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4.050 kW DC-STC / 3.800 kW AC
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Need on-site installation support?
Palmetto Installation Hotline
Call or Text: 1-843-258-5389
InstallHotline@Palmetto.com

SYSTEM SPECIFICATIONS

SYSTEM SIZE: 4.050 kW

MODULE: VSUN 405-108BMH 405W

NUMBER OF PANELS: 10

INVERTER: SE3800H-US (240V)

OPTIMIZER: S440

RACKING SYSTEM: IRONRIDGE XR-10-168M

AHJ: HARNETT COUNTY, NC

UTILITY: DUKE ENERGY PROGRESS (DEP) (NC)

GOVERNING CODE:

2018 NORTH CAROLINA STATE BUILDING CODE

IBC 2018

2018 NC FIRE PREVENTION CODE

NEC 2017
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GENERAL NOTES:

THE INSTALLATION OF PV SYSTEM SHALL BE IN ACCORDANCE WITH THE MOST RECENT
NATIONAL ELECTRICAL AND BUILDING CODES AND STANDARDS, AS AMENDED BY
JURISDICTION
· PV SYSTEMS SHALL BE PERMITTED TO SUPPLY A BUILDING OR OTHER STRUCTURE

IN ADDITION TO ANY OTHER ELECTRICAL SUPPLY SYSTEM(S) [NEC 690.4(A)]
· THE INSTALLATION OF EQUIPMENT AND ALL ASSOCIATED WIRING AND

INTERCONNECTION SHALL BE PERFORMED ONLY BY QUALIFIED PERSONS [NEC
690.4(C)]

· EXISTING PLUMBING VENTS, SKYLIGHTS, EXHAUST OUTLETS, VENTILATIONS INTAKE
AIR OPENINGS SHALL NOT BE COVERED BY THE SOLAR PHOTOVOLTAIC SYSTEM

· INVERTERS, MOTOR GENERATORS, PHOTOVOLTAIC MODULES, PHOTOVOLTAIC
PANELS, AC PHOTOVOLTAIC MODULES, SOURCE-CIRCUIT COMBINERS, AND CHARGE
CONTROLLERS INTENDED FOR USE IN PV SYSTEMS SHALL BE LISTED OR FIELD
LABELED FOR THE PV APPLICATION [NEC 690.4(B)]

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

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

· SYSTEM GROUNDING SHALL BE IN ACCORDANCE WITH NEC 690.41
· FOR PV MODULES, EQUIPMENT GROUNDING CONDUCTORS SMALLER THAN 6AWG

SHALL COMPLY WITH NEC 250.12(C) [NEC 690.46]
· ALL PV SYSTEM DC CIRCUIT AND INVERTER OUTPUT CONDUCTORS AND EQUIPMENT

SHALL BE PROTECTED AGAINST OVERCURRENT UNLESS STATED OTHERWISE IN NEC
690.9(A)

· OVERCURRENT DEVICES USED IN PV SYSTEM DC CIRCUITS SHALL BE LISTED FOR
USE IN PV SYSTEMS [NEC 690.9(B)]

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

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

· ALL WIRING METHODS SHALL BE IN ACCORDANCE WITH NEC 690.31
· CONNECTORS SHALL REQUIRE A TOOL TO OPEN AND BE MARKED "DO NOT

DISCONNECT UNDER LOAD" OR "NOT FOR CURRENT INTERRUPTING". [NEC 690.33(E)]
· ALL GROUNDED CONDUCTORS SHALL BE PROPERLY COLOR IDENTIFIED AS WHITE.

[NEC 200.6]
· PV SYSTEM CONNECTED ON THE LOAD SIDE OF THE SERVICE DISCONNECTING

MEANS OF THE OTHER SOURCE(S) AT ANY DISTRIBUTION EQUIPMENT ON THE
PREMISES SHALL MEET THE FOLLOWING [NEC 705.12(B)]:

1. EACH SOURCE CONNECTION SHALL BE MADE AT A DEDICATED CIRCUIT BREAKER OF
FUSIBLE DISCONNECTING MEANS. [NEC 705.12(B)(1)]

2. 125 PERCENT OF THE POWER SOURCE OUTPUT CIRCUIT CURRENT SHALL BE USED
IN AMPACITY CALCULATIONS. [NEC 705.12(B)(2)]

