.00 - Min  Permissive Close
Frequency

79 Hz 60.50 60.50 100.8% 299.95 - 300.00 18000.00 - Max Permissive Close
Frequency

51P A 2.57 205.27 125.0% - 2.0 54.12 3247.22 U4 Time Phase OC

50P A 24.63 1970.57 1200.0% 0.00 - 0.05 3.00 - Instantaneuos P OC

Solar System Base AC Size = 3750KVA 164.21A BASE PRIMARY USED FOR 50/51 ELEMENTS *Total Clear Time = 3 Cycle Breaker Plus Delay (Time Dial or DEF Time)

2.05A BASE SECONDARY 50/51P,G,Q 7621.02V BASE PRIMARY USED FOR 27/59 ELEMENTS

P,G,Q CT RATIO FACTOR = 80 69.28V BASE SECONDARY USED FOR 27/59 ELEMENTS

P CT = 400:5      1B0.2     C20    RF = 1 @ 30C PT RATIO FACTOR = 110

 INVERTER UL1741-SA Compliant

ANSI ELEMENT # Pickup Real Level Delay (sec) Curve Description

27 243.87 422.4V 88.0% 2.00 Slow UV

27 138.56 240V 50.0% 1.10 Fast UV

59 304.84 528V 110.0% 2.10 Slow OV

59 332.55 576V 120.0% 0.16 Fast OV

81U-1 56.50 56.5Hz 94.2% 0.16 Fast UF

81U-2 58.50 58.5Hz 97.5% 300.00 Slow UF

81O-1 62.00 62Hz 103.3% 0.16 Fast OF

81O-2 60.50 60.5Hz 100.8% 300.00 Slow OF

PF Set Point 1.00 Power Factor Control

Var Control OFF Reactive Power Control

Ramp Rate 10%/1 sec dkw / dt

Freq Control OFF Speed Control

Factory Settings

SEL 751 Relay

ANSI ELEMENT # Unit Pickup (Secondary) Real
(Primary) Level Def. Time Delay (S) Time Dial

(M=1.1) Total Clear Time (s)* Total Clear Time
(cyc)* Curve Description

27-1 L-N Volt 60.97 6706.50 88.0% 1.95 - 2.00 120.00 - Slow UV

27-2 L-N Volt 34.64 3810.51 50.0% 1.05 - 1.10 66.00 - Fast UV

59-1 L-N Volt 76.21 8383.13 110.0% 1.95 - 2.00 120.00 - Slow OV

59-2 L-N Volt 77.60 8535.55 112.0% 0.11 - 0.16 9.60 - Fast OV

79 L-N Volt 65.82 7239.97 95.0% 299.95 - 300.00 18000.00 - Min Permissive Close Voltage

79 L-N Volt 72.75 8002.07 105.0% 299.95 - 300.00 18000.00 - Max Permissive Close Voltage

81U-1 Hz 56.50 56.50 94.2% 0.11 - 0.16 9.60 - Fast UF

81U-2 Hz 58.50 58.50 97.5% 299.95 - 300.00 18000.00 - Slow UF

81O-1 Hz 62.00 62.00 103.3% 0.11 - 0.16 9.60 - Fast OF

81O-2 Hz 61.20 61.20 102.0% 299.95 - 300.00 18000.00 - Slow OF

79 Hz 59.50 59.50 99.2% 299.95 - 300.00 18000.00 - Min  Permissive Close
Frequency

79 Hz 60.50 60.50 100.8% 299.95 - 300.00 18000.00 - Max Permissive Close
Frequency

51P A 3.00 240.30 125.0% - 2.0 54.12 3247.22 U4 Time Phase OC

50P A 28.84 2306.88 1200.0% 0.00 - 0.05 3.00 - Instantaneuos P OC
Battery System Base AC Size = 4390KVA 192.24A BASE PRIMARY USED FOR 50/51 ELEMENTS *Total Clear Time = 3 Cycle Breaker Plus Delay (Time Dial or DEF Time)

2.4A BASE SECONDARY 50/51P,G,Q 7621.02V BASE PRIMARY USED FOR 27/59 ELEMENTS

P,G,Q CT RATIO FACTOR = 80 69.28V BASE SECONDARY USED FOR 27/59 ELEMENTS

P CT = 400:5      1B0.2     C20    RF = 1 @ 30C PT RATIO FACTOR = 110

RTAC UNIT

ANSI ELEMENT # Unit Pickup (Secondary) Real
(Primary) Level Def. Time Delay (S) Time Dial

(M=1.1) Total Clear Time (s)* Total Clear Time
(cyc)* Curve Description

32 3PH kW 5000.00 5000.00 100.0% 0.05 - 0.10 6.00 - Reverse/Export Power

32 3PH kW 5000.00 5000.00 100.0% 4.95 - 5.00 300.00 - Reverse/Export Power

Solar&Storage System Base AC Size = 5000KVA *Total Clear Time = 3 Cycle Breaker Plus Delay (Time Dial or DEF Time)



MV FEEDER CALCULATIONS

EQUIPMENT SUPPLIED FED FROM CIRCUIT ROUTING
VOLTAGE

[V]

APPARENT
POWER
[KVA]

FEEDER
LENGTH

[FT]

FULL LOAD
AMPS 'FLA'

[A] OCPD TYPE

OCPD TRIP
RATING

[A]
OCPD TRIP
% OF FLA

 CONDUCTOR
MATERIAL

 CONDUCTOR
SIZE

NEC TABLE
REFERENCE

TEMPERATURE
ADJUSTMENT

ADJUSTED
CONDUCTOR
AMPACITY [A]

CHECK
CONDUCTOR

AMPACITY > FLA?

CHECK OCPD
RATING > FLA x

1.25?

CHECK OCPD
COMPLIANT WITH

240.101(A)?

