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T1.0

THIS ROOF MOUNTED PHOTOVOLTAIC (PV) SYSTEM IS TO BE INSTALLED AT THE OFFICE BUILDING IN MANHATTAN BEACH, CALIFORNIA.
THE ENERGY PRODUCED BY THE PV SYSTEM SHALL BE INTERCONNECTED WITH THE UTILITY GRID THROUGH THE EXISTING ON-SITE ELECTRICAL EQUIPMENT VIA

A SUPPLY SIDE CONNECTION IN THE MAIN SERVICE PANEL. THIS PROJECT INCLUDES STORAGE BATTERIES.

2016 CA ELECTRICAL CODE: § 110, 240, 250, 690, 705
2016 CA BUILDING CODE: § 1507.17, 1510.7, 3111

2016 CA FIRE CODE: § 605.11
UNDERWRITERS LABORATORIES (UL) STANDARDS

OSHA 29 CFR 1910.269

PROJECT DESCRIPTION

SHEET INDEX
T1.0  COVER
A1.0  SITE PLAN
A1.1  RACKING DETAIL
A1.2  STRING MAP
A1.3  BASEMENT PLAN
A2.0  EQUIPMENT ELEVATIONS/DETAILS
E1.0  ELECTRICAL DIAGRAM
E2.0  SAFETY PLACARDS
D1.0  EQUIPMENT DATA SHEETS
D1.1  EQUIPMENT DATA SHEETS 2
D1.2  EQUIPMENT DATA SHEETS 3
D1.3  EQUIPMENT DATA SHEETS 4

GOVERNING CODES

OCCUPANCY CATEGORY: II
DESIGN WIND SPEED: 110 MPH

EXPOSURE CATEGORY: B
GROUND SNOW LOAD: 0 PSF

SITE SPECIFICATIONS

(208) PV MODULES (TOTAL: 3,648 SQ. FT.)
(1) 24.0 kW INVERTER
(2) 20.0 kW INVERTER

(2) AC BATTERY, 480 VAC, NEMA 3R
(4) AC DISCONNECT, 600 VAC, NEMA 3R

(1) AC DISCONNECT, 240, NEMA 3R
(2) LOAD CENTER, 480 VAC, NEMA 3R

(1) PV METER, 240 VAC, NEMA 3R
(1) PV MONITOR, 240 VAC, NEMA 1

(1) GROUNDING TRANSFORMER, NEMA 3R
(1) TRANSFORMER, 150 kVA, NEMA 3R,

PV-SIDE: 480 VAC, UTILITY-SIDE: 120/208 VAC
(1) INTERCONNECTION RELAY, NEMA 3R
(1) CONTACTOR, 600 VAC, NEMA 3R

SCOPE OF WORK CONSTRUCTION NOTES
1.) CONTRACTOR SHALL FIELD VERIFY ALL DIMENSIONS PRIOR TO

INITIATING CONSTRUCTION.
2.) CONTRACTOR SHALL REVIEW ALL MANUFACTURER INSTALLATION

DOCUMENTS PRIOR TO INITIATING CONSTRUCTION.
3.) ALL EQUIPMENT SHALL BE LISTED BY U.L. (OR EQUAL) AND LISTED

FOR ITS SPECIFIC APPLICATION.
4.) ALL EQUIPMENT SHALL BE RATED FOR THE ENVIRONMENT IN

WHICH IT IS INSTALLED.
5.) ALL EQUIPMENT SHALL BE INSTALLED IN ACCORDANCE WITH THE

MANUFACTURER'S INSTALLATION INSTRUCTIONS.
6.) ACCESS TO ELECTRICAL COMPONENTS OVER 150 VOLTS TO

GROUND SHALL BE RESTRICTED TO QUALIFIED PERSONNEL.
7.) ALL CONDUCTORS SHALL BE COPPER, RATED FOR 600 VOLTS

AND 90°C WET ENVIRONMENT, UNLESS OTHERWISE NOTED.
8.) WHERE SIZES OF JUNCTION BOXES, RACEWAYS, AND CONDUITS

ARE NOT SPECIFIED, CONTRACTOR SHALL SIZE THEM ACCORDING TO
APPLICABLE CODES.

9.) PV MODULE FRAMES SHALL BE BONDED TO RACKING RAIL OR
BARE COPPER G.E.C. PER THE MODULE MANUFACTURER'S LISTED

INSTRUCTION SHEET.
10.) PV MODULE RACKING RAIL SHALL BE BONDED TO BARE COPPER

G.E.C. VIA WEEB LUG, ILSCO GBL-4DBT LAY-IN LUG, OR EQUIVLENT
LISTED LUG.