3. EQUIPMENT CONTAINING OVERCURRENT DEVICES IN CIRCUITS SUPPLYING POWER
TO A BUS BAR OR CONDUCTOR SHALL BE MARKED TO INDICATE THE PRESENCE OF
ALL SOURCES. [NEC 705.12(B)(3)]

4. CIRCUIT BREAKER, IF BACK FED, SHALL BE SUITABLE FOR SUCH OPERATION
[NEC 705.12(B)(4)]

· WHEN A BACKFED BREAKER IS THE METHOD OF UTILITY INTERCONNECTION, THE
BREAKER SHALL BE INSTALLED AT THE OPPOSITE END OF THE BUS BAR OF THE MAIN
BREAKER.

· TO REDUCE FIRE HAZARDS, DC PV SYSTEMS WILL BE EQUIPPED WITH A GROUND
FAULT PROTECTION SYSTEM IN ACCORDANCE WITH NEC 690.41(B)

· WHERE GROUND-FAULT PROTECTION IS USED, THE OUTPUT OF AN INTERACTIVE
SYSTEM SHALL BE CONNECTED TO THE SUPPLY SIDE OF THE GROUND FAULT
PROTECTION [NEC 705.32]

· ALL PLAQUES AND SIGNAGE REQUIRED BY THE LATEST EDITION OF NATIONAL
ELECTRICAL CODE. LABEL SHALL BE METALLIC OR PLASTIC, ENGRAVED OR MACHINE
PRINTED IN A CONTRASTING COLOR TO THE PLAQUE. PLAQUE SHALL BE UV
RESISTANT IF EXPOSED TO SUNLIGHT

· ALL THE NEC REQUIRED WARNING SIGNS, MARKINGS, AND LABELS SHALL BE
POSTED ON EQUIPMENT AND DISCONNECTS PRIOR TO ANY INSPECTIONS TO BE
PERFORMED BY THE BUILDING DEPARTMENT.

· CONNECTORS SHALL BE OF LATCHING OR LOCKING TYPE. CONNECTORS THAT ARE
READILY ACCESSIBLE AND OPERATING AT OVER 30 VOLTS SHALL REQUIRE TOOL TO
OPEN AND MARKED "DO NOT DISCONNECT UNDER LOAD" OR "NOT FOR CURRENT
INTERRUPTING". [NEC 690.33(C) & (E)(2)]

· FLEXIBLE, FINE-STRANDED CABLES SHALL BE TERMINATED ONLY WITH TERMINALS,
LUGS, DEVICES, OR CONNECTORS IN ACCORDANCE WITH NEC 110.14

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

· ALL EXTERIOR CONDUITS, FITTINGS AND BOXES SHALL BE RAIN-TIGHT AND
APPROVED FOR USE IN WET LOCATIONS PER NEC 314.15.

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

· EACH MODULE TO BE GROUNDED USING THE SUPPLIED CONNECTION POINT PER
MANUFACTURER'S REQUIREMENTS. ALL SOLAR MODULES, EQUIPMENT, AND
METALLIC COMPONENTS ARE TO BE BONDED. IF THE EXISTING GROUNDING
ELECTRODE SYSTEM CAN NOT BE VERIFIED OR IS ONLY METALLIC WATER PIPING, IT
IS THE CONTRACTOR'S RESPONSIBILITY TO INSTALL A SUPPLEMENTAL GROUNDING
ELECTRODE.

· DC CONDUCTORS SHALL BE RUN IN EMT AND SHALL BE LABELED "CAUTION DC
CIRCUIT" OR EQUIV. EVERY 5 FT

· CONFIRM LINE SIDE VOLTAGE AT ELECTRIC UTILITY SERVICE PRIOR TO CONNECTING
INVERTER. VERIFY SERVICE VOLTAGE IS WITHIN INVERTER VOLTAGE OPERATIONAL
RANGE.

