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COVER SHEET

PV-1

PHOTOVOLTAIC ROOF MOUNT SYSTEM
60 MODULES-ROOF MOUNTED - 26.700 KW DC, 22.800 KW AC

2224 HOUSTON PL, DENTON, TX 76201

PV-1 COVER SHEET
PV-2 SITE PLAN
PV-3 ROOF PLAN AND MODULES
PV-4 ELECTRICAL PLAN
PV-5           STRUCTURAL DETAIL
PV-5.1 EQUIPMENTS ELEVATION
PV-6 THREE LINE DIAGRAM
PV-6.1 SINGLE LINE DIAGRAM
PV-7 WIRING CALCULATIONS
PV-8 LABELS
PV-9 PLACARD
PV-10 OPTIMIZER CHART
PV-11+ EQUIPMENT SPECIFICATIONS

PROJECT TO COMPLY WITH THE FOLLOWING:

2020 NATIONAL ELECTRICAL CODE (NEC)
2021 INTERNATIONAL RESIDENTIAL CODE (IRC)
2021 INTERNATIONAL BUILDING CODE (IBC)
2021 INTERNATIONAL FIRE CODE (IFC)
2021 INTERNATIONAL ENERGY CONSERVATION CODE (IECC)

1. ALL COMPONENTS ARE UL LISTED AND NEC CERTIFIED, WHERE WARRANTED.

2. THE SOLAR PV SYSTEM WILL BE INSTALLED IN ACCORDANCE WITH ARTICLE 690 OF THE NEC 2020.

3. THE UTILITY INTERCONNECTION APPLICATION MUST BE APPROVED AND PV SYSTEM INSPECTED PRIOR TO PARALLEL
OPERATION.

4. ALL CONDUCTORS OF A CIRCUIT, INCLUDING THE EGC, MUST BE INSTALLED IN THE SAME RACEWAY, OR CABLE, OR
OTHERWISE RUN WITH THE PV ARRAY CIRCUIT CONDUCTORS WHEN THEY LEAVE THE VICINITY OF THE PV ARRAY.

5. WHERE METALLIC CONDUIT CONTAINING DC CONDUCTORS IS USED INSIDE THE BUILDING, IT SHALL BE IDENTIFIED AS
"CAUTION: SOLAR CIRCUIT" EVERY 10FT.

6. HEIGHT OF THE  AC DISCONNECT SHALL NOT EXCEED 6'-7" PER NEC CODE 240.24.

7. A GROUNDING ELECTRODE SYSTEM IN ACCORDANCE WITH NEC 2020 690.47 AND 250.50 THROUGH 60 AND 250-166 SHALL BE
PROVIDED. PER NEC GROUNDING ELECTRODE SYSTEM OF EXISTING BUILDING MAY BE USED AND BONDED TO THE SERVICE
ENTRANCE. IF EXISTING SYSTEM IS INACCESSIBLE OR INADEQUATE A SUPPLEMENTAL GROUNDING ELECTRODE WILL BE USED
AT THE INVERTER LOCATION CONSISTING OF A UL LISTED 8 FT. GROUND ROD WITH ACORN CLAMP. GROUNDING ELECTRODE
CONDUCTORS SHALL BE NO LESS THAN #8 AWG AND NO LARGER THAN #6 AWG COPPER AND BONDED TO THE EXISTING
GROUNDING ELECTRODE TO PROVIDE FOR A COMPLETE SYSTEM.

8. PHOTOVOLTAIC MODULES ARE TO BE CONSIDERED NON-COMBUSTIBLE.

9. PHOTOVOLTAIC INSTALLATION WILL NOT OBSTRUCT ANY PLUMBING, MECHANICAL, OR BUILDING ROOF VENTS.

10. ALL WIRING MUST BE PROPERLY SUPPORTED BY DEVICES OR MECHANICAL MEANS DESIGNED AND LISTED FOR SUCH USE.
WIRING MUST BE PERMANENTLY AND COMPLETELY HELD OFF THE ROOF SURFACE.

11. ALL SIGNAGE TO BE PLACED IN ACCORDANCE  WITH THE LOCAL BUILDING CODE. IF EXPOSED TO SUNLIGHT, IT SHALL BE UV
RESISTANT. ALL PLAQUES AND SIGNAGE WILL BE INSTALLED AS REQUIRED BY THE NEC AND AHJ.

