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PV-1
COVER SHEET

VICINITY MAP

METER NUMBER: 322 500 639

NEW PHOTOVOLTAIC SYSTEM 5.265kW DC / 3.800kW AC
102 COLESHILL ROAD, ANGIER, NC 27501

AHJ

NC-COUNTYOFHARNETT

UTILITY

DUKEENERGYPROGRESS(DEP)(NC)

CODESANDSTANDARDS

ELECTRIC CODE: NEC 2017 WITH NC AMENDMENTS 
FIRE CODE: NCFC  2018
BUILDING CODE: NCBC 2018
RESIDENTIAL  CODE: NCRC 2018
WIND SPEED: 117 MPH
SNOW LOAD: 20 PSF

SCOPE OF WORK
(N) 5.265kW DC / 3.800kW AC ROOF MOUNT PV SYSTEM
(13) HANWHA QCELLS Q.PEAK DUO BLK ML-G10+ 405 (405W)
MODULES
(1) SOLAREDGE TECHNOLOGIES SE3800H-US (240V) INVERTER
(13) SOLAREDGE S440 POWER OPTIMIZERS

SHEET CATALOG

PV-1 COVER SHEET

PV-2 SITE PLAN

PV-3 MOUNTING DETAILS
PV-3.1 STRUCTURAL DETAILS

PV-4 SINGLE LINE DIAGRAM

PV-4.1 ELECTRICAL CALCULATIONS

PV-5 PLACARDS
SS SPEC SHEETS

10.PV ARRAY COMBINER / JUNCTION BOX PROVIDES
TRANSITION FROM ARRAY WIRING TO CONDUIT
WIRING.
11.RACKING SYSTEM SHALL BE LISTED TO UL 2703.
12.FIRE RATING OF EXISTING ROOF ASSEMBLY SHALL
BE MAINTAINED WITH ADDITIONAL OF PHOTOVOLTAIC
SYSTEM.

GENERAL NOTES

1.MODULES ARE LISTED UNDER UL 1703 / UL 61730 AND
CONFORM TO THE STANDARDS.
2.INVERTERS ARE LISTED UNDER UL 1741 AND CONFORM
TO THE STANDARDS.
3.DRAWINGS ARE DIAGRAMMATIC, INDICATING GENERAL
ARRANGEMENT OF THE PV SYSTEM. ACTUAL SITE
CONDITIONS MAY VARY.
4.WORKING CLEARANCES AROUND THE NEW PV
ELECTRICAL EQUIPMENT SHALL BE MAINTAINED IN
ACCORDANCE WITH NEC 110.26.
5.ALL GROUND WIRING CONNECTED TO THE MAIN
SERVICE GROUNDING IN MAIN SERVICE PANEL / SERVICE
EQUIPMENT.
6.ALL CONDUCTORS SHALL BE 600V, 90°C STANDARD
COPPER UNLESS OTHERWISE NOTED.
7.WHEN REQUIRED, A LADDER SHALL BE IN PLACE FOR
INSPECTION IN COMPLIANCE WITH OSHA REGULATIONS.
8.THE SYSTEM WILL NOT BE INTERCONNECTED BY THE
CONTRACTOR UNTIL APPROVAL FROM UTILITY IS
RECEIVED.
9.ROOF ACCESS POINT SHALL BE LOCATED IN AREAS
THAT DO NOT REQUIRE THE PLACEMENT OF GROUND
LADDERS OVER OPENINGS SUCH AS WINDOWS OR
DOORS, AND LOCATED AT STRONG POINTS OF BUILDING
CONSTRUCTION WHERE THE ACCESS POINT DOES NOT
CONFLICT WITH OVERHEAD OBSTRUCTIONS SUCH AS
TREES, WIRES OR SIGNS.