11.) GROUNDING ELECTRODE CONDUCTOR (G.E.C.) SHALL BE
CONTINUOUS AND/OR IRREVERSIBLY SPLICED/WELDED.

12.) ALL JUNCTION BOXES, COMBINER BOXES, AND DISCONNECTS
SHALL BE INSTALLED IN AN ACCESSIBLE LOCATION.

13.) ROOF ACCESS POINTS SHALL BE AT A STRONG POINT ON THE
BUILDING AND NOT REQUIRE THE PLACEMENT OF LADDERS OVER

EXTERIOR WALL OPENINGS.
14.) WORKING SPACE AROUND ELECTRIAL EQUPMENT SHALL COMPLY

WITH NEC 110.26

OCCUPANCY GROUP: B, S-2
DESCRIPTION OF USE: FIRST & SECOND FLOOR
OFFICES, PARKING LEVEL 1 CAFÉ, PARKING GARAGE
TYPE OF CONSTRUCTION: 2A
SPRINKLERS: YES
STORIES: 2 + 2 LEVELS OF PARKING
HEIGHT: 102.6 FT
FLOOR AREA: 16250 S.F.

BUILDING SPECIFICATIONS
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NOTE: NO MODIFICATIONS REQUIRED TO EXISTING DRAINAGE PLAN. NO EXISTING DRAINS COVERED OR INACCESSIBLE FOR CLEANING. SOLAR
RACKING ASSEMBLY IS RAISED OFF OF ROOF APPROX. 1/4" WITH 3" x 7" NON-SLIP PADS (A2.0 - 7/8) SO AS TO NOT RESTRICT THE DRAINAGE FLOW.
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EXTERIOR REMOTE DISCONNECT: AT ROOF TOP DC ARRAY CONDUCTORS THAT ARE ROUTED AND INSTALLED COMPLETELY ON THE EXTERIOR OF THE BUILDING SHALL BE CONTAINED IN
GALVANIZED RIGID STEEL CONDUIT FROM ANY PV ARRAY ROOFTOP JUNCTION BOX, FUSIBLE COMBINER BOX, OR FUSIBLE DC DISCONNECT AT ROOFTOP TO THE GROUND LEVEL DC
DISCONNECT AND/OR INVERTER. THESE DC ARRAY CONDUCTORS INSTALLED IN GALVANIZED RIGID STEEL CONDUIT NEED TO BE RUN ENTIRELY ON THE EXTERIOR OF THE BUILDING.
INTERIOR REMOTE DISCONNECT: DC ARRAY CONDUCTORS THAT ARE ROUTED THROUGH THE BUILDING ARE REQUIRED TO BE IN GALVANIZED RIGID STEEL CONDUIT FROM ANY PV ARRAY
ROOFTOP JUNCTION BOX, FUSIBLE COMBINER BOX, OR FUSIBLE DC DISCONNECT THROUGH ANY ATTIC. CONDUIT RUN THROUGH THE INTERIOR OF THE BUILDING SHALL BE INSTALLED A
MINIMUM OF 18 INCHES BELOW THE ROOF SURFACE. EMT CONDUIT IS NOT APPROVED FOR EXTERIOR USE OR THE INTERIOR ATTIC SPACE.
INSPECTION REQUIRED FOR ROOF CONNECTION MOUNTING ASSEMBLIES PRIOR TO INSTALLING SOLAR MODULE(S).
THE ROOF MOUNTED PHOTOVOLTAIC MODULES, PANELS OR SOLAR VOLTAIC ROLL ROOFING MATERIAL SHALL HAVE THE SAME OR BETTER LISTED FIRE-RESISTANCE RATING THAN THE
BUILDING ROOF-COVERING MATERIAL

1.)

2.)

3.)
4.)

CITY OF MANHATTAN BEACH NOTES:

113'-8"

99'-11" 89'-3"

72'-6"

PARAPET WALL

PV LOAD CENTER

DRAIN (TYP.)

INVERTER (QTY: 3)

ROOF HATCH

ELEVATOR TOWER
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A1.1

PV LOAD CENTER

INVERTER (TYP.)

PV MODULE (TYP.)

7'-8"

3'-7"

51
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13
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RACKING DETAIL

SCALE: 1":12"
1

RACKING INSTALLATION VIEW

SCALE: N.T.S.
2

BALLAST BLOCK (TYP.)