SEGMENT
VOLTAGE DROP

AT FLA
TOTAL VOLTAGE

DROP AT FLA PVC CONDUIT SIZE
ADDITIONAL

GROUND CABLE FULL CONDUCTOR SPEC

UTILITY HTME POI HANDHOLE UNDERGROUND IN CONDUIT 13,200 5,000 25 218.7 BREAKER 328 150% AL 500MCM 310.60(C)(78) 1.00 370 PASS PASS PASS 0.00% 0.00% 6" CU #2
(3) 500MCM AL MV90 15KV 133% EPR 1/3

CONCENTRIC NEUTRAL. INCLUDE (1)CU #2 EGC
(600V)

MEDIUM VOLTAGE SWITCHGEAR UTILITY HTME UNDERGROUND IN CONDUIT 13,200 5,000 25 218.7 BREAKER 328 150% AL 500MCM 310.60(C)(78) 1.00 370 PASS PASS PASS 0.00% 0.01% 6" CU #2
(3) 500MCM AL MV90 15KV 133% EPR FULL

CONCENTRIC NEUTRAL. INCLUDE (1)CU #2 EGC
(600V)

BESS TRANSFORMER MEDIUM VOLTAGE SWITCHGEAR UNDERGROUND IN CONDUIT 13,200 4,390 50 192.0 BREAKER 288 150% AL #3/0 310.60(C)(78) 1.00 200 PASS PASS PASS 0.02% 0.02% 5" CU #4
(3) #3/0 AL MV90 15KV 133% EPR FULL

CONCENTRIC NEUTRAL. INCLUDE (1)CU #4 EGC
(600V)

SOLAR TRANSFORMER A MEDIUM VOLTAGE SWITCHGEAR UNDERGROUND IN CONDUIT 13,200 3,750 500 164.0 BREAKER 246 150% AL #2/0 310.60(C)(78) 1.00 175 PASS PASS PASS 0.17% 0.18% 5" CU #4
(3) #2/0 AL MV90 15KV 133% EPR FULL

CONCENTRIC NEUTRAL. INCLUDE (1)CU #4 EGC
(600V)

SOLAR TRANSFORMER B SOLAR TRANSFORMER A UNDERGROUND IN CONDUIT 13,200 1,875 1,300 82.0 BREAKER 123 150% AL #2 310.60(C)(78) 1.00 120 PASS PASS PASS 0.45% 0.63% 4" CU #4 (3) #2 AL MV90 15KV 133% EPR FULL CONCENTRIC
NEUTRAL. INCLUDE (1)CU #4 EGC (600V)

AC FEEDER CALCULATIONS - PV SYSTEM A

EQUIPMENT SUPPLIED FED FROM VOLTAGE
FULL LOAD AMPS

'FLA' FLA x 1.25 OCPD SIZE GROUND SIZE
CONDUCTORS PER

PHASE
PHASE CONDUCTOR

SIZE
NEUTRAL

CONDUCTOR SIZE 75° AMPACITY 90° AMPACITY
90° AMPACITY WITH

C.O.U.
C.O.U DERATE

AMBIENT TEMP
C.O.U. DERATE
CONDUIT FILL

FEEDER LENGTH
(FEET)

SEGMENT VOLTAGE
DROP AT FLA

TOTALVOLTAGE
DROP AT FLA

SOLAR AC PANELBOARD A1 SOLAR TRANSFORMER A 480 1010.1 1263.0 1200 AL #3/0 SSBJ 4 AL 600MCM AL 600MCM 1360 1540 1478.4 0.96 1.00 20 0.07% 0.25%

SOLAR AC PANELBOARD A2 SOLAR TRANSFORMER A 480 865.8 1082.0 1200 AL #3/0 SSBJ 4 AL 600MCM AL 600MCM 1360 1540 1478.4 0.96 1.00 30 0.09% 0.27%