· SERVING UTILITY TO BE NOTIFIED BEFORE ACTIVATION OF PV SYSTEM.
· ELECTRICAL CONTRACTOR TO PROVIDE CONDUIT EXPANSION JOINTS AND ANCHOR

CONDUIT RUNS AS REQUIRED PER NEC.
· THE HOMEOWNER IS RESPONSIBLE FOR ENSURING ALL EQUIPMENT OUTSIDE THE

SCOPE OF WORK IS NEC COMPLIANT.
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NOTES:

- SCALE AS SHOWN

- ALL DIMENSIONS IN FEET UNLESS

OTHERWISE STATED

SAFETY PLAN:

- INSTALLERS SHALL DRAW IN DESIGNATED SAFETY AREA AROUND HOME

- INSTALLERS SHALL UPDATE NAME, ADDRESS, AND PHONE NUMBER OF

NEAREST URGENT CARE FACILITY RELATIVE TO THE SITE BEFORE STARTING

WORK

NEAREST URGENT CARE FACILITY

NAME:

ADDRESS:

PHONE NUMBER:

G1 - SITE PLAN
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SCALE: 1"=8'SCALE: 1"=40'

M

(E) UTILITY METER (EXT)
(E) MAIN SERVICE PANEL (EXT)
(N) AC DISCONNECT (EXT)
(N) INVERTER (EXT)

40'-81
2"

33'-6
12"

M

355 HUNTING WOOD DR
DWELLING

HUNTING WOOD DR

PROPERTY LINE

212'-3
12"

80'

41'-4
34"

17'-11
2"



SCALE: 1"=6'

G2 - PANEL LAYOUT

TOTAL ROOF AREA: 1481.93 FT²

TOTAL ARRAY AREA: 210.23 FT²

TOTAL ARRAY PERCENT COVERAGE: 14.19%

NOTES:

- SOLAR PANEL LAYOUT SUBJECT TO CHANGE ACCORDING TO EXISTING CONDITIONS

- SCALE AS SHOWN

- ALL DIMENSIONS IN FEET UNLESS OTHERWISE STATED

MODULE WATTAGE: 405 W

NUMBER OF PANELS: 10

SYSTEM SIZE: 4.050 kW
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MOUNTING PATTERN SAMPLE

ALL HARDWARE, INCLUDING MOUNTING
AND RACKING, TO BE INSTALLED

PER MANUFACTURER SPECIFICATIONS.

MAX. 48"
MAXIMUM MOUNT SPACING: 48"
MOUNT PATTERN:  STAGGERED

SITE INFORMATION
ARRAY AZIMUTH PITCH NO. OF

PANELS
ARRAY AREA

(SQ. FT.) ROOF TYPE ATTACHMENT FRAME SIZE & FRAME TYPE FRAME
SPACING

MAX ATTACHMENT
SPAN OVERHANG

ROOF 1 178° 27° 10 210.23 SHINGLE QUICK MOUNT L-MOUNT 2" X 4" PRE FABRICATED TRUSSES 2'-0" 4'-0" 1'-4"

PANELS DATA

PANEL TYPE VSUN 405-108BMH
405 W

NO. OF PANELS 10
PANEL SIZE 67.80" X 44.65"

PANEL WEIGHT
(LBS) 47.18

PANEL AREA
(FT2) 21.02

UNIT WEIGHT OF
AREA (LBS/FT2) 2.24



NOTES:

- SCALE AS SHOWN

- ALL DIMENSIONS IN FEET UNLESS

OTHERWISE STATED

PANEL TYPE: VSUN 405-108BMH 405W

PANEL SIZE: 67.80'' X 44.65''

RACKING TYPE: IRONRIDGE XR-10-168M

MOUNT TYPE: QUICK MOUNT L-MOUNT

SOLAR SYSTEM DEAD LOAD: 3.0 PSF

G3 - MOUNTING DETAIL
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MAX 4"

MODULE

WOODEN
STRUCTURAL
MEMBER

IRONRIDGE XR-10-168M

LAG SCREWS SHALL BE S.S.
5/16" DIA W/ 2.5" MIN EMBED
IN RAFTERS/TRUSS TOP
CHORDS.