EBOS RACK

11.33 in
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NNOTE:
STRINGS CONTAINING WEST-FACING MODULES ARE COLORED GREEN
STRINGS CONTAINING EAST-FACING MODULES ARE COLORED ORANGE
ALL MODULES HAVE 10° TILT (TYP.)
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UNFUSED AC DISCONNECT

AC BATTERY W/ INTEGRATED
AC DISCONNECT (QTY: 2)

CONTACTOR AND

POWER RELAY

PV NGO METER
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ZIG-ZAG GROUNDING

TRANSFORMER

MAIN ELECTRICAL ROOM
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AC COMBINER BOX

FUSED AC DISCONNECT

TRANSFORMER
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PARKING STALL (TYP.)

WALKING PATHWAYS (TYP.)

STAIRWELL

BACKUP LOADS PANEL

FUSED AC DISCONNECT
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FUSES

GROUND BAR

CONDUIT KNOCKOUT TYP.

PULL LEVER

UNLESS A NEUTRAL BAR KIT IS

INSTALLED, THE NEUTRAL CONDUCTOR

WILL PASS THROUGH AND WILL NOT

TERMINATE INSIDE THE ENCLOSURE.

NOTE:

LOAD-SIDE CONDUCTORS

LINE-SIDE CONDUCTORS CONDUIT

LOCK NUT

COMPRESSION FITTING

GROUNDING LUG
GROUNDING BUSHING

ENCLOSURE

UNGROUNDED DELTA GROUNDED WYE

GROUNDING ELECTRODE

EGC EGC

NEUTRAL-GROUND BOND

SINGLE-POINT GROUND

CHASSIS GROUND

+-

ALUMINUM FRAME

CONNECTION BOX

CELL

OUTPUT CONDUCTORS

FEEDER CONDUIT TYP.

ENCLOSURE TYP.

GROUND LUG TYP.

GROUND BUSHING TYP.

EQUIPMENT GROUNDING

CONDUCTOR (EGC) TYP.

AC DISCONNECT DETAIL

SCALE: NTS
1

CONDUIT GROUNDING DETAIL

SCALE: NTS
2

TRANSFORMER GROUNDING DETAIL

SCALE: NTS
3

EQUIPMENT GROUNDING DETAIL

SCALE: NTS
4

MODULE DETAIL

SCALE: NTS
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NON-SLIP PAD DETAIL

SCALE: NTS
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ECOFASTEN ECO-65 DETAIL
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NON-SLIP PAD TECHNICAL DETAIL
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(N) TRANSFORMER
150 kVA, 3-PHASE

PV-SIDE: 480 VAC, 3-PH, 3-W

UTILITY-SIDE: 120/208 VAC. 3-PH, 4-W

NEMA 1, UL LISTED
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(N) GROUNDING

ELECTRODE SYSTEM

AC5

JLM ENERGY GRIDZ DS-30kW

OUTPUT: 30 kW, 480 VAC, 39 A

BATTERY CAPACITY: 60 kWH

PEAK EFFICIENCY: 97%

NEMA 1, UL LISTED

(N) BATTERY INVERTER/CHARGER (QTY: 2)

(N) AC COMBINER BOX
480 VAC, 3-PH, 100 A

NEMA 1, UL LISTED
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JLM ENERGY GRIDZ DS-30kW

OUTPUT: 30 kW, 480 VAC, 39 A

BATTERY CAPACITY: 60 kWH
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(E) MAIN SWITCHBOARD

3-PHASE, 4-WIRE

120/208 VAC WYE
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(E) MAIN SERVICE DISCONNECT

600 A, 240 V, 3-P

(E) BUS BARS: 800 A
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UTILITY METER

3-PHASE, 4-WIRE

120/208 VAC WYE

(E) UTILITY SERVICE

120/208 VAC WYE, 800 A

(N) AWG #2/0 MAIN

BONDING JUMPER

PER NEC 250.24(B)

POINT OF INTERCONNECTION

(N) LINE SIDE TAP

PER NEC 240.21(B)(2) & 705.12(A)

LENGTH OF TAP CONDUCTORS

SHALL NOT EXCEED 25 FT

(E) MAIN BONDING JUMPER

PER NEC 250.8 & 250.28

(E) GROUNDING ELECTRODE SYSTEM

PER NEC 250.50

(E) GROUNDING ELECTRODE CONDUCTOR

PER NEC 250.62, 250.64, & 250.66

(E) BONDING JUMPER

PER NEC 250.92(A)(2)

(N) GROUNDING ELECTRODE

CONDUCTOR PER NEC 250.24(D)