INVERTER A1 SOLAR AC PANELBOARD A1 480 144.3 180.0 200 AL #4 1 AL #4/0 NONE 180 205 196.8 0.96 1.00 30 0.16% 0.40%

INVERTER A2 SOLAR AC PANELBOARD A1 480 144.3 180.0 200 AL #4 1 AL #4/0 NONE 180 205 196.8 0.96 1.00 30 0.16% 0.40%

INVERTER A3 SOLAR AC PANELBOARD A1 480 144.3 180.0 200 AL #4 1 AL #4/0 NONE 180 205 196.8 0.96 1.00 40 0.21% 0.46%

INVERTER A4 SOLAR AC PANELBOARD A1 480 144.3 180.0 200 AL #4 1 AL #4/0 NONE 180 205 196.8 0.96 1.00 40 0.21% 0.46%

INVERTER A5 SOLAR AC PANELBOARD A1 480 144.3 180.0 200 AL #4 1 AL #4/0 NONE 180 205 196.8 0.96 1.00 50 0.26% 0.51%

INVERTER A6 SOLAR AC PANELBOARD A1 480 144.3 180.0 200 AL #4 1 AL #4/0 NONE 180 205 196.8 0.96 1.00 40 0.21% 0.46%

INVERTER A7 SOLAR AC PANELBOARD A1 480 144.3 180.0 200 AL #4 1 AL #4/0 NONE 180 205 196.8 0.96 1.00 40 0.21% 0.46%

INVERTER A8 SOLAR AC PANELBOARD A2 480 144.3 180.0 200 AL #4 1 AL #4/0 NONE 180 205 196.8 0.96 1.00 40 0.21% 0.48%

INVERTER A9 SOLAR AC PANELBOARD A2 480 144.3 180.0 200 AL #4 1 AL #4/0 NONE 180 205 196.8 0.96 1.00 40 0.21% 0.48%

INVERTER A10 SOLAR AC PANELBOARD A2 480 144.3 180.0 200 AL #4 1 AL #4/0 NONE 180 205 196.8 0.96 1.00 50 0.26% 0.53%

INVERTER A11 SOLAR AC PANELBOARD A2 480 144.3 180.0 200 AL #4 1 AL #4/0 NONE 180 205 196.8 0.96 1.00 40 0.21% 0.48%

INVERTER A12 SOLAR AC PANELBOARD A2 480 144.3 180.0 200 AL #4 1 AL #4/0 NONE 180 205 196.8 0.96 1.00 30 0.16% 0.42%

INVERTER A13 SOLAR AC PANELBOARD A2 480 144.3 180.0 200 AL #4 1 AL #4/0 NONE 180 205 196.8 0.96 1.00 30 0.16% 0.42%

AC FEEDER CALCULATIONS - PV SYSTEM B

EQUIPMENT SUPPLIED FED FROM VOLTAGE
FULL LOAD AMPS

'FLA' FLA x 1.25 OCPD SIZE GROUND SIZE
CONDUCTORS PER

PHASE
PHASE CONDUCTOR

SIZE
NEUTRAL

CONDUCTOR SIZE 75° AMPACITY 90° AMPACITY
90° AMPACITY WITH

C.O.U.
C.O.U DERATE

AMBIENT TEMP
C.O.U. DERATE
CONDUIT FILL

FEEDER LENGTH
(FEET)

SEGMENT VOLTAGE
DROP AT FLA

TOTALVOLTAGE
DROP AT FLA

SOLAR AC PANELBOARD B1 SOLAR TRANSFORMER B 480 1010.1 1263.0 1200 AL #3/0 SSBJ 4 AL 600MCM AL 600MCM 1360 1540 1478.4 0.96 1.00 20 0.07% 0.70%

SOLAR AC PANELBOARD B2 SOLAR TRANSFORMER B 480 1010.1 1263.0 1200 AL #3/0 SSBJ 4 AL 600MCM AL 600MCM 1360 1540 1478.4 0.96 1.00 30 0.10% 0.73%

INVERTER B1 SOLAR AC PANELBOARD B1 480 144.3 180.0 200 AL #4 1 AL #4/0 NONE 180 205 196.8 0.96 1.00 30 0.16% 0.85%

INVERTER B2 SOLAR AC PANELBOARD B1 480 144.3 180.0 200 AL #4 1 AL #4/0 NONE 180 205 196.8 0.96 1.00 30 0.16% 0.85%

INVERTER B3 SOLAR AC PANELBOARD B1 480 144.3 180.0 200 AL #4 1 AL #4/0 NONE 180 205 196.8 0.96 1.00 40 0.21% 0.90%

INVERTER B4 SOLAR AC PANELBOARD B1 480 144.3 180.0 200 AL #4 1 AL #4/0 NONE 180 205 196.8 0.96 1.00 40 0.21% 0.90%

INVERTER B5 SOLAR AC PANELBOARD B1 480 144.3 180.0 200 AL #4 1 AL #4/0 NONE 180 205 196.8 0.96 1.00 50 0.26% 0.96%

INVERTER B6 SOLAR AC PANELBOARD B1 480 144.3 180.0 200 AL #4 1 AL #4/0 NONE 180 205 196.8 0.96 1.00 40 0.21% 0.90%

INVERTER B7 SOLAR AC PANELBOARD B1 480 144.3 180.0 200 AL #4 1 AL #4/0 NONE 180 205 196.8 0.96 1.00 40 0.21% 0.90%

INVERTER B8 SOLAR AC PANELBOARD B2 480 144.3 180.0 200 AL #4 1 AL #4/0 NONE 180 205 196.8 0.96 1.00 30 0.16% 0.89%

INVERTER B9 SOLAR AC PANELBOARD B2 480 144.3 180.0 200 AL #4 1 AL #4/0 NONE 180 205 196.8 0.96 1.00 40 0.21% 0.94%

INVERTER B10 SOLAR AC PANELBOARD B2 480 144.3 180.0 200 AL #4 1 AL #4/0 NONE 180 205 196.8 0.96 1.00 40 0.21% 0.94%

INVERTER B11 SOLAR AC PANELBOARD B2 480 144.3 180.0 200 AL #4 1 AL #4/0 NONE 180 205 196.8 0.96 1.00 50 0.26% 0.99%

INVERTER B12 SOLAR AC PANELBOARD B2 480 144.3 180.0 200 AL #4 1 AL #4/0 NONE 180 205 196.8 0.96 1.00 40 0.21% 0.94%

INVERTER B13 SOLAR AC PANELBOARD B2 480 144.3 180.0 200 AL #4 1 AL #4/0 NONE 180 205 196.8 0.96 1.00 30 0.16% 0.89%

INVERTER B14 SOLAR AC PANELBOARD B2 480 144.3 180.0 200 AL #4 1 AL #4/0 NONE 180 205 196.8 0.96 1.00 30 0.16% 0.89%

DC FEEDER CALCULATIONS - BESS
CIRCUIT DESCRIPTION FEEDER SIZING 90° AMPACITY CHECK 90° AMPACITY WITH C.O.U. CHECK TERMINAL CHECK OCPD CHECK VOLTAGE DROP

ENERGY
STORAGE

ENCLOSURE

OPERATING
VOLTAGE
Vmp [V]

FEEDER MAX
CURRENT FLA

CONDUCTORS
PER POLE

CONDUCTOR
SIZE GROUND SIZE OCPD SIZE [A] 90° AMPACITY

[A]

FEEDER
CONTINUOUS

CURRENT FLA X
1.25

PASS?
C.O.U DERATE
FOR AMBIENT
TEMPERATURE

C.O.U. DERATE FOR
NUMBER OF

CURRENT-CARRYING
CONDUCTORS

90° AMPACITY
WITH C.O.U.