5.265kW DC / 3.800kW AC ROOF
MOUNT PV SYSTEM

STRUCTURAL NOTES :1. THESE PLANS ARE STAMPED FOR 
STRUCTURAL CODE   COMPLIANCE OF THE ROOF FRAMING 
SUPPORTING THE PROPOSED PV INSTALLATION ONLY.2. 
THESE PLANS ARE NOT STAMPED FOR WATER LEAKAGE.3. PV 
MODULES, RACKING, AND ATTACHMENT COMPONENTS MUST 
FOLLOW MANUFACTURER GUIDELINES AND 
REQUIREMENTS.4. PLEASE SEE THE ACCOMPANYING 
STRUCTURAL CALCULATIONS REPORT FOR ADDITIONAL 
INFORMATION.5. PRIOR TO COMMENCEMENT OF WORK, THE 
SOLAR INSTALLER SHALL VERIFY THE ROOF FRAMING INFO 
BEFORE INSTALLATION AND NOTIFY THE E.O.R. IF THERE IS 
ANY INCONSISTENCY BETWEEN SITE VERIFICATION AND 
FOLLOWING: 2x4 RAFTERS @ 24" OC SPACING WITH MAX 
UNSUPPORTED SPAN EQUAL OR LESS THAN 10 FT. 

Stamped 11/07/2023

Exp: 12/31/2024

Brad Sutton
Stamp
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SCALE:1"=10'-0"

PV-2
SITE PLAN

(N) CONDUIT RUN

(N) JUNCTION BOX NEMA 4X RATED

SCOPE OF WORK
(N) 5.265kW DC / 3.800kW AC ROOF MOUNT PV SYSTEM
(13) HANWHA QCELLS Q.PEAK DUO BLK ML-G10+ 405 (405W)
MODULES
(1) SOLAREDGE TECHNOLOGIES SE3800H-US (240V) INVERTER
(13) SOLAREDGE S440 POWER OPTIMIZERS

TOTAL ARRAY AREA     = 274.57 SQ.FT
TOTAL ROOF AREA     = 2061 SQ.FT
% ARRAY AREA IN ROOF  = 13.32%

5.265kW DC / 3.800kW AC ROOF
MOUNT PV SYSTEM

59'-5"

86'-6"

59'-5"

86'-6"

10'

10'

10'

24'

(N) SOLAREDGE TECHNOLOGIES SE3800H-US (240V)
INVERTER (EXTERIOR)

(N) AC DISCONNECT (EXTERIOR)
(E) UTILITY METER (EXTERIOR)

(E) MAIN SERVICE PANEL (INTERIOR)

(N) (13) HANWHA QCELLS Q.PEAK DUO BLK
ML-G10+ 405 (405W) MODULES WITH SOLAREDGE

S440 POWER OPTIMIZER UNDER EACH MODULE

(N) PHOTOVOLTAIC ARRAY ON MP-01

DRIVEWAY

W
ALKW

AY

C
O

LESH
ILL R

O
AD

LEGEND

JB

SETBACK

PROPERTY LINE

JUNCTION BOX

VENT
(ROOF OBSTRUCTION)

UM UTILITY METER

AC AC DISCONNECT

MSP MAIN SERVICE PANEL

INV INVERTER

NOTE: NO GATE AND FENCE.
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PV-3
MOUNTING DETAILS

WIND SPEED: 117 MPH AND SNOW LOAD: 20 PSF

S.NO AZIMUTH PITCH NO. OF
MODULES

ARRAY AREA
(SQ.FT) ROOF TYPE ATTACHMENT ATTACHMENT

QUANTITY
ROOF

EXPOSURE FRAME TYPE FRAME
SIZE

FRAME
SPACING

MAX
ATTACHMENT

SPACING

MAX
OVER
HANG

MP-01 175° 27° 13 274.57 COMPOSITION
SHINGLE

IRONRIDGE
QUICKMOUNT

L-MOUNT
24 ATTIC RAFTERS 2" X 4" 24" O.C. 4'-0" 1'-6"

NOTES:
1. PENETRATIONS ARE STAGGERED.
2. TOTAL ATTACHMENTS: 24.