10' MAX. PER

NEC 705.31
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BACKUP LOAD

AC6
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ENCLOSURE: LA400R

NEMA 3R, UL LISTED

L2L2

L3L3

GG

(N) JLM INTERFACE BOX

W/ CONTACTOR

13

14

12

15

17

18

16

19

21

20

30

31

32

V(A)

V(B)

33

V(C)

V(N)

36

37

OUT 1
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SEL-547
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SMA SUNNY TRIPOWER 24000TL-US-10

OUTPUT: 24.0 kW, 480 VAC, 29.0 A

98.0% CEC-WEIGHTED EFFICIENCY

NEMA 3R, UL LISTED, INTERNAL GFDI & AFCI

W/ DUAL MAX POWER POINT TRACKERS

UNGROUNDED, TRANSFORMERLESS
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480 VAC, 3-PH, 250 A
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DC2

DC2

SMA CU 1000-US-10

1000 VDC, 33 A CONT. PER OUTPUT

NEMA 3R, UL LISTED

SMA CU 1000-US-10

1000 VDC, 33 A CONT. PER OUTPUT

NEMA 3R, UL LISTED

SMA CU 1000-US-10

1000 VDC, 33 A CONT. PER OUTPUT

NEMA 3R, UL LISTED

SMA SUNNY TRIPOWER 20000TL-US-10

OUTPUT: 20.0 kW, 480 VAC WYE, 24 A

97.5% CEC-WEIGHTED EFFICIENCY

NEMA 3R, UL LISTED, INTERNAL GFDI & AFCI

W/ DUAL MAX POWER POINT TRACKERS

UNGROUNDED, TRANSFORMERLESS

SMA SUNNY TRIPOWER 20000TL-US-10

OUTPUT: 20.0 kW, 480 VAC WYE, 24 A

DC1

30 A

N

L1

L2

G

L3

(N) GROUNDING TRANSFORMER
DONGAN ELECTRIC MFG. CO.

ZIG ZAG GROUNDING TRANSFORMER

3-PHASE, 30A NEUTRAL CURRENT

X0: .33 OHMS ±10%, X0/R0 > .25

NEMA 3R, UL LISTED

L1

L2

L3

L1

L2

L3

L1

L2
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100 A

Model Number:

Weight: 45.5 lbs

Dimensions: (in)

Power @ STC: 360 Watts

Voc: 69.5 Volts DC

Vmp: 60.6 Volts DC

Isc: 6.48 Amps 

Imp: 5.94 Amps

Voc Temp Coeff: -0.30 %/°C

Max DC Voltage: 1,000 Volts DC

61.3 x 41.2 x 1.8

SUNPOWER SPR-X22-360-COM

PV Module Specifications

30 kW AC

480 Volts AC

39 Amps

600 Volts DC

Volts DC

96.5%

2           Quantity:

Nominal AC Voltage:

Max Output Current:

CEC Efficiency:

JLM ENERGY GRIDZ DS-30kWModel Number:

Battery Inverter Specifications

Power Rating:

Nominal DC Voltage:

200-1000DC Voltage Range:

Loca l  Record Low Temp: °C Data  Source: 

0.3%/°C x 21°C + 1 = 1.063 x 69.5 x 11 = 812.7 Volts DC

Voc 

Correction 

Factor

Voc 

Correction 

Factor

x Voc
Voc Temp 

Coefficient
x

25°C - 

Record 

Low Temp.

+

4

PV System Maximum Voltage Calculation per NEC 690.7(A)

LOS ANGELES INTL ARPT

1 = x

Max # of 

Modules in 

Series

=

Temperature 

Corrected Open 

Circuit Voltage

1.063

NOMINAL SYSTEM VOLTAGE: 208 Volts AC

MAX CURRENT PER 690.8(A): 358 Amps

MAX CURRENT PER 690.8(B): 447 Amps

Primary AC System Summary

NOMINAL SYSTEM VOLTAGE: 480 Volts AC

MAX CURRENT PER 690.8(A): 155 Amps

MAX CURRENT PER 690.8(B): 194 Amps

Secondary AC System Summary

Inv #1 Inv #2 Inv #3

24.00 20.00 20.00

31.68 21.60 21.60

1.32 1.08 1.08

88 60 60

String Qty: 4 3 3

String Length: 11 10 10

Max Open Ci rcui t Vol tage 813 739 739

Operating Vol tage: 665 604 604

Max Short Ci rcui t Current 32.4 24.3 24.3

Operating Current: 23.8 17.8 17.8

String Qty: 4 3 3

String Length: 11 10 10

Max Open Ci rcui t Vol tage 813 739 739

Operating Vol tage: 665 604 604

Max Short Ci rcui t Current 32.4 24.3 24.3

Operating Current: 23.8 17.8 17.8

System: 74.88 kWstc, 64 kW AC

Total PV Module Qty: 208

Array Configuration     

Inverter I.D. #

Inverter AC Power (kW):