QUICKMOUNT PV L MOUNT

FLASHING

SCALE: NTSSCALE: NTS



E1 - LINE DIAGRAM

UTILITY METER NUMBER: 322529049

ELECTRICAL CONTRACTOR LICENSE:

NABCEP PV PROFESSIONAL LICENSE: PV-102415-012615

U.32289
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NOTE:

4.0500kW DC SYSTEM SIZE (STC)
MODULES: 10 X 405W = 4.050kW DC (STC)

INVERTER: 1X SOLAREDGE SE3800H-US INVERTER
= 3.800kW AC SYSTEM

(10) VSUN 405-108BMH 405W PANELS
(10) SOLAREDGE S440 OPTIMIZER
(1) SOLAREDGE SE3800H-US INVERTER

(E) GROUNDING
ELECTRODE

20A/2P

MAIN

M
(E) UTILITY METER
240/120 V, 1Ø, 3W, 200A

N
G

L1 L2 N

L1 L2 N

(E) EXTERNAL MAIN SERVICE PANEL
240/120 V 1Ø, 3W, 200A

200A/2P

240/120V, 1Ø, 3W
NEMA3R, NON-FUSED

N
G

LI
N

E
LO

AD

L1 L2

60A SWITCH

(N) VISIBLE, LOCKABLE
AC DISCONNECT

SQUARE D - DU222RB
PV SYSTEM AC
DISCONNECT SWITCH

2

MAX PV ALLOWED CALC.:
(MSP RATING X 120%) - MCB RATING =
MAX PV ALLOWED

200A X 1.2 - 200A = 40A
40A ALLOWED >= 20.00A (PV OUTPUT X 125%)

SOLAR BREAKER LOCATED AT THE
FURTHEST END OF BUS BAR FROM
THE MAIN BREAKER OR FEEDER UNIT

AC ISOLATION DEVICE,
NEMA 3R
EQUIPPED WITH RAPID
SHUTDOWN, INTEGRATED
DC DISCONNECT & ARC
FAULT PROTECTION

(240V)

JUNCTION BOX
NEMA3RA BSTRING OF 10 VSUN 405-108BMH 405W MODULES EACH

CONNECTED TO S440 OPTIMIZERS

(N) INVERTER 1
SOLAREDGE SE3800H-US

1



E2 - WARNING LABELS

NOTES:

1) ALL LABELING USED OUTDOORS MUST BE ENGRAVED METAL, UV STABILIZED ENGRAVED PLASTIC OR OF A MATERIAL SUFFICIENTLY DURABLE TO WITHSTAND THE

ENVIRONMENT INVOLVED. VALUES HAND WRITTEN OR IN WRITTEN IN MARKER ARE NOT ACCEPTABLE PER NEC 2017.

2) LABELS USED INDOORS MAY BE MADE OF DURABLE VINYL OR PAPER

3) DO NOT COVER ANY EXISTING MANUFACTURER APPLIED LABELS WITH INSTALLATION SPECIFIC LABELS

4) LABEL COLORS CHOSEN PER NFPA 70 2017 DIRECTION THAT ANSI Z535-2011 BE USED

5) REQUIREMENTS COMPLY WITH NEC 2017

6) ADDITIONALLY, IT IS HIGHLY RECOMMENDED THAT THE INSTALLER ATTACH A LABEL WITH THE COMPANY NAME AND CONTACT INFORMATION AT THE INVERTER

7) ALL WARNING SIGNS OR LABELS SHALL COMPLY WITH NEC 110.21(B)

FORMAT

1. WHITE LETTERING ON A RED BACKGROUND

2. MINIMUM 3/8 INCHES LETTER HEIGHT

3. ALL LETTERS SHALL BE CAPITALIZED

4. ARIAL OR SIMILAR FONT (NON-BOLD)

MATERIAL

REFLECTIVE, WEATHER RESISTANT MATERIAL SUITABLE FOR THE ENVIRONMENT

(USE UL-969 AS STANDARD FOR WEATHER RATING). DURABLE ADHESIVE MATERIALS

WARNING
ELECTRIC SHOCK HAZARD

TERMINALS ON BOTH THE LINE AND LOAD
SIDES MAY BE

ENERGIZED IN THE OPEN POSITION

CODE REF: [NEC 690.13(B)]
LOCATION: PLACE ON ALL DISCONNECTING
MEANS WHERE ENERGIZED IN AN OPEN
POSITION

CODE REF: [NEC 690.31 (G)(3) & 690.31 (G)(4)]
LOCATION: PLACE ON ALL JUNCTION BOXES. EXPOSED
RACEWAYS EVERY 10'

WARNING: PHOTOVOLTAIC
POWER SOURCE

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

CODE REF: [NEC 690.56(C)]
LOCATION: PLACE AT MAIN SERVICE PANEL

RAPID SHUTDOWN SWITCH
FOR SOLAR PV SYSTEM

CODE REF: [NEC 690.56(C)(3)]
LOCATION: PLACE NO MORE THAN 1m (3FT) FROM
SWITCH

MAXIMUM VOLTAGE

MAXIMUM CIRCUIT CURRENT

MAX RATED OUTPUT
CURRENT OF DC-TO-DC
CONVERTER (IF INSTALLED)