12. INVERTER(S)  USED IN UNGROUNDED SYSTEM SHALL BE UL 1741 LISTED.

13. THE INSTALLATION OF EQUIPMENT AND ALL ASSOCIATED WIRING AND INTERCONNECTION SHALL BE PERFORMED ONLY BY
QUALIFIED PERSONS [NEC 690.4(C)]

14. ALL OUTDOOR EQUIPMENT SHALL BE NEMA 3R RATED (OR BETTER), INCLUDING ALL ROOF MOUNTED TRANSITION BOXES AND
SWITCHES.

15. ALL EQUIPMENT SHALL BE PROPERLY GROUNDED AND BONDED IN ACCORDANCE WITH NEC ARTICLE 250.

16. SYSTEM GROUNDING SHALL BE IN ACCORDANCE WITH NEC 690.41.

17. PV SYSTEM CIRCUITS INSTALLED ON OR IN BUILDINGS SHALL INCLUDE A RAPID SHUTDOWN FUNCTION IN ACCORDANCE WITH
NEC 690.12

18. DISCONNECTING MEANS SHALL BE LOCATED IN A VISIBLE, READILY ACCESSIBLE LOCATION WITHIN THE PV SYSTEM
EQUIPMENT OR A MAXIMUM OF 10 FEET AWAY FROM THE SYSTEM [NEC 690.13(A)]

19. ALL WIRING METHODS SHALL BE IN ACCORDANCE WITH NEC 690.31

20. WORK CLEARANCES AROUND ELECTRICAL EQUIPMENT WILL BE MAINTAINED PER NEC 110.26(A)(1), 110.26(A)(2) AND 110.26(A)(3).

21. ROOFTOP MOUNTED PHOTOVOLTAIC PANELS AND MODULES SHALL BE TESTED, LISTED & IDENTIFIED IN ACCORDANCE WITH
UL1703

22. ELECTRICAL CONTRACTOR TO PROVIDE CONDUIT EXPANSION JOINTS AND ANCHOR CONDUIT RUNS AS REQUIRED PER NEC.

23. IN ACCORDANCE WITH 2021 IFC 1205.5, 2018 IFC 1204.4, AND 2015 IFC 605.11.2 A CLEAR, BRUSH-FREE AREA OF 10 FEET(3048
MM) SHALL BE REQUIRED FOR GROUND-MOUNTED PHOTOVOLTAIC ARRAYS.

24.  PANEL LAYOUT ORIENTATION IS SUBJECT TO CHANGE ON DESIGNED MOUNTING PLANES.

PROJECT
ADDRESS

2224 HOUSTON PL, DENTON, TX
76201

OWNER: THEODORE WOOD

DESIGNER: ESR

NEW SYSTEM:
26.700 KW DC ROOF MOUNT
SOLAR PV SYSTEM WITH
60  VSUN SOLAR VSUN445-144MH 445W
PV MODULES WITH
02  SOLAREDGE SE11400H-US (240V)
INVERTERS AND
60 SOLAREDGE S500 POWER OPTIMIZERS

AUTHORITIES HAVING JURISDICTION:
BUILDING: CITY OF DENTON
ZONING: CITY OF DENTON
UTILITY: DENTON MUNICIPAL ELECTRIC

CONTRACTOR: CMS RENEWABLE LLC
2100 N HWY 360 #1004,
GRAND PRAIRIE, TX 75050, USA
PHONE: +14694285563
EMAIL: edgar@cmsrenewable.com

LICENSE NO: #35493
ELECTRICAL LICENSE NO:  #213982

REPLACING DEFECTIVE EXISTING SYSTEM:
OLD SYSTEM:
14.400 KW DC ROOF MOUNT
36  HANWHA Q CELLS: Q.PEAK DUO BLK
ML-G10+ 400W PV MODULES WITH
01  SOLAREDGE SE11400H-US (240V)
INVERTER AND
36  SOLAREDGE POWER OPTIMIZERS

SCOPE:
METER ID:        # 10 791 086
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PV-5