ADJUSTMENT
[A]

FEEDER
CONTINUOUS

CURRENT FLA X
1.25

PASS?
75° AMPACITY

[A]

FEEDER
CONTINUOUS

CURRENT FLA X
1.25

PASS?

90° AMPACITY
WITH C.O.U.

ADJUSTMENT
[A]

75° AMPACITY
[A]

MAX
ALLOWABLE

OCPD [A]
PASS?

FEEDER
OPERATING

CURRENT [A]

FEEDER LENGTH
( ONE WAY) [FT]

FEEDER
VOLTAGE DROP

ESE 1A 1500 532 2 CU 500MCM CU #1/0 750 860 665 PASS 0.96 1 826 665 PASS 760 665 PASS 826 760 800 PASS 665 50 0.1%

ESE 1B 1500 456 2 CU 350MCM CU #1/0 630 700 570 PASS 0.96 1 672 570 PASS 620 570 PASS 672 620 700 PASS 570 50 0.1%

ESE 2A 1500 532 2 CU 500MCM CU #1/0 750 860 665 PASS 0.96 1 826 665 PASS 760 665 PASS 826 760 800 PASS 665 60 0.1%

ESE 2B 1500 456 2 CU 350MCM CU #1/0 630 700 570 PASS 0.96 1 672 570 PASS 620 570 PASS 672 620 700 PASS 570 60 0.1%

ESE 3A 1500 532 2 CU 500MCM CU #1/0 750 860 665 PASS 0.96 1 826 665 PASS 760 665 PASS 826 760 800 PASS 665 80 0.1%

ESE 3B 1500 456 2 CU 350MCM CU #1/0 630 700 570 PASS 0.96 1 672 570 PASS 620 570 PASS 672 620 700 PASS 570 80 0.1%

ESE 4A 1500 532 2 CU 500MCM CU #1/0 750 860 665 PASS 0.96 1 826 665 PASS 760 665 PASS 826 760 800 PASS 665 100 0.1%

ESE 4B 1500 456 2 CU 350MCM CU #1/0 630 700 570 PASS 0.96 1 672 570 PASS 620 570 PASS 672 620 700 PASS 570 100 0.1%



MODULE SPECIFICATIONS

MAKE/MODEL HT-SAEE HT72-18X 550W

POWER [W] 550

ISC [A] 14.00

IMP [A] 13.12

VOC [V] 49.80

VMP [V] 41.95

β VOC [%/degC] -0.290%

SITE CLIMATE CRITERIA

ASHRAE HIGH [⁰C] 32

ASHRAE LOW [⁰C] -17

STRING SPECIFICATIONS AT STC

MODULES/STRING 2

POWER [W] 1100

STRING ISC [A] 14.00

STRING IMP [A] 13.12

STRING VMP [V] 83.90

STRING MAX VOLTAGE CALCULATION

VOC TEMP ADJUSTMENT @ -17 ⁰C 1.12

VOC @ -17 ⁰C [V] 55.87

MAX STRING VOC [V] 111.7

STRING CALCULATIONS REFER TO THE PV SIDE OF DC OPTIMIZERS, NOT TO
THE OPTIMIZER OUTPUT CIRCUIT

DC STRING WIRING CALCULATION - #10 WIRE GAUGE
OPTIMIZER OUTPUT [AMPS] 18.00

MAX CONTINUOUS FAULT CURRENT FROM PARALLEL SOURCES  [AMPS] 18.00
1.25x MAX CONTINUOUS FAULT CURRENT [AMPS] 22.50

MAX # OF WIRES PER CONDUIT 9

CONDUIT FILL DERATE 0.7

MAX AMBIENT TEMPERATURE 32

TEMPERATURE DERATE 0.96

WIRE GAUGE CU #10
75DEG AMPACITY WITHOUT COU ADJUSTMENT [AMPS] 35

IS 75 DEG AMPACITY WITHOUT COU ADJUSTMENT >= 1.25x MAX CIRCUIT
CURRENT? YES.  COMPLIES WITH 690.8(B)(1)

90DEG AMPACITY WITH COU ADJUSTMENT [AMPS] 26.88
IS 90DEG AMPACITY WITH COU ADJUSTMENT >= 1.0x MAX CIRCUIT

CURRENT? YES. COMPLIES WITH 690.8(B)(2)

DC OPTIMIZER OUTPUT CIRCUIT FUSE RATING [AMPS] 25
AVAILABLE FAULT CURRENT FROM ALL PARALLEL SOURCES [AMPS] 18

IS FUSE RATING >= 1.25x MAX CIRCUIT CURRENT? YES.  COMPLIES WITH 690.9(B)

DC STRING WIRING CALCULATION - #8 WIRE GAUGE
OPTIMIZER OUTPUT [AMPS] 18.00

MAX CONTINUOUS FAULT CURRENT FROM PARALLEL SOURCES  [AMPS] 18.00
1.25x MAX CONTINUOUS FAULT CURRENT [AMPS] 22.50

MAX # OF WIRES PER CONDUIT 40

CONDUIT FILL DERATE 0.4

MAX AMBIENT TEMPERATURE 32

TEMPERATURE DERATE 0.96

WIRE GAUGE CU #8
75DEG AMPACITY WITHOUT COU ADJUSTMENT [AMPS] 50

IS 75 DEG AMPACITY WITHOUT COU ADJUSTMENT >= 1.25x MAX CIRCUIT
CURRENT?