PV Power (kWstc):

Inverter DC:AC Ratio

Module Total Qty:
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P
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A
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P
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T
 "

B
"

Model Number:

Power Rating: 24.00 kW AC

Nominal Voltage: 480 Volts AC

Max Output Current: 29.0 Amps

CEC Weighted Efficiency: 98.0%

Maximum DC Voltage: 1000

DC Start Voltage: 188

Max. MPPT Voltage: 800 Max Current MPPT A: 33.0

MPPT Quantity: 2 Max Current MPPT B: 33.0

Inverter Quantity: 1 Max Current MPPT C: N/A

SMA STP 24000TL-US-10

Inverter #1 Specifications

Model Number:

Power Rating: 20.00 kW AC

Nominal Voltage: 480 Volts AC

Max Output Current: 24.0 Amps

CEC Weighted Efficiency: 97.5%

Maximum DC Voltage: 1000

DC Start Voltage: 188

Max. MPPT Voltage: 800 Max Current MPPT A: 33.0

MPPT Quantity: 2 Max Current MPPT B: 33.0

Inverter Quantity: 2 Max Current MPPT C: N/A

Inverter #2 - #3 Specifications

SMA STP 20000TL-US-10 480 208

155 358

150.0Minimum Transformer kVA Rating: kVA

Transformer Calculations

Sec. Voltage:

Sec. Current:

VAC

Amps

VAC

Amps

Pri . Voltage: 

Pri . Current: 

MATERIAL

CONN. 

TEMP. 

RATING

TRADE

SIZE

MAX 

CURRENT 

690.8(A)(1)

x
Isc 

(Amps )
x

# OF 

COMBINED 

STRINGS

= x
125% PER 

690.8(B)(1)
=

DC1 PV STRING COMINBER BOX COPPER 90°C AWG #10 55 Amps 1.25 x 6.48 x 1 = 8.1 Amps x 1.25 = 10.1 Amps

DC2 COMINBER BOX INVERTER COPPER 75°C AWG #8 50 Amps 1.25 x 6.48 x 4 = 32.4 Amps x 1.25 = 40.5 Amps

CIRCUIT 

DESTINATION

CONDUCTOR SPECIFICATIONS

AMPACITY PER 

310.15(B)(16) & 

310.15(B)(17)

MAX 

CURRENT PER 

690.8(A)(1)

MAX 

CURRENT PER 

690.8(B)(1)

    REQUIRED CONDUCTOR AMPACITY

TAG
CIRCUIT 

ORIGIN

  CONDUIT FILL DERATING

< CIRCUIT ENVIRONMENT

LOCAL 2% 

AVG. HIGH 

TEMP (°C)

HEIGHT 

ABOVE 

ROOF (in)

TEMP. ADDER 

PER

310.15(B)(3)(c)

OPERATING 

TEMP (°C)

AMPACITY 

CORRECTION

310.15(B)(2)(a)

# OF 

UNGROUNDED 

CONDUCTORS

AMPACITY 

CORRECTION 

310.15(B)(3)(a )

10.1 Amps < 55.0 Amps ROOFTOP, FREE AIR 26 - N/A 26 1 N/A 1.00

40.5 Amps < 50.0 Amps ROOFTOP, IN CONDUIT 26 1 22 48 0.82 2 1.00

CONDUCTOR TEMPERATURE DERATING

MAX 

CURRENT PER 

690.8(B)(1)

CONDUCTOR 

AMPACITY

AMPACITY CHECK #1   VOLTAGE DROP

90°C 

CONDUCTOR 

AMPACITY

x
TEMP 

DERATE
x

CONDUIT 

FILL 

DERATE

= <
VOLTAGE 

DROP

55 x 1 x 1.00 = 55 Amps 8.1 Amps < 55.0 Amps 5 ft 0.01%

55 x 0.82 x 1.00 = 45.1 Amps 32.4 Amps < 45.1 Amps 75 ft 0.12%

MAX 

CURRENT PER 

690.8(B)(2)

DERATED 

CORRECTED 

AMPACITY

EST.