STRUCTURAL
DETAIL

(N) (2) #14 x 3" x 5/16" HEX HEAD
SCREW WITH MIN. 2"
PENETRATION INTO SUPPORT

GROUNDING END/MID CLAMP

(N) IRONRIDGE XR10 RAIL

(E) ASPHALT SHINGLE ROOF

2"X4" TRUSS @ 24" O.C

(N) PV MODULE

(N) K2 SPLICE FOOT XL
ATTACHMENTS

ATTACHMENT DETAIL (enlarged view)
SCALE: NTSPV-5

2

1 STRUCTURAL ATTACMENT (SIDE VIEW)
SCALE: N.T.SPV-5

(N) PV MODULE

SEE (2/PV-5) FOR
ENLARGED VIEW

(E) ASPHALT SHINGLE ROOF6"
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SOLAREDGE TECHNOLOGIES LTD.
SE11400H-US (240V) OUTPUT: 240 VAC, 47.5A

99% CEC WEIGHTED EFFICIENCY
NEMA 3R, UL LISTED, INTERNAL GFDI
WITH INTEGRATED DC DISCONNECT
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=

DC AC

VISIBLE, LOCKABLE,
LABELED AC DISCONNECT

LOCATED WITHIN 10' OF
UTILITY METER

3
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SOLAREDGE POWER OPTIMIZERS S500 RATED
DC INPUT POWER - 500 WATTS

MAXIMUM INPUT VOLTAGE - 60 VDC
MPPT RANGE - 8 TO 60 VDC

MAXIMUM SHORT CIRCUIT CURRENT - 15 ADC
MAXIMUM OUTPUT CURRENT - 15 ADC

 STRING LIMITATIONS - 8 TO 25 OPTIMIZERS,
5700 WATTS STC PER STRING MAXIMUM

(30) VSUN SOLAR VSUN445-144MH 445W PV
MODULES

9 10

9 10

JUNCTION BOX #1
600V, NEMA 3R,

UL LISTED
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SOLAREDGE TECHNOLOGIES LTD.
SE11400H-US (240V) OUTPUT: 240 VAC, 47.5A

99% CEC WEIGHTED EFFICIENCY
NEMA 3R, UL LISTED, INTERNAL GFDI
WITH INTEGRATED DC DISCONNECT

M
BI-DIRECTIONAL
UTILITY METER
1ɸ, 3-W, 120/240V
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SOLAREDGE POWER OPTIMIZERS S500 RATED
DC INPUT POWER - 500 WATTS

MAXIMUM INPUT VOLTAGE - 60 VDC
MPPT RANGE - 8 TO 60 VDC

MAXIMUM SHORT CIRCUIT CURRENT - 15 ADC
MAXIMUM OUTPUT CURRENT - 15 ADC

 STRING LIMITATIONS - 8 TO 25 OPTIMIZERS,
5700 WATTS STC PER STRING MAXIMUM

(30) VSUN SOLAR VSUN445-144MH 445W PV
MODULES

9 10

9 10

JUNCTION BOX #2
600V, NEMA 3R,

UL LISTED

2

G

+
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+
-

+
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- + - +

- +- +

- + - +

LINE SIDE
INTERCONNECTION

AT TAP BOX PER ART.
705.11, 230.82(6)

GEC
EXISTING GROUNDING

ELECTRODE SYSTEM TO EARTH
REF. NEC 250.52, 250.53(A)

GN

(N) TAP BOX
POINT OF

INTERCONNECTION

SUPPLY SIDE CONNECTION VIA POLARIS CONNECTORS
REF 2020 NEC 705.11(D), 230. 46 AND IN ACCORDANCE

WITH 110.14, 300.5(E), 300.13, AND 300.15
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SCALE: NTS PV-6

DC SYSTEM SIZE:  60 x 445W = 26.700KW DC
AC SYSTEM SIZE:  02 x 11400W = 22.800KW AC

(60) VSUN SOLAR VSUN445-144MH 445W PV MODULES WITH
(02) SOLAREDGE SE11400H-US (240V) INVERTERS AND
(60) SOLAREDGE S500 POWER OPTIMIZERS ARE
LOCATED UNDER EACH MODULE

(06) STRINGS 10 MODULES ARE CONNECTED IN SERIES

1 ELECTRICAL LINE DIAGRAM
PV-6

THREE LINE
DIAGRAM

INTERCONNECTION NOTES:
1. INTERCONNECTION SIZING, LIMITATIONS AND COMPLIANCE
DETERMINED IN ACCORDANCE WITH [NEC 705.12], AND [NEC 690.59].
2. GROUND FAULT PROTECTION IN ACCORDANCE WITH [NEC 215.9],
[NEC 230.95].
3. ALL EQUIPMENT TO BE RATED FOR BACKFEEDING.
4. PV BREAKER TO BE POSITIONED AT THE OPPOSITE END OF THE
BUSBAR RELATIVE TO THE MAIN BREAKER.