YES.  COMPLIES WITH
690.8(B)(1)

90DEG AMPACITY WITH COU ADJUSTMENT [AMPS] 21.12
IS 90DEG AMPACITY WITH COU ADJUSTMENT >= 1.0x MAX CIRCUIT

CURRENT? YES. COMPLIES WITH 690.8(B)(2)

DC OPTIMIZER OUTPUT CIRCUIT FUSE RATING [AMPS] 25
AVAILABLE FAULT CURRENT FROM ALL PARALLEL SOURCES [AMPS] 18

IS FUSE RATING >= 1.25x MAX CIRCUIT CURRENT? YES.  COMPLIES WITH 690.9(B)

A1-1 #10AWG-CU 415 2.27%
A1-2 #10AWG-CU 410 2.24%
A1-3 #10AWG-CU 400 2.19%
A1-4 #10AWG-CU 395 2.16%
A1-5 #10AWG-CU 385 2.10%
A1-6 #10AWG-CU 380 2.08%
A1-7 #10AWG-CU 370 2.02%
A1-8 #10AWG-CU 380 2.08%
A1-9 #10AWG-CU 385 2.10%
A2-1 #10AWG-CU 395 2.16%
A2-2 #10AWG-CU 405 2.21%
A2-3 #10AWG-CU 410 2.24%
A2-4 #10AWG-CU 420 2.29%
A2-5 #10AWG-CU 425 2.32%
A2-6 #10AWG-CU 290 1.58%
A2-7 #10AWG-CU 285 1.56%
A2-8 #10AWG-CU 275 1.50%
A2-9 #10AWG-CU 270 1.48%
A3-1 #10AWG-CU 260 1.42%
A3-2 #10AWG-CU 250 1.37%
A3-3 #10AWG-CU 260 1.42%
A3-4 #10AWG-CU 265 1.45%
A3-5 #10AWG-CU 275 1.50%
A3-6 #10AWG-CU 280 1.53%
A3-7 #10AWG-CU 290 1.58%
A3-8 #10AWG-CU 295 1.61%
A3-9 #10AWG-CU 305 1.67%
A4-1 #10AWG-CU 315 1.72%
A4-2 #10AWG-CU 175 0.96%
A4-3 #10AWG-CU 165 0.90%
A4-4 #10AWG-CU 160 0.87%
A4-5 #10AWG-CU 150 0.82%
A4-6 #10AWG-CU 145 0.79%
A4-7 #10AWG-CU 135 0.74%
A4-8 #10AWG-CU 135 0.74%
A4-9 #10AWG-CU 125 0.68%
A5-1 #10AWG-CU 110 0.60%
A5-2 #10AWG-CU 105 0.57%
A5-3 #10AWG-CU 110 0.60%
A5-4 #10AWG-CU 115 0.63%
A5-5 #10AWG-CU 125 0.68%
A5-6 #10AWG-CU 130 0.71%
A5-7 #10AWG-CU 140 0.76%
A5-8 #10AWG-CU 145 0.79%
A5-9 #10AWG-CU 155 0.85%
A6-1 #10AWG-CU 155 0.85%
A6-2 #10AWG-CU 165 0.90%
A6-3 #10AWG-CU 170 0.93%
A6-4 #10AWG-CU 180 0.98%
A6-5 #10AWG-CU 155 0.85%
A6-6 #10AWG-CU 150 0.82%
A6-7 #10AWG-CU 140 0.76%
A6-8 #10AWG-CU 135 0.74%
A6-9 #10AWG-CU 125 0.68%
A7-1 #10AWG-CU 125 0.68%
A7-2 #10AWG-CU 110 0.60%
A7-3 #10AWG-CU 100 0.55%
A7-4 #10AWG-CU 95 0.52%
A7-5 #10AWG-CU 85 0.46%
A7-6 #10AWG-CU 80 0.44%
A7-7 #10AWG-CU 80 0.44%
A7-8 #10AWG-CU 90 0.49%
A7-9 #10AWG-CU 95 0.52%

A8-1 #10AWG-CU 105 0.57%
A8-2 #10AWG-CU 115 0.63%
A8-3 #10AWG-CU 120 0.66%
A8-4 #10AWG-CU 130 0.71%
A8-5 #10AWG-CU 135 0.74%
A8-6 #10AWG-CU 145 0.79%
A8-7 #10AWG-CU 150 0.82%
A8-8 #10AWG-CU 255 1.39%
A8-9 #10AWG-CU 245 1.34%
A9-1 #10AWG-CU 230 1.26%
A9-2 #10AWG-CU 220 1.20%
A9-3 #10AWG-CU 205 1.12%
A9-4 #10AWG-CU 195 1.07%
A9-5 #10AWG-CU 180 0.98%
A9-6 #10AWG-CU 180 0.98%
A9-7 #10AWG-CU 190 1.04%
A9-8 #10AWG-CU 200 1.09%
A9-9 #10AWG-CU 210 1.15%

A10-1 #10AWG-CU 225 1.23%
A10-2 #10AWG-CU 235 1.28%
A10-3 #10AWG-CU 250 1.37%
A10-4 #10AWG-CU 325 1.78%
A10-5 #10AWG-CU 320 1.75%
A10-6 #10AWG-CU 310 1.69%
A10-7 #10AWG-CU 305 1.67%
A10-8 #10AWG-CU 310 1.69%
A10-9 #10AWG-CU 320 1.75%
A11-1 #10AWG-CU 330 1.80%
A11-2 #10AWG-CU 340 1.86%
A11-3 #10AWG-CU 345 1.88%
A11-4 #10AWG-CU 355 1.94%
A11-5 #10AWG-CU 360 1.97%
A11-6 #10AWG-CU 445 2.43%
A11-7 #10AWG-CU 440 2.40%
A11-8 #10AWG-CU 430 2.35%
A11-9 #10AWG-CU 425 2.32%
A12-1 #8AWG-CU 430 1.47%
A12-2 #8AWG-CU 435 1.49%
A12-3 #8AWG-CU 445 1.52%
A12-4 #8AWG-CU 450 1.54%
A12-5 #8AWG-CU 460 1.58%
A12-6 #8AWG-CU 465 1.59%
A12-7 #8AWG-CU 475 1.63%
A12-8 #8AWG-CU 565 1.94%
A12-9 #8AWG-CU 560 1.92%
A13-1 #8AWG-CU 555 1.90%
A13-2 #8AWG-CU 545 1.87%
A13-3 #8AWG-CU 540 1.85%
A13-4 #8AWG-CU 545 1.87%
A13-5 #8AWG-CU 555 1.90%
A13-6 #8AWG-CU 560 1.92%
A13-7 #8AWG-CU 570 1.95%
A13-8 #8AWG-CU 575 1.97%
A13-9 #8AWG-CU 585 2.00%