ONE-WAY 

DISTANCE

AMPACITY CHECK #2CORRECTED AMPACITY CALCULATION

DERATED 

CONDUCTOR 

AMPACITY

CONDUCTOR SPECIFICATIONS      

MATERIAL

TERMINAL 

TEMP. 

RATING

TRADE

SIZE

NUMBER OF 

PARALLEL 

CONDUCTORS

INVERTER

OUTPUT

CURRENT

x
# OF 

INVERTERS
= x

125% PER 

690.8(B)(1)
=

AC1 INVERTER #1 PV LOAD CENTER COPPER 75°C AWG #8 1 50 Amps 29.0 x 1 = 29.0 Amps x 1.25 = 36.3 Amps

AC2 INVERTERS #2 - #3 PV LOAD CENTER COPPER 75°C AWG #10 1 35 Amps 24.0 x 1 = 24.0 Amps x 1.25 = 30.0 Amps

AC3 PV LOAD CENTER TRANSFORMER COPPER 75°C AWG #2 1 115 Amps 77.0 x 1 = 77.0 Amps x 1.25 = 96.3 Amps

AC4 BATTERY AC COMBINER BOX COPPER 75°C AWG #6 1 65 Amps 39.0 x 1 = 39.0 Amps x 1.25 = 48.8 Amps

AC5 AC COMBINER BOX TRANSFORMER COPPER 75°C AWG #3 1 100 Amps 78.0 x 1 = 78.0 Amps x 1.25 = 97.5 Amps

AC6 TRANSFORMER LINE SIDE CONN. COPPER 75°C AWG #4/0 2 460 Amps = 358.0 Amps x 1.25 = 447.5 Amps

AC7 BACKUP LOAD PANEL CONTACTOR COPPER 75°C AWG #3/0 1 200 Amps = 155.0 Amps x 1.25 = 193.8 Amps

AC8 AC COMBINER BOX GROUNDING XFMR COPPER 75°C AWG #10 1 35 Amps 24.0 x 1 = 24.0 Amps x 1.25 = 30.0 Amps

N/A

CIRCUIT 

DESTINATION
AMPACITY PER 

310.15(B)(16) & 

310.15(B)(17)

TAG MAX 

CURRENT PER 

690.8(B)(1)

REQUIRED CONDUCTOR AMPACITY

MAX 

CURRENT PER 

690.8(A)(3)

CIRCUIT

ORIGIN

SEE XFMR CALCS

CONDUIT FILL DERATING

< CIRCUIT ENVIRONMENT

LOCAL 2% 

AVG. HIGH 

TEMP (°C)

EXPECTED 

OPERATING 

TEMP (°C)

AMPACITY 

CORRECTION

310.15(B)(2)(a)

# OF 

UNGROUNDED 

CONDUCTORS

AMPACITY 

CORRECTION 

310.15(B)(3)(a)

36.3 Amps < 50 Amps ROOFTOP, IN CONDUIT 26 26 1.00 3 1.00

30.0 Amps < 35 Amps ROOFTOP, IN CONDUIT 26 26 1.00 3 1.00

96.3 Amps < 115 Amps ROOFTOP, IN CONDUIT 26 26 1.00 3 1.00

48.8 Amps < 65 Amps INDOORS (+0°C) 26 26 1.00 3 1.00

97.5 Amps < 100 Amps INDOORS (+0°C) 26 26 1.00 3 1.00

447.5 Amps < 460 Amps INDOORS (+0°C) 26 26 1.00 6 0.80

193.8 Amps < 200 Amps INDOORS (+0°C) 26 26 1.00 3 1.00

30.0 Amps < 35 Amps INDOORS (+0°C) 26 26 1.00 3 1.00

CONDUCTOR TEMPERATURE DERATINGAMPACITY CHECK #1

MAX 

CURRENT PER 

690.8(B)(1)

CONDUCTOR 

AMPACITY

  VOLTAGE DROP

90°C 

CONDUCTOR 

AMPACITY

x
TEMP 

DERATE
x

CONDUIT 

FILL 

DERATE

= <
VOLTAGE 

DROP

55 x 1.00 x 1.00 = 55 Amps 29.0 Amps < 55.0 Amps 10 ft 0.19%

40 x 1 x 1.00 = 40 Amps 24.0 Amps < 40.0 Amps 10 ft 0.25%

130 x 1 x 1.00 = 130 Amps 77.0 Amps < 130.0 Amps 175 ft 2.18%

75 x 1 x 1.00 = 75 Amps 39.0 Amps < 75.0 Amps 150 ft 2.39%

115 x 1 x 1.00 = 115 Amps 78.0 Amps < 115.0 Amps 15 ft 0.24%

520 x 1 x 0.80 = 416 Amps 358.0 Amps < 416.0 Amps 15 ft 0.14%

225 x 1 x 1.00 = 225 Amps 155.0 Amps < 225.0 Amps 15 ft 0.15%

40 x 1 x 1.00 = 40 Amps 24.0 Amps < 40.0 Amps 15 ft 0.37%

DERATED 

CORRECTED 

AMPACITY

CORRECTED AMPACITY CALCULATION

EST.