5.265kW DC / 3.800kW AC ROOF
MOUNT PV SYSTEM

3'

3'

3'

3'

3'

3'3'

3'

3'-1"

5'-6"

11'-6"

44'-8" 3'-2"3'-1"

4'

(N) ALUMINUM RAILS

(N) ARRAY MP-01

(E) 2" X 4" RAFTERS @ 24" O.C.
SPACING

LEGEND

SETBACK

RAIL

ATTACHMENT

VENT
(ROOF OBSTRUCTION)

ROOF FRAME

MODULE
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PV-3.1
STRUCTURAL DETAILS

DEAD LOAD CALCULATIONS

BOM QUANTITY LBS/UNIT
TOTAL

WEIGHT (LBS)

MODULES 13 48.5 630.5

MID-CLAMP 24 0.05 1.2

END-CLAMP 4 0.05 0.2

RAIL LENGTH 91 0.43 39.13

SPLICE BAR 6 0.36 2.16

IRONRIDGE
QUICKMOUNT

L-MOUNT
24 0.7565 18.15

OPTIMIZER 13 1.58 20.54

TOTAL WEIGHT OF THE SYSTEM (LBS) 711.88

TOTAL ARRAY AREA ON THE ROOF (SQ. FT.) 274.57

WEIGHT PER SQ. FT.(LBS) 2.59

WEIGHT PER PENETRATION (LBS) 29.66

(E) ROOF DECKING

(N) FLASHING

(N) STAINLESS STEEL 5/16" LAG SCREW MIN.
2.5" EMBEDMENT PILOT HOLE REQUIRED

(N) IRONRIDGE QUICKMOUNT L-MOUNT
SCALE: NTS

(N) IRONRIDGE XR10 RAIL

(N) SOLAR MODULE

(E) 2" X 4" RAFTERS @ 24" O.C. SPACING

(N) IRONRIDGE QUICKMOUNT L-MOUNT

(E) COMPOSITION SHINGLE ROOF
MEMBRANE

6" MAX

(E) 2" X 4" RAFTERS @ 24" O.C. SPACING

5.265kW DC / 3.800kW AC ROOF
MOUNT PV SYSTEM

Exp: 12/31/2024

Stamped 11/07/2023
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(N) 20A 2P
PV BREAKER

M

(E) GROUNDING
ELECTRODE

METER: DUKE ENERGY
PROGRESS (DEP) (NC)
322 500 639

(E) 120/240V 1PH 60HZ

UTILITY
GRID

(EXTERIOR)

PV BREAKER AT THE
OPPOSITE END OF
BUSBAR

33

(N) (1) 60A AC
DISCONNECT

EATON DG222URB AC
DISCONNECT NON FUSED
60A, 120/240V, 2P, VISIBLE,
LOCKABLE, LOAD BREAK
RATED, ACCESSIBLE 24/7,
NEMA 3R

(EXTERIOR)

(ROOF EQUIPMENT) (GROUND LEVEL EQUIPMENT)

PV MODULES

G

(N) (13) HANWHA QCELLS Q.PEAK DUO BLK ML-G10+ 405 (405W) MODULES

(N) (13) SOLAREDGE S440 POWER
OPTIMIZER PER MODULE

13 MODULES WIRED IN
(1) SERIES OF 13 MODULES (N) (1)

JUNCTION BOX

NEMA 4X RATED
JUNCTION BOX

1 2

(INTERIOR)

LOAD RATED DC DISCONNECT & AFCI
(RAPID SHUTDOWN COMPLIANCE)

(N) (1) SOLAREDGE TECHNOLOGIES
SE3800H-US (240V), 3800W INVERTER-1

INVERTER-1

DC

ACDC DISCO

(EXTERIOR)
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PV-4
SINGLE LINE DIAGRAM

MODULE SPECIFICATIONS

MODEL
HANWHA QCELLS Q.PEAK DUO

BLK ML-G10+ 405 (405W)

MODULE POWER @ STC 405W

OPEN CIRCUIT VOLTAGE:Voc 45.34V

MAX POWER VOLTAGE:Vmp 37.39V

SHORT CIRCUIT CURRENT:Isc 11.17A

MAX POWER CURRENT:Imp 10.83A

TEMPERATURE COEFFICIENT:Voc -0.27%/K

MODULE DIMENSIONS: L x W x H 74" x 41.1" x 1.26"

NUMBER OF MODULES 13

INVERTER-1 SPECIFICATIONS

MODEL
SOLAREDGE TECHNOLOGIES SE3800H-US

(240V)