SYSTEM A
DC VOLTAGE DROP

CALCULATIONS

MAX TOTAL
VOLTAGE DROP 2.43%

AVERAGE TOTAL
VOLTAGE DROP 1.36%

STRING
NUMBER

STRING WIRE
GAUGE

TOTAL STRING
DISTANCE [FT]

STRING
VOLTAGE

DROP

SYSTEM A
DC VOLTAGE DROP

CALCULATIONS

MAX TOTAL
VOLTAGE DROP 2.43%

AVERAGE TOTAL
VOLTAGE DROP 1.36%

STRING
NUMBER

STRING WIRE
GAUGE

TOTAL STRING
DISTANCE [FT]

STRING
VOLTAGE

DROP
B1-1 #8AWG-CU 680 2.33%
B1-2 #8AWG-CU 665 2.28%
B1-3 #8AWG-CU 655 2.24%
B1-4 #8AWG-CU 650 2.23%
B1-5 #8AWG-CU 635 2.18%
B1-6 #8AWG-CU 630 2.16%
B1-7 #8AWG-CU 645 2.21%
B1-8 #8AWG-CU 660 2.26%
B1-9 #8AWG-CU 625 2.14%
B2-1 #8AWG-CU 625 2.14%
B2-2 #8AWG-CU 615 2.11%
B2-3 #8AWG-CU 610 2.09%
B2-4 #8AWG-CU 600 2.06%
B2-5 #8AWG-CU 595 2.04%
B2-6 #8AWG-CU 585 2.00%
B2-7 #8AWG-CU 575 1.97%
B2-8 #8AWG-CU 570 1.95%
B2-9 #8AWG-CU 560 1.92%
B3-1 #8AWG-CU 560 1.92%
B3-2 #8AWG-CU 550 1.88%
B3-3 #8AWG-CU 545 1.87%
B3-4 #8AWG-CU 540 1.85%
B3-5 #8AWG-CU 550 1.88%
B3-6 #8AWG-CU 555 1.90%
B3-7 #8AWG-CU 565 1.94%
B3-8 #8AWG-CU 535 1.83%
B3-9 #8AWG-CU 525 1.80%
B4-1 #8AWG-CU 515 1.76%
B4-2 #8AWG-CU 500 1.71%
B4-3 #8AWG-CU 490 1.68%
B4-4 #8AWG-CU 475 1.63%
B4-5 #8AWG-CU 465 1.59%
B4-6 #8AWG-CU 455 1.56%
B4-7 #8AWG-CU 460 1.58%
B4-8 #8AWG-CU 470 1.61%
B4-9 #8AWG-CU 540 1.85%
B5-1 #10AWG-CU 305 1.67%
B5-2 #10AWG-CU 300 1.64%
B5-3 #10AWG-CU 290 1.58%
B5-4 #10AWG-CU 285 1.56%
B5-5 #10AWG-CU 275 1.50%
B5-6 #10AWG-CU 270 1.48%
B5-7 #10AWG-CU 260 1.42%
B5-8 #10AWG-CU 255 1.39%
B5-9 #10AWG-CU 245 1.34%
B6-1 #10AWG-CU 240 1.31%
B6-2 #10AWG-CU 230 1.26%
B6-3 #10AWG-CU 225 1.23%
B6-4 #10AWG-CU 215 1.17%
B6-5 #10AWG-CU 210 1.15%
B6-6 #10AWG-CU 200 1.09%
B6-7 #10AWG-CU 220 1.20%
B6-8 #10AWG-CU 210 1.15%
B6-9 #10AWG-CU 205 1.12%
B7-1 #10AWG-CU 195 1.07%
B7-2 #10AWG-CU 185 1.01%
B7-3 #10AWG-CU 180 0.98%
B7-4 #10AWG-CU 170 0.93%
B7-5 #10AWG-CU 165 0.90%
B7-6 #10AWG-CU 155 0.85%
B7-7 #10AWG-CU 150 0.82%
B7-8 #10AWG-CU 140 0.76%
B7-9 #10AWG-CU 135 0.74%

B8-1 #10AWG-CU 125 0.68%
B8-2 #10AWG-CU 115 0.63%
B8-3 #10AWG-CU 105 0.57%
B8-4 #10AWG-CU 95 0.52%
B8-5 #10AWG-CU 90 0.49%
B8-6 #10AWG-CU 85 0.46%
B8-7 #10AWG-CU 90 0.49%
B8-8 #10AWG-CU 100 0.55%
B8-9 #10AWG-CU 105 0.57%
B9-1 #10AWG-CU 110 0.60%
B9-2 #10AWG-CU 115 0.63%
B9-3 #10AWG-CU 125 0.68%
B9-4 #10AWG-CU 130 0.71%
B9-5 #10AWG-CU 140 0.76%
B9-6 #10AWG-CU 145 0.79%
B9-7 #10AWG-CU 155 0.85%
B9-8 #10AWG-CU 140 0.76%
B9-9 #10AWG-CU 150 0.82%