ONE-WAY 

DISTANCE

MAX 

CURRENT PER 

690.8(B)(2)

DERATED 

CONDUCTOR 

AMPACITY

AMPACITY CHECK #2

334.4 W x 208 x = 67.93

CEC Rating Calculation

x x = CEC System Size
Average Inverter 

CEC Efficiency

No. of 

Modules

Module PTC 

Rating (W)

97.7% kW AC

WIRE AND CONDUIT SCHEDULE

TAG

# OF 

PARALLEL 

SETS

# OF 

PARALLEL 

CONDUITS

CONDUIT 

SIZE

CONDUIT 

TYPE

EST.

DIST.

DC1 (1) 2/STRING AWG #10 PV-WIRE N/A N/A N/A 1 AWG #6 BARE CU (1) N/A N/A 5

DC2 (1) 2 AWG #8 PV-WIRE N/A N/A N/A 1 AWG #10 PV-WIRE (1) 3/4" GRC 75

AC1 (1) 3 AWG #8 THWN-2 1 AWG #8 THWN-2 1 AWG #8 THWN-2 (1) 3/4" GRC 10

AC2 (1) 3 AWG #10 THWN-2 1 AWG #8 THWN-2 1 AWG #8 THWN-2 (1) 3/4" GRC 10

AC3 (1) 3 AWG #2 THWN-2 1 AWG #6 THWN-2 1 AWG #6 THWN-2 (1) 1-1/4" GRC 175

AC4 (1) 3 AWG #6 THWN-2 N/A N/A N/A 1 AWG #6 THWN-2 (1) 1" EMT 150

AC5 (1) 3 AWG #3 THWN-2 1 AWG #8 THWN-2 1 AWG #8 THWN-2 (1) 1-1/4" EMT 15

AC6 (2) 3 AWG #4/0 THWN-2 1 AWG #2/0 THWN-2 1 AWG #2/0 THWN-2 (1) 3" EMT 15

AC7 (1) 3 AWG #3/0 THWN-2 1 AWG #6 THWN-2 1 AWG #6 THWN-2 (1) 2" EMT 15

AC8 (1) 3 AWG #10 THWN-2 1 AWG #8 THWN-2 1 AWG #8 THWN-2 (1) 3/4" EMT 15

PHASE CONDUCTOR

QTY, SIZE AND TYPE

PER CONDUIT

GROUND CONDUCTOR 

QTY, SIZE AND TYPE

PER CONDUIT

NEUTRAL CONDUCTOR 

QTY, SIZE AND TYPE

PER CONDUIT

= EQUIP. GROUNDING CONDUCTOR = CIRCUIT CONDUCTOR L1 L2 N G= = = =LINE 1 (BROWN) LINE 2 (ORANGE) NEUTRAL (WHITE) GROUND (GREEN) = =POSITIVE (RED) NEGATIVE (BLACK)=FUSE = CIRCUIT BREAKER = =NEW EQUIP. EXISTING EQUIP.(E)(N) L3 = LINE 3 (YELLOW)480V

= EQUIP. GROUNDING CONDUCTOR = CIRCUIT CONDUCTOR L1 L2 N G= = = =LINE 1 (BLACK) LINE 2 (RED) NEUTRAL (WHITE) GROUND (GREEN) = =POSITIVE (RED) NEGATIVE (BLACK)=FUSE = CIRCUIT BREAKER = =NEW EQUIP. EXISTING EQUIP.(E)(N) L3 = LINE 3 (BLUE)208V