POWER RATING 3800W

MAX OUTPUT CURRENT 16A

CEC WEIGHTED EFFICIENCY 99%

MAX INPUT CURRENT 10.5A

MAX DC VOLTAGE 480V

NUMBER OF INVERTERS 1

OPTIMIZER CHARACTERISTICS

MODEL SOLAREDGE S440
POWER OPTIMIZER

MIN INPUT VOLTAGE 8VDC

MAX INPUT VOLTAGE 60VDC

MAX INPUT CURRENT 14.5ADC

MAX OUTPUT
CURRENT 15ADC

NUMBER OF
OPTIMIZERS 13

TAG ID CONDUIT SIZE CONDUCTOR NEUTRAL GROUND

1 NONE (2) 10 AWG PV WIRE NONE (1) 6 AWG BARE COPPER, EGC

2 3/4" EMT (2) 10 AWG THHN/THWN-2, Cu NONE (1) 10 AWG THHN/THWN-2, EGC

3 3/4" EMT (2) 10 AWG THHN/THWN-2, Cu (1) 10 AWG THHN/THWN-2, Cu (1) 10 AWG THHN/THWN-2, EGC

CONDUCTOR SCHEDULE

5.265kW DC / 3.800kW AC ROOF
MOUNT PV SYSTEM



CUSTOMER INFORMATION

NAME: JOSEPH FISH

PROJECT ID     AUR-88518

DATE                 11/6/2023

CREATED BY   VK

SIGNATURE

CONTRACTOR INFORMATION

COORDINATES: 35.469972, -78.789231

ADDRESS: 102 COLESHILL ROAD,
ANGIER, NC 27501

PALMETTO SOLAR

ADDRESS: 997 MORRISON DRIVE,
SUITE 200, CHARLESTON, SC 29403

PHONE NUMBER: (855) 339-1831

APN: 040662010455

PV-4.1
ELECTRICAL CALCULATIONS

DC SYSTEM SIZE 5265W

INVERTER STRING VOLTAGE:Vmp 380V

MAX INVERTER SYSTEM VOLTAGE:Voc 480V

MAX SHORT CIRCUIT CURRENT 15A

OPERATING CURRENT 13.85A

SYSTEM CHARACTERISTICS

ALLOWABLE BACKFEED:
MAIN PANEL RATING = 225A
MAIN BREAKER RATING = 200A
120% RULE: = (MAIN PANEL RATING * 1.2) - MAIN BREAKER RATING

= (225A * 1.2) - 200A
= 270A - 200A

ALLOWABLE BACKFEED  = 70A

INVERTER OVERCURRENT PROTECTION:
INVERTER OVERCURRENT PROTECTION = INVERTER O/P CURRENT * CONTINUOUS LOAD (1.25)

= 16 * 1.25
= 20A  

PV OVERCURRENT PROTECTION     = 20A

ALLOWABLE BACKFEED 70A ≥ 20A PV OVERCURRENT PROTECTION

THE DESIGNED INTERCONNECTION MEETS THE 705.12(B)(2)(3)(b) REQUIREMENTS.

OCPD CALCULATION

AMBIENT TEMPERATURE @ 36°C
WIRE SIZE CALCULATIONS

= 30.8A
= 20A

= 36.4A
= 18.75A

= 36.4A
= 18.75A

TAG 1: (DC)
REQUIRED CONDUCTOR AMPACITY (15 * 1.25)
CORRECTED AMPACITY CALCULATION (0.91 * 1 * 40)

18.75A < 36.4A (#10 AWG PV WIRE)
TAG 2: (DC)
REQUIRED CONDUCTOR AMPACITY (15 * 1.25)
CORRECTED AMPACITY CALCULATION (0.91 * 1 * 40) 

18.75A < 36.4A (3/4" EMT, #10 AWG THHN/THWN-2, Cu)
TAG 3: (AC)
REQUIRED CONDUCTOR AMPACITY (16 * 1 * 1.25)     
CORRECTED AMPACITY CALCULATION (0.88 * 1 * 35)

20A < 30.8A (3/4" EMT, #10 AWG THHN/THWN-2, Cu)