DISCONNECT NOTES:
1. DISCONNECTING SWITCHES SHALL BE WIRED SUCH THAT WHEN
THE SWITCH IS OPENED THE CONDUCTORS REMAINING LIVE ARE
CONNECTED TO THE TERMINALS MARKED “LINE SIDE” (TYPICALLY
THE UPPER TERMINALS)
2. AC DISCONNECT MUST BE ACCESSIBLE TO QUALIFIED UTILITY
PERSONNEL, BE LOCKABLE, AND BE A VISIBLE-BREAK SWITCH
3. DISCONNECT MEANS AND THEIR LOCATION SHALL BE IN
ACCORDANCE WITH [NEC 225.31] AND [NEC 225.32].

GROUNDING & GENERAL NOTES:
1. GROUNDING ELECTRODES AND GROUNDING ELECTRODE CONDUCTORS.
ADDITIONAL GROUNDING ELECTRODES SHALL BE PERMITTED TO BE
INSTALLED IN ACCORDANCE WITH 250.52 AND 250.54.GROUNDING ELECTRODES
SHALL BE PERMITTED TO BE CONNECTED DIRECTLY TO THE PV MODULE
FRAME(S) OR SUPPORT STRUCTURE PER [NEC 690.47(B)]
2. PV INVERTER IS UNGROUNDED, TRANSFORMER-LESS TYPE.
3. DC GEC AND AC EGC TO REMAIN UNSPLICED, OR SPLICED TO EXISTING
ELECTRODE
4. ANY EXISTING WIRING INVOLVED WITH PV SYSTEM CONNECTION THAT IS
FOUND TO BE INADEQUATE PER CODE SHALL BE CORRECTED PRIOR TO FINAL
INSPECTION.
5. JUNCTION BOXES QUANTITIES, AND PLACEMENT SUBJECT TO CHANGE IN THE
FIELD - JUNCTION BOXES DEPICTED ON ELECTRICAL DIAGRAM REPRESENT WIRE
TYPE TRANSITIONS.
6. AC DISCONNECT NOTED IN EQUIPMENT SCHEDULE OPTIONAL IF OTHER
AC DISCONNECTING MEANS IS LOCATED WITHIN 10' OF SERVICE DISCONNECT.
7. RACEWAYS AND CABLES EXPOSED TO SUNLIGHT ON ROOFTOPS SHOULD BE
INSTALLED MORE THAN 7/8" ABOVE THE ROOF USING CONDUIT SUPPORTS.
8. ALL NEW SERVICE INSTALLATIONS AND REPLACEMENTS REQUIRE A
SURGE-PROTECTIVE DEVICE (SPD) IN ACCORDANCE WITH [NEC 230.67]. THE
SPD SHALL BE TYPE 1 OR TYPE 2 AND IS REQUIRED TO BE AN INTEGRAL PART OF
THE SERVICE EQUIPMENT OR LOCATED IMMEDIATELY ADJACENT THERETO.

RACKING NOTE:
1. BOND EVERY OTHER RAIL WITH #6 BARE COPPER

QTY CONDUCTOR INFORMATION CONDUIT TYPE CONDUIT
SIZE

(12) CU#10AWG -
N/A N/A(1)

(2)
(1) THWN-2 OR THHN N
(1) THWN-2 OR THHN GND

1

3

THWN-2 OR THHN L1 &L2CU #6AWG -
CU #6AWG -
CU #10AWG-

CU #6AWG - BARE COPPER IN FREE AIR

(3)
(1) THWN-2 OR THHN GND

THWN-2 OR THHN L1, L2 & N
4

3/4"

1-1/4"

PV WIRE (POSITIVE & NEGATIVE)

(12) CU#10AWG -
3/4"(1)2

CU #10AWG - THWN-2  GND
THWN-2 (+, -) (EXTERIOR)

(2)
(1) THWN-2 OR THHN N

THWN-2 OR THHN L1, L2
5 1-1/4"

EMT/LFMC

EMT,LFMC OR PVC

EMT,LFMC OR PVC

EMT,LFMC OR PVC

CU #1AWG -
CU #6AWG -
CU #1AWG -
CU #1AWG -

METER ID:        # 10 791 086

INSTALLER / ELECTRICIAN NOTE:
EC IS TO MEASURE VOLTAGE BEFORE STARTING WORK.
IF RESULT IS ANY OTHER VOLTAGE MEASURED THAN 120/240V IS
OBSERVED, DO NOT PROCEED. CONTACT ENGINEER.