B10-1 #10AWG-CU 155 0.85%
B10-2 #10AWG-CU 165 0.90%
B10-3 #10AWG-CU 175 0.96%
B10-4 #10AWG-CU 185 1.01%
B10-5 #10AWG-CU 190 1.04%
B10-6 #10AWG-CU 200 1.09%
B10-7 #10AWG-CU 215 1.17%
B10-8 #10AWG-CU 220 1.20%
B10-9 #10AWG-CU 230 1.26%
B11-1 #10AWG-CU 245 1.34%
B11-2 #10AWG-CU 255 1.39%
B11-3 #10AWG-CU 265 1.45%
B11-4 #10AWG-CU 275 1.50%
B11-5 #10AWG-CU 285 1.56%
B11-6 #10AWG-CU 290 1.58%
B11-7 #10AWG-CU 305 1.67%
B11-8 #10AWG-CU 315 1.72%
B11-9 #10AWG-CU 320 1.75%
B12-1 #8AWG-CU 335 1.15%
B12-2 #8AWG-CU 345 1.18%
B12-3 #8AWG-CU 370 1.27%
B12-4 #8AWG-CU 380 1.30%
B12-5 #8AWG-CU 390 1.34%
B12-6 #8AWG-CU 400 1.37%
B12-7 #8AWG-CU 410 1.40%
B12-8 #8AWG-CU 420 1.44%
B12-9 #8AWG-CU 430 1.47%
B13-1 #8AWG-CU 445 1.52%
B13-2 #8AWG-CU 460 1.58%
B13-3 #8AWG-CU 465 1.59%
B13-4 #8AWG-CU 490 1.68%
B13-5 #8AWG-CU 505 1.73%
B13-6 #8AWG-CU 515 1.76%
B13-7 #8AWG-CU 525 1.80%
B13-8 #8AWG-CU 540 1.85%
B13-9 #8AWG-CU 555 1.90%
B14-1 #8AWG-CU 570 1.95%
B14-2 #8AWG-CU 585 2.00%
B14-3 #8AWG-CU 605 2.07%
B14-4 #8AWG-CU 620 2.12%
B14-5 #8AWG-CU 635 2.18%
B14-6 #8AWG-CU 650 2.23%
B14-7 #8AWG-CU 665 2.28%
B14-8 #8AWG-CU 680 2.33%
B14-9 #8AWG-CU 695 2.38%

SYSTEM B
DC VOLTAGE DROP

CALCULATIONS

MAX TOTAL
VOLTAGE DROP 2.38%

AVERAGE TOTAL
VOLTAGE DROP 1.46%

STRING
NUMBER

STRING WIRE
GAUGE

TOTAL STRING
DISTANCE [FT]

STRING
VOLTAGE

DROP

SYSTEM B
DC VOLTAGE DROP

CALCULATIONS

MAX TOTAL
VOLTAGE DROP 2.38%

AVERAGE TOTAL
VOLTAGE DROP 1.46%

STRING
NUMBER

STRING WIRE
GAUGE

TOTAL STRING
DISTANCE [FT]

STRING
VOLTAGE

DROP



TABLE 250.102(C)(1)

SIZE OF LARGEST UNGROUNDED CONDUCTOR OR
EQUIVALENT AREA FOR PARALLEL CONDUCTORS

(AWG/KCMIL)

SIZE OF GROUNDED CONDUCTOR OR BONDING
JUMPER (AWG/KCMIL)

COPPER ALUMINUM OR COPPER-CLAD
ALUMINUM COPPER ALUMINUM OR COPPER-CLAD

ALUMINUM

2 OR SMALLER 1/0 OR SMALLER 8 6

1 OR 1/0 2/0 OR 3/0 6 4

2 OR 2/0 4/0 OR 250 4 2

OVER 3/0 THROUGH 350 OVER 250 THROUGH 500 2 1/0

OVER 350 THROUGH 600 OVER 500 THROUGH 900 1/0 3/0

OVER 600 THROUGH 1100 OVER 900 THROUGH 1750 2/0 4/0

OVER 1100 OVER 1750 REFER TO NOTES IN NEC TABLE 250.102(C)(1)

TABLE 250.122
OVERCURRENT DEVICE

CIRCUIT  NOT EXCEEDING
(AMPERES)

SIZE (AWG OR KCMIL)

COPPER ALUMINUM

15 14 12
20 12 10
60 10 8

100 8 6
200 6 4
300 4 2
400 3 1
500 2 1/0
600 1 2/0
800 1/0 3/0

1000 2/0 4/0
1200 3/0 250
1600 4/0 350
2000 250 400
2500 350 600
3000 400 600
4000 500 750





MAXIMUM CONDUIT HARDWARE SPACING

CONDUIT TYPE
ENCLOSURE TO

SUPPORT (A)
SUPPORT TO
SUPPORT (B) NEC ARTICLE

ELECTRICAL METALLIC TUBING (EMT) 3' 10' 358
INTERMEDIATE METAL CONDUIT (IMC) 3' 10' 342

RIGID METAL CONDUIT (RMC) 3' 10' 344
 LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC) 1' 4.5' 350

PVC (SCH40 & 80) [0.5" - 1"] 3' 3' 352
PVC (SCH40 & 80) [1.25" - 2"] 3' 5' 352
PVC (SCH40 & 80) [2.5" - 3"] 3' 6' 352
PVC (SCH40 & 80) [3.5" - 5"] 3' 7' 352

PVC (SCH40 & 80) [6"] 3' 8' 352
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PV SYSTEM INSTALLER INFORMATION
INSTALLATION COMPANY:

EMERGENCY PHONE #:



WARNING: PHOTOVOLTAIC
POWER SOURCE

PV SYSTEM INSTALLER INFORMATION
INSTALLATION COMPANY:

EMERGENCY PHONE #:
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ADDITION TO CENTRALIZERS SPACED AT 10'-0" C/C (MIN).