ELECTRICAL NOTES
1. CONDUCTORS EXPOSED TO SUNLIGHT SHALL BE LISTED AS SUNLIGHT RESISTANT PER

   NEC 310.10(D).
2. CONDUCTORS EXPOSED TO WET LOCATIONS SHALL BE SUITABLE FOR USE IN WET

LOCATIONS PER NEC 310.10(C).
3. MAXIMUM DC/AC VOLTAGE DROP SHALL BE NO MORE THAN 2%.
4. ALL CONDUCTORS SHALL BE IN CONDUIT UNLESS OTHERWISE NOTED.
5. BREAKER/FUSE SIZES PER NEC 240.
6. AC EQUIPMENT GROUNDING CONDUCTOR SIZED PER NEC 250.122.
7. AMBIENT TEMPERATURE CORRECTION FACTOR IS BASED ON NEC 310.15(B)(2)(a).
8. MAX. SYSTEM VOLTAGE COEFFICIENT IS FROM MODULE MANUFACTURER OR NEC 690.7

WHEN MANUFACTURER COEFFICIENT UNAVAILABLE.
9. CONDUCTORS ARE SIZED PER NEC TABLE 310.15(B)(16).
10.  CONDUIT SHALL BE INSTALLED MINIMUM 7/8" FROM ROOF SURFACE.

DC WIRE SIZING CALCULATIONS BASED ON FOLLOWING EQUATIONS

AC WIRE SIZING CALCULATIONS BASED ON FOLLOWING EQUATIONS
REQUIRED CONDUCTOR AMPACITY:
INVERTER OUTPUT CURRENT * # OF INVERTERS = MAX CURRENT PER 690.8(A)(3) * 125%

              = MAX CURRENT PER 690.8(B)(1)
CORRECTED AMPACITY CALCULATIONS:
DERATED CONDUCTOR AMPACITY PER 690.8(B)(2) = AMPACITY * TEMPERATURE DERATE

FACTOR * CONDUIT FILL DERATE
DERATED CONDUCTOR AMPACITY CHECK : MAX CURRENT PER 690.8(B)(1) <

     DERATED CONDUCTOR AMPACITY

REQUIRED CONDUCTOR AMPACITY:
Isc(A) * # OF PARALLEL STRINGS = MAX CURRENT PER 690.8(A)(5) * 125%
                                                          = MAX CURRENT PER 690.8(B)(1)

CORRECTED AMPACITY CALCULATIONS:
DERATED CONDUCTOR AMPACITY PER 690.8(B)(2) = AMPACITY * TEMPERATURE DERATE

FACTOR * CONDUIT FILL DERATE
DERATED CONDUCTOR AMPACITY CHECK : MAX CURRENT PER 690.8(B)(1) <

     DERATED CONDUCTOR AMPACITY

5.265kW DC / 3.800kW AC ROOF
MOUNT PV SYSTEM
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102 COLESHILL ROAD, ANGIER, NC 27501

PV-5
PLACARDS

(N) AC DISCONNECT (EXTERIOR)

(N) INVERTER (EXTERIOR)

(E) UTILITY METER (EXTERIOR)

1.PLACARDS SHALL MEET THE REQUIREMENTS
OF ARTICLES 690 AND 705, UNLESS
OTHERWISE SPECIFIED PER LOCAL AHJ
REQUIREMENTS.
2.PLACARDS SHALL MEET THE REQUIREMENTS
OF SECTION 110.21(B) AS REQUIRED AND
SHALL COMPLY WITH ANSI Z535.4-2011,
PRODUCT SAFETY SIGNS AND LABELS.
3.PLACARDS SHALL BE PERMANENTLY AFFIXED
TO THE EQUIPMENT OR WIRING METHOD.
4.PLACARDS SHALL BE OF SUFFICIENT
DURABILITY TO WITHSTAND THE
ENVIRONMENT INVOLVED AND SHALL BE
HANDWRITTEN.
5.PLACARDS SHALL NOT COVER EXISTING
MANUFACTURER LABELS.
6.WARNING SIGNAGE TEXT SHALL BE MINIMUM
3/8" TALL.