REPLACING DEFECTIVE EXISTING SYSTEM:
OLD SYSTEM: 14.400 KW DC ROOF MOUNT
(36) HANWHA QCELLS: Q.PEAK DUO BLK ML-G10+
400W PV MODULES
(01) SOLAREDGE SE114000H-US (240V) INVERTER
(36) SOLAREDGE POWER OPTIMIZERS

(2)
(1) THWN-2 OR THHN N

THWN-2 OR THHN L1, L2
6 2"EMT,LFMC OR PVCCU #2/0AWG -

CU #2/0AWG -
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SOLAREDGE POWER OPTIMIZERS S500 RATED
DC INPUT POWER - 500 WATTS

MAXIMUM INPUT VOLTAGE - 60 VDC
MPPT RANGE - 8 TO 60 VDC

MAXIMUM SHORT CIRCUIT CURRENT - 15 ADC
MAXIMUM OUTPUT CURRENT - 15 ADC

 STRING LIMITATIONS - 8 TO 25 OPTIMIZERS,
5700 WATTS STC PER STRING MAXIMUM

(30) VSUN SOLAR VSUN445-144MH 445W PV
MODULES

9 10

9 10
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SOLAREDGE TECHNOLOGIES LTD.
SE11400H-US (240V) OUTPUT: 240 VAC, 47.5A

99% CEC WEIGHTED EFFICIENCY
NEMA 3R, UL LISTED, INTERNAL GFDI
WITH INTEGRATED DC DISCONNECT
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SOLAREDGE POWER OPTIMIZERS S500 RATED
DC INPUT POWER - 500 WATTS

MAXIMUM INPUT VOLTAGE - 60 VDC
MPPT RANGE - 8 TO 60 VDC

MAXIMUM SHORT CIRCUIT CURRENT - 15 ADC
MAXIMUM OUTPUT CURRENT - 15 ADC

 STRING LIMITATIONS - 8 TO 25 OPTIMIZERS,
5700 WATTS STC PER STRING MAXIMUM

(30) VSUN SOLAR VSUN445-144MH 445W PV
MODULES

9 10

9 10

JUNCTION BOX #2
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UL LISTED
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INTERCONNECTION

AT TAP BOX PER ART.
705.11, 230.82(6)

(N) TAP BOX
POINT OF

INTERCONNECTION

SUPPLY SIDE CONNECTION VIA POLARIS CONNECTORS
REF 2020 NEC 705.11(D), 230. 46 AND IN ACCORDANCE

WITH 110.14, 300.5(E), 300.13, AND 300.15
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SCALE: NTS PV-6.1

DC SYSTEM SIZE:  60 x 445W = 26.700KW DC
AC SYSTEM SIZE:  02 x 11400W = 22.800KW AC

(60) VSUN SOLAR VSUN445-144MH 445W PV MODULES WITH
(02) SOLAREDGE SE11400H-US (240V) INVERTERS AND
(60) SOLAREDGE S500 POWER OPTIMIZERS ARE
LOCATED UNDER EACH MODULE

(06) STRINGS 10 MODULES ARE CONNECTED IN SERIES

1 ELECTRICAL LINE DIAGRAM
PV-6.1

SINGLE LINE
DIAGRAM

INTERCONNECTION NOTES:
1. INTERCONNECTION SIZING, LIMITATIONS AND COMPLIANCE
DETERMINED IN ACCORDANCE WITH [NEC 705.12], AND [NEC 690.59].
2. GROUND FAULT PROTECTION IN ACCORDANCE WITH [NEC 215.9],
[NEC 230.95].
3. ALL EQUIPMENT TO BE RATED FOR BACKFEEDING.
4. PV BREAKER TO BE POSITIONED AT THE OPPOSITE END OF THE
BUSBAR RELATIVE TO THE MAIN BREAKER.

DISCONNECT NOTES:
1. DISCONNECTING SWITCHES SHALL BE WIRED SUCH THAT WHEN
THE SWITCH IS OPENED THE CONDUCTORS REMAINING LIVE ARE
CONNECTED TO THE TERMINALS MARKED “LINE SIDE” (TYPICALLY
THE UPPER TERMINALS)
2. AC DISCONNECT MUST BE ACCESSIBLE TO QUALIFIED UTILITY
PERSONNEL, BE LOCKABLE, AND BE A VISIBLE-BREAK SWITCH
3. DISCONNECT MEANS AND THEIR LOCATION SHALL BE IN
ACCORDANCE WITH [NEC 225.31] AND [NEC 225.32].