NOTE: SOFTWARE DRIVERS TO PREVENT EXCESS PHOTOVOLTAIC

BACKFEED DURING ISLANDING BATTERY MODE TO BE PROVIDED

BY JLM ENERGY
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GRID TIED PHOTOVOLTAIC 
POWER SOURCE

MPPT 'A' SPECIFICATIONS:
OPERATING CURRENT: 23.8 A
OPERATING VOLTAGE: 665 V

MAX SYSTEM VOLTAGE: 813 V
MAX SYSTEM CURRENT: 32.4 A

MPPT 'B' SPECIFICATIONS:
OPERATING CURRENT: 23.8 A
OPERATING VOLTAGE: 665 V

MAX SYSTEM VOLTAGE: 813 V
MAX SYSTEM CURRENT: 32.4 A

MAX INVERTER OUTPUT:
24 kW, 29 A, 480 VAC

GRID TIED PHOTOVOLTAIC 
POWER SOURCE

MPPT 'A' SPECIFICATIONS:
OPERATING CURRENT: 17.8 A
OPERATING VOLTAGE: 604 V

MAX SYSTEM VOLTAGE: 739 V
MAX SYSTEM CURRENT: 24.3 A

MPPT 'B' SPECIFICATIONS:
OPERATING CURRENT: 17.8 A
OPERATING VOLTAGE: 604 V

MAX SYSTEM VOLTAGE: 739 V
MAX SYSTEM CURRENT: 24.3 A

MAX INVERTER OUTPUT:
20 kW, 24 A, 480 VAC

WARNING

ELECTRIC SHOCK HAZARD.

DO NOT TOUCH

TERMINALS. TERMINALS ON

BOTH THE LINE AND LOAD

SIDES MAY BE ENERGIZED

IN THE OPEN POSITION.

THIS ELECTRIC SERVICE IS

ALSO SERVED BY A

PHOTOVOLTAIC SYSTEM

WARNING

INVERTER OUTPUT

CONNECTION. DO NOT

RELOCATE THIS

OVERCURRENT DEVICE
PHOTOVOLTAIC POWER SOURCE SOLAR AC DISCONNECT

N

UTILITY METER AND

MAIN SERVICE PANEL

PV AC DISCONNECT

ROOFTOP PV ARRAY

YOU ARE HERE

PHOTOVOLTAIC SYSTEM

DISCONNECT

AC CURRENT: 447 A

VOLTAGE: 208 VAC
WARNING: PHOTOVOLTAIC

POWER SOURCE

SOLAR DC DISCONNECT

WARNING

IF A GROUND FAULT IS

INDICATED, THE NORMALLY

GROUNDED CONDUCTORS

MAY BE ENERGIZED AND

UNGROUNDED.

WARNING

ELECTRIC SHOCK HAZARD.

THE DC CONDUCTORS OF

THE PV SYSTEM ARE

UNGROUNDED AND MAY BE

ENERGIZED.

SIGNAGE REQUIREMENTS
1.) RED BACKGROUND

2.) WHITE LETTERING

3.) MIN. 3/8" LETTER HEIGHT

4.) ALL CAPITAL LETTERS

5.) ARIAL OR SIMILAR FONT

6.) WEATHER RESISTANT

MATERIAL, PER UL 969

REQ'D BY: NEC 690.17
1

APPLY TO:

DISCONNECTS

PV LOAD CENTERS

COMBINER BOXES

REQ'D BY: NEC 705.12(D)(4)
3

APPLY TO:

MAIN SERVICE PANEL

REQ'D BY: NEC 705.12(D)(7)
4

APPLY TO:

PV SYSTEM BREAKER

REQ'D BY: NEC 690.31(E)(3)
2

APPLY TO:

EXPOSED RACEWAYS, CABLE TRAYS

COVERS OR ENCLOSURES OF JUNCTION BOXES

CONDUIT BODY W/ AVAILABLE CONDUIT OPENING

5

REQ'D BY: NEC 690.56
13

APPLY TO:

UTILITY METER

REQ'D BY: NEC 690.54
9

APPLY TO:

PV SYSTEM DISCONNECT

REQ'D BY: NEC 690.53

8

APPLY TO:

INVERTER #2

REQ'D BY: NEC 690.13(B)

11

APPLY TO:

PV SYSTEM DC DISCONNECTS

REQ'D BY: NEC 690.5(C)
7

APPLY TO:

INVERTER

REQ'D BY: CRC R331.7
6

APPLY TO:

MAIN SERVICE DISCONNECT

REQ'D BY: NEC 690.14(C)(2)

APPLY TO:

PV SYSTEM AC DISCONNECTS

REQ'D BY: NEC 690.35(F)
10

APPLY TO:

JUNCTION BOXES, COMBINER BOXES

DC DISCONNECTS, INVERTERS

REQ'D BY: NEC 690.53

APPLY TO:

INVERTERS #2 & #3

12
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