!
ELECTRIC SHOCK HAZARD

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

DC VOLTAGE IS ALWAYS PRESENT WHEN SOLAR MODULES
ARE EXPOSED TO SUNLIGHT

!        WARNING

LABEL LOCATION
AC DISCONNECT, POINT OF INTERCONNECTION
PER CODE: NEC 690.13

LABEL LOCATION
AC DISCONNECT, POINT OF INTERCONNECTION
PER CODE: NEC 690.13(B)

PHOTOVOLTAIC

AC DISCONNECT

LABEL LOCATION
SERVICE PANEL
PER CODE: NEC 705.10

POWER TO THIS BUILDING IS ALSO
SUPPLIED FROM THE FOLLOWING

SOURCES WITH DISCONNECTS LOCATED
AS SHOWN

!!CAUTION:MULTIPLE SOURCES
OF POWER

NOTES

INVERTER-1

LABEL LOCATION
INVERTER DC DISCONNECT
PER CODE: NEC 690.53

MAXIMUM RATED OUTPUT
CURRENT OF THE CHARGE

CONTROLLER OR DC-TO-DC
CONVERTER(IF INSTALLED)

MAXIMUM CIRCUIT
CURRENT(Isc)

MAXIMUM SYSTEM
VOLTAGE(Voc)

15

480

A

V

A

 15

  WARNING
DUAL POWER SOURCE SECOND

SOURCE IS PHOTOVOLTAIC
SYSTEM

LABEL LOCATION
POINT OF INTERCONNECTION
PER CODE: NEC 705.12(B)(3)

!

LABEL LOCATION
POINT OF INTERCONNECTION
PER CODE: NEC 705.12(B)(2)(3)(b)

WARNING
POWER SOURCE OUTPUT

CONNECTION
DO NOT RELOCATE THIS
OVER-CURRENT DEVICE

RATED AC OPERATING CURRENT
AC NOMINAL OPERATING VOLTAGE

16.00
240

PHOTOVOLTAIC SYSTEM AC DISCONNECT SWITCH

AMPS AC
VAC

LABEL LOCATION
AC DISCONNECT, POINT OF INTERCONNECTION
PER CODE: NEC 690.54

LABEL LOCATION
CONDUIT, INVERTER DC DISCONNECT
PER CODE: NEC 690.31(G)(3)

WARNING:PHOTOVOLTAIC
POWER SOURCE

LABEL LOCATION
AC DISCONNECT, INVERTER DC DISCONNECT,
POINT OF INTERCONNECTION
PER CODE: NEC 690.56(C)(1)(a)

TURN RAPID SHUTDOWN
SWITCH TO THE

 "OFF" POSITION TO
 SHUT DOWN PV SYSTEM

AND REDUCE
SHOCK HAZARD
IN THE ARRAY

RAPID SHUTDOWN
SWITCH FOR SOLAR PV

SYSTEM
LABEL LOCATION
INVERTER DC DISCONNECT
PER CODE: NEC 690.56(C)(3)

  SOLAR PV SYSTEM EQUIPPED
WITH RAPID SHUTDOWN

SOLAR ELECTRIC
PV PANELS

5.265kW DC / 3.800kW AC ROOF
MOUNT PV SYSTEM

(E) MAIN SERVICE PANEL (INTERIOR)

(N) PV ARRAY
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CUSTOMER INFORMATION

NAME: JOSEPH FISH

PROJECT ID     AUR-88518

DATE                 11/6/2023

CREATED BY   VK

SIGNATURE

CONTRACTOR INFORMATION

COORDINATES: 35.469972, -78.789231

ADDRESS: 102 COLESHILL ROAD,
ANGIER, NC 27501

PALMETTO SOLAR

ADDRESS: 997 MORRISON DRIVE,
SUITE 200, CHARLESTON, SC 29403

PHONE NUMBER: (855) 339-1831

APN: 040662010455

RAIL SPEC SHEET
SS

5.265kW DC / 3.800kW AC ROOF
MOUNT PV SYSTEM



CUSTOMER INFORMATION

NAME: JOSEPH FISH

PROJECT ID     AUR-88518

DATE                 11/6/2023

CREATED BY   VK

SIGNATURE

CONTRACTOR INFORMATION

COORDINATES: 35.469972, -78.789231

ADDRESS: 102 COLESHILL ROAD,
ANGIER, NC 27501

PALMETTO SOLAR

ADDRESS: 997 MORRISON DRIVE,
SUITE 200, CHARLESTON, SC 29403

PHONE NUMBER: (855) 339-1831

APN: 040662010455

UL CERTIFICATION
SS

5.265kW DC / 3.800kW AC ROOF
MOUNT PV SYSTEM