GROUNDING & GENERAL NOTES:
1. GROUNDING ELECTRODES AND GROUNDING ELECTRODE CONDUCTORS.
ADDITIONAL GROUNDING ELECTRODES SHALL BE PERMITTED TO BE
INSTALLED IN ACCORDANCE WITH 250.52 AND 250.54.GROUNDING ELECTRODES
SHALL BE PERMITTED TO BE CONNECTED DIRECTLY TO THE PV MODULE
FRAME(S) OR SUPPORT STRUCTURE PER [NEC 690.47(B)]
2. PV INVERTER IS UNGROUNDED, TRANSFORMER-LESS TYPE.
3. DC GEC AND AC EGC TO REMAIN UNSPLICED, OR SPLICED TO EXISTING
ELECTRODE
4. ANY EXISTING WIRING INVOLVED WITH PV SYSTEM CONNECTION THAT IS
FOUND TO BE INADEQUATE PER CODE SHALL BE CORRECTED PRIOR TO FINAL
INSPECTION.
5. JUNCTION BOXES QUANTITIES, AND PLACEMENT SUBJECT TO CHANGE IN THE
FIELD - JUNCTION BOXES DEPICTED ON ELECTRICAL DIAGRAM REPRESENT WIRE
TYPE TRANSITIONS.
6. AC DISCONNECT NOTED IN EQUIPMENT SCHEDULE OPTIONAL IF OTHER
AC DISCONNECTING MEANS IS LOCATED WITHIN 10' OF SERVICE DISCONNECT.
7. RACEWAYS AND CABLES EXPOSED TO SUNLIGHT ON ROOFTOPS SHOULD BE
INSTALLED MORE THAN 7/8" ABOVE THE ROOF USING CONDUIT SUPPORTS.
8. ALL NEW SERVICE INSTALLATIONS AND REPLACEMENTS REQUIRE A
SURGE-PROTECTIVE DEVICE (SPD) IN ACCORDANCE WITH [NEC 230.67]. THE
SPD SHALL BE TYPE 1 OR TYPE 2 AND IS REQUIRED TO BE AN INTEGRAL PART OF
THE SERVICE EQUIPMENT OR LOCATED IMMEDIATELY ADJACENT THERETO.

RACKING NOTE:
1. BOND EVERY OTHER RAIL WITH #6 BARE COPPER

METER ID:        # 10 791 086

INSTALLER / ELECTRICIAN NOTE:
EC IS TO MEASURE VOLTAGE BEFORE STARTING WORK.
IF RESULT IS ANY OTHER VOLTAGE MEASURED THAN 120/240V IS
OBSERVED, DO NOT PROCEED. CONTACT ENGINEER.

REPLACING DEFECTIVE EXISTING SYSTEM:
OLD SYSTEM: 14.400 KW DC ROOF MOUNT
(36) HANWHA QCELLS: Q.PEAK DUO BLK ML-G10+
400W PV MODULES
(01) SOLAREDGE SE114000H-US (240V) INVERTER
(36) SOLAREDGE POWER OPTIMIZERS

QTY CONDUCTOR INFORMATION CONDUIT TYPE CONDUIT
SIZE

(12) CU#10AWG -
N/A N/A(1)

(2)
(1) THWN-2 OR THHN N
(1) THWN-2 OR THHN GND

1

3

THWN-2 OR THHN L1 &L2CU #6AWG -
CU #6AWG -
CU #10AWG-

CU #6AWG - BARE COPPER IN FREE AIR

(3)
(1) THWN-2 OR THHN GND

THWN-2 OR THHN L1, L2 & N
4

3/4"

1-1/4"

PV WIRE (POSITIVE & NEGATIVE)

(12) CU#10AWG -
3/4"(1)2

CU #10AWG - THWN-2  GND
THWN-2 (+, -) (EXTERIOR)

(2)
(1) THWN-2 OR THHN N

THWN-2 OR THHN L1, L2
5 1-1/4"