7. PROVIDE ONE PVC CENTRALIZER AT BASE OF ALL-THREAD BAR IN 

WITH TYPE II PORTLAND CEMENT CONFORMING TO AASHTO M 85.

GROUT SHALL CONSIST OF 5,000 PSI (MIN.) NEAT CEMENT GROUT 6.

A572/A572M.

BEARING PLATE SHALL BE GRADE 50 (MIN.) CONFORMING TO ASTM 5.

(MIN.) CONFORMING TO ASTM A615M/A615M.

NO. 6 ALL-THREAD BAR AND ALL HARDWARE SHALL BE GRADE 75 4.

(80 KSI MIN.).

MICROPILE CASING SHALL BE API 5CT, GRADE N80 TYPE 1/TYPE Q 3.

ALL PILE HARDWARE/CONNECTION COMPONENTS.

CONTRACTOR. ENSURE ADEQUATE REINFORCEMENT LENGTH TO INSTALL 

LENGTH OF REINFORCEMENT ABOVE BPC TO BE DETERMINED BY 2.

INTO FOUNDATION.

OTHERS. ANCHOR BOLTS ONLY SHOWN TO DETAIL EMBEDMENT DEPTH 

1. ANCHOR BOLTS FOR CONNECTION TO BASE PLATE AND COLUMN BY 

NOTES

JMP JWS JMP JWS

FOUNDATION DETAILS

LIST OF ABBREVIATIONS

TYP    - TYPICAL

TPC    - TOP OF PILE CAP

TOF    - TOP OF FOUNDATION

SPA.   - SPACED

SCH.   - SCHEDULE

�      - PLATE

//     - PARALLEL

|      - OUTSIDE DIAMETER

NO.    - NUMBER

MIN    - MINIMUM

EPTE   - ESTIMATED PILE TIP ELEVATION

DIA    - DIAMETER

CONC   - CONCRETE

CLR    - CLEAR COVER

�      - CENTERLINE

C-C    - CENTER TO CENTER

BP     - BOTTOM OF PILE

BPC    - BOTTOM OF PILE CAP
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ADDITION TO CENTRALIZERS SPACED AT 10'-0" C/C (MIN).

7. PROVIDE ONE PVC CENTRALIZER AT BASE OF ALL-THREAD BAR IN 

WITH TYPE II PORTLAND CEMENT CONFORMING TO AASHTO M 85.

GROUT SHALL CONSIST OF 5,000 PSI (MIN.) NEAT CEMENT GROUT 6.

A572/A572M.

BEARING PLATE SHALL BE GRADE 50 (MIN.) CONFORMING TO ASTM 5.

(MIN.) CONFORMING TO ASTM A615M/A615M.

NO. 6 ALL-THREAD BAR AND ALL HARDWARE SHALL BE GRADE 75 4.

(80 KSI MIN.).

MICROPILE CASING SHALL BE API 5CT, GRADE N80 TYPE 1/TYPE Q 3.

ALL PILE HARDWARE/CONNECTION COMPONENTS.

CONTRACTOR. ENSURE ADEQUATE REINFORCEMENT LENGTH TO INSTALL 

LENGTH OF REINFORCEMENT ABOVE BPC TO BE DETERMINED BY 2.

INTO FOUNDATION.

OTHERS. ANCHOR BOLTS ONLY SHOWN TO DETAIL EMBEDMENT DEPTH 

1. ANCHOR BOLTS FOR CONNECTION TO BASE PLATE AND COLUMN BY 

NOTES

JMP JWS JMP JWS

FOUNDATION DETAILS

LIST OF ABBREVIATIONS

TYP    - TYPICAL

TPC    - TOP OF PILE CAP

TOF    - TOP OF FOUNDATION

SPA.   - SPACED

SCH.   - SCHEDULE

�      - PLATE

//     - PARALLEL

|      - OUTSIDE DIAMETER

NO.    - NUMBER

MIN    - MINIMUM

EPTE   - ESTIMATED PILE TIP ELEVATION

DIA    - DIAMETER

CONC   - CONCRETE

CLR    - CLEAR COVER

�      - CENTERLINE

C-C    - CENTER TO CENTER

BP     - BOTTOM OF PILE

BPC    - BOTTOM OF PILE CAP
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1
BEARING PLATE SHALL BE GRADE 50 (MIN.).5.

(MIN.) CONFORMING TO ASTM A615M/A615M.

NO. 6 ALL-THREAD BAR AND ALL HARDWARE SHALL BE GRADE 75 4.

(80 KSI MIN.).

MICROPILE CASING SHALL BE API 5CT, GRADE N80 TYPE 1/TYPE Q 3.

ALL PILE HARDWARE/CONNECTION COMPONENTS.

CONTRACTOR. ENSURE ADEQUATE REINFORCEMENT LENGTH TO INSTALL 

LENGTH OF REINFORCEMENT ABOVE BPC TO BE DETERMINED BY 2.

INTO FOUNDATION.

OTHERS. ANCHOR BOLTS ONLY SHOWN TO DETAIL PENETRATION DEPTH 

1. ANCHOR BOLTS FOR CONNECTION TO BASE PLATE AND COLUMN BY 

NOTES

JMP JWS JMP JWS

PLATFORM DETAILS

TYP    - TYPICAL

TPC    - TOP OF PILE CAP

TOF    - TOP OF FOUNDATION

�      - PLATE

//     - PARALLEL

|      - OUTSIDE DIAMETER

NO.    - NUMBER

MIN    - MINIMUM

EPTE   - ESTIMATED PILE TIP ELEVATION

DIA    - DIAMETER

CONC   - CONCRETE

CLR    - CLEAR COVER

�      - CENTERLINE

C-C    - CENTER TO CENTER

BP     - BOTTOM OF PILE

BPC    - BOTTOM OF PILE CAP

LIST OF ABBREVIATIONS
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