EMT/LFMC

EMT,LFMC OR PVC

EMT,LFMC OR PVC

EMT,LFMC OR PVC

CU #1AWG -
CU #6AWG -
CU #1AWG -
CU #1AWG -

(2)
(1) THWN-2 OR THHN N

THWN-2 OR THHN L1, L2
6 2"EMT,LFMC OR PVCCU #2/0AWG -

CU #2/0AWG -
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PV-7

PERCENT OF
VALUES

NUMBER OF CURRENT
CARRYING CONDUCTORS IN EMT

.80 4-6

.70 7-9

.50 10-20

SOLAR MODULE SPECIFICATIONS

   MANUFACTURER / MODEL # VSUN SOLAR VSUN445-144MH 445W MODULE

   VMP 41.20V
   IMP 10.81A
   VOC 49.80V
   ISC 11.42A
   TEMP. COEFF. VOC -0.286%/°C
   MODULE DIMENSION 82.99"L x 41.26"W x 1.38"D (In Inch)

AMBIENT TEMPERATURE SPECS
RECORD LOW TEMP -10°C
AMBIENT TEMP (HIGH TEMP 2%) 40°C

MODULE TEMPERATURE COEFFICIENT OF Voc -0.286%/°C

WIRING
CALCULATIONS

ELECTRICAL NOTES

1. ALL EQUIPMENT TO BE LISTED BY UL OR OTHER NRTL, AND LABELED FOR ITS APPLICATION.
2. ALL CONDUCTORS SHALL BE COPPER, RATED FOR 600 V AND 90 DEGREE C WET ENVIRONMENT.
3. WIRING, CONDUIT, AND RACEWAYS MOUNTED ON ROOFTOPS SHALL BE ROUTED DIRECTLY TO, AND LOCATED AS CLOSE

AS POSSIBLE TO THE NEAREST RIDGE, HIP, OR VALLEY.
4. WORKING CLEARANCES AROUND ALL NEW AND EXISTING ELECTRICAL EQUIPMENT SHALL COMPLY WITH NEC 110.26.
5. DRAWINGS INDICATE THE GENERAL ARRANGEMENT OF SYSTEMS. CONTRACTOR SHALL FURNISH ALL NECESSARY

OUTLETS, SUPPORTS, FITTINGS AND ACCESSORIES TO FULFILL APPLICABLE CODES AND STANDARDS.
6. WHERE SIZES OF JUNCTION BOXES, RACEWAYS, AND CONDUITS ARE NOT SPECIFIED, THE CONTRACTOR SHALL SIZE THEM

ACCORDINGLY.
7. ALL WIRE TERMINATIONS SHALL BE APPROPRIATELY LABELED AND READILY VISIBLE.
8. MODULE GROUNDING CLIPS TO BE INSTALLED BETWEEN MODULE FRAME AND MODULE SUPPORT RAIL, PER THE

GROUNDING CLIP MANUFACTURER'S INSTRUCTION.
9. MODULE SUPPORT RAIL TO BE BONDED TO CONTINUOUS COPPER G.E.C. VIA WEEB LUG OR ILSCO GBL-4DBT LAY-IN LUG.
10. TEMPERATURE RATINGS OF ALL CONDUCTORS, TERMINATIONS, BREAKERS, OR OTHER DEVICES ASSOCIATED WITH THE

SOLAR PV SYSTEM SHALL BE RATED FOR AT LEAST 75 DEGREE C.
11. CONDUIT INSTALLED AT MINIMUM DISTANCE OF 7/8 INCHES ABOVE ROOF .....NEC 310.15(B)(3)(C)

INVERTER SPECIFICATIONS

MANUFACTURER / MODEL #
SOLAREDGE SE11400H-US
(240V) INVERTER

NOMINAL AC POWER 11.400KW
NOMINAL OUTPUT VOLTAGE 240 VAC
NOMINAL OUTPUT CURRENT 47.5A
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LABELS

PV-8

P H O T O V O L T A I C

LABEL-1:

CAUTION:
AUTHORIZED SOLAR
PERSONNEL ONLY!

LABEL LOCATION:
AC DISCONNECT

WARNING!

TERMINALS ON THE LINE AND LOAD SIDES MAY
BE ENERGIZED IN THE OPEN POSITION

ELECTRICAL SHOCK HAZARD

LABEL LOCATION:
AC DISCONNECT
COMBINER
MAIN SERVICE PANEL
SUBPANEL
MAIN SERVICE DISCONNECT
CODE REF: NEC 690.13(B)

LABEL- 2:

! WARNING                                DUAL POWER SOURCE
SECOND SOURCE IS PHOTOVOLTAIC SYSTEM

LABEL LOCATION:
UTILITY METER
MAIN SERVICE PANEL
SUBPANEL
CODE REF: NEC 705.12(C) & NEC 690.59

LABEL- 3:

TURN OFF PHOTOVOLTAIC AC
DISCONNECT PRIOR TO
WORKING INSIDE PANEL

WARNING!

LABEL LOCATION:
MAIN SERVICE PANEL
SUBPANEL
MAIN SERVICE DISCONNECT
COMBINER
CODE REF: NEC 110.27(C) & OSHA 1910.145 (f) (7)

LABEL- 4:

LABEL LOCATION:
MAIN SERVICE PANEL (ONLY IF SOLAR IS BACK-FED)
SUBPANEL (ONLY IF SOLAR IS BACK-FED)
CODE REF: NEC 705.12(B)(3)(2)

LABEL- 5:

WARNING!

POWER SOURCE OUTPUT
CONNECTION. DO NOT
RELOCATE THIS
OVERCURRENT DEVICE

SOLAR PV SYSTEM EQUIPPED
WITH RAPID SHUTDOWN

TURN RAPID SHUTDOWN
SWITCH TO THE

"OFF" POSITION TO
SHUT DOWN PV SYSTEM

AND REDUCE
SHOCK HAZARD
IN THE ARRAY

SOLAR ELECTRIC
PV PANELS

RAPID SHUTDOWN SWITCH
FOR SOLAR PV SYSTEM

LABEL LOCATION:
AC DISCONNECT
CODE REF: NEC 690.56(C)(2)

LABEL- 7:

P H O T O V O L T A I C

A C  D I S C O N N E C T

LABEL LOCATION:
AC DISCONNECT
CODE REF: NEC 690.13(B)

LABEL- 8:

LABEL- 9:

LABEL LOCATION:
MAIN SERVICE PANEL
SUBPANEL
AC DISCONNECT
CODE REF: NEC 690.54

RATED AC OUTPUT CURRENT

PV/ESS
AC DISCONNECT

NOMINAL OPERATING AC VOLATGE 240 V

MAIN PHOTOVOLTAIC
SYSTEM DISCONNECT

LABEL LOCATION:
MAIN SERVICE DISCONNECT (ONLY IF MAIN SERVICE DISCONNECT IS PRESENT)
CODE REF: NEC 690.13(B)

LABEL- 10:

95.00 A

LABEL LOCATION:
AC DISCONNECT
CODE REF:NEC 690.56(C)

LABEL- 11:

LABEL LOCATION:
MAIN SERVICE PANEL (ONLY IF SOLAR IS BACK-FED)
SUBPANEL (ONLY IF SOLAR IS BACK-FED)
CODE REF: NEC 705.12(B)(3)(2)

LABEL- 6:

WARNING!

THIS EQUIPMENT FED BY
MULTIPLE SOURCES. TOTAL
RATING OF ALL OVERCURRENT
DEVICES EXCLUDING MAIN
SUPPLY OVERCURRENT DEVICE
SHALL NOT EXCEED AMPACITY
OF BUSBAR.

480 V

30.50 A

MAXIMUM VOLTAGE

MAXIMUM CIRCUIT CURRENT

MAXIMUM RATED OUTPUT
CURRENT OF THE CHARGE
CONTROLLER OR DC-TO-DC
CONVERTER (IF INSTALLED)

LABEL LOCATION:
INVERTER
CODE REF: NEC 690.53

LABEL- 13:

LABEL- 12:
LABEL LOCATION:
INVERTER
CODE REF: NEC 690.54

NOMINAL OPERATING AC VOLTAGE

INVERTER #1
AC DISCONNECT

RATED AC OUTPUT CURRENT

240 V

47.50 A

480 V

30.50 A

MAXIMUM VOLTAGE

MAXIMUM CIRCUIT CURRENT

MAXIMUM RATED OUTPUT
CURRENT OF THE CHARGE
CONTROLLER OR DC-TO-DC
CONVERTER (IF INSTALLED)

LABEL LOCATION:
INVERTER
CODE REF: NEC 690.53

LABEL- 15:

LABEL- 14:
LABEL LOCATION:
INVERTER
CODE REF: NEC 690.54

240 V

47.50 A

NOMINAL OPERATING AC VOLTAGE

INVERTER #2
AC DISCONNECT

RATED AC OUTPUT CURRENT
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