CODE REF: [NEC 690.53]
LOCATION: PLACE AT INVERTER 1

480 V

10.5 A

15 A

PHOTOVOLTAIC

AC DISCONNECT

RATED AC OUTPUT CURRENT

NOMINAL OPERATING AC VOLTAGE

16A

PHOTOVOLTAIC AC DISCONNECT

CODE REF: [NEC 690.54]
LOCATION: PLACE AT P.O.C. TO SERVICE DISTRIBUTION
EQUIPMENT / AC DISCONNECT / PULL BOXES

CODE REF: [NEC 690.13(B)]
LOCATION: PLACE AT P.O.C. TO SERVICE DISTRIBUTION
EQUIPMENT / AC DISCONNECT / PULL BOXES

240V

PHOTOVOLTAIC

DC DISCONNECT
CODE REF: [NEC 690.13(B)]
LOCATION: PLACE ON DC DISCONNECT

WARNING
POWER SOURCE OUTPUT

CONNECTION
DO NOT RELOCATE THIS OVERCURRENT

DEVICE

CODE REF: [NEC 705.12(B)(2)(3)(b)]
LOCATION: PLACE LABEL ON ALL EQUIPMENT
CONTAINING OVERCURRENT DEVICES IN
CIRCUITS SUPPLYING POWER
TO A BUSBAR OR CONDUCTORS SUPPLIED
FROM MULTIPLE SOURCES

WARNING

CODE REF: [NEC 705.12(B)(2)(3)(c)]
LOCATION: PLACE THIS LABEL AT P.O.C. TO
SERVICE DISTRIBUTION EQUIPMENT
(I.E. MAIN PANEL OR SUB-PANEL) IF APPLICABLE

TOTAL RATING OF ALL OVERCURRENT
DEVICES EXCLUDING MAIN POWER SUPPLY
SHALL NOT EXCEED AMPACITY OF BUSBAR

THIS EQUIPMENT FED BY
MULTIPLE SOURCES

WARNING
DUAL POWER SOURCE

SECOND SOURCE IS PHOTOVOLTAIC
SYSTEM

CODE REF: [NEC 705.12(B)(3) & 690.59]
LOCATION: PLACE LABEL ON ALL EQUIPMENT
CONTAINING OVERCURRENT DEVICES IN
CIRCUITS SUPPLYING POWER
TO A BUSBAR OR CONDUCTORS SUPPLIED
FROM MULTIPLE SOURCES

WARNING

CODE REF: [NEC 110.27(C) & OSHA 1910.14(f)7)]
LOCATION: PLACE ON ALL COMBINER
BOX/ENCLOSURES, MAIN SERVICE
DISCONNECT, BREAKER PANEL & PULL BOXES

TURN OFF PHOTOVOLTAIC AC
DISCONNECT PRIOR TO
WORKING INSIDE PANEL

CAUTION
PHOTOVOLTAIC SYSTEM CIRCUIT IS

BACKFED

CODE REF: [NEC 705.12(B)(4) & 690.59]
LOCATION: PLACE LABEL ON ALL EQUIPMENT
CONTAINING OVERCURRENT DEVICES IN
CIRCUITS SUPPLYING POWER
TO A BUSBAR OR CONDUCTORS SUPPLIED
FROM MULTIPLE SOURCES

WARNING

CODE REF: [NEC 690.31(I)]
LOCATION: PLACE ON ALL DISCONNECTING
MEANS WHERE ENERGIZED IN AN OPEN
POSITION

THE DISCONNECTION OF THE
GROUNDED CONDUCTOR(S)

MAY RESULT IN OVERVOLTAGE
ON THE EQUIPMENT

DO NOT DISCONNECT
UNDER LOAD

CODE REF: [NEC 690.15(C) & 690.33(E)(2)]
LOCATION: PLACE ON ALL DISCONNECTING MEANS
WHERE ENERGIZED IN AN OPEN POSITION
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CAUTION:
MULTIPLE SOURCES OF POWER

POWER TO THIS SERVICE IS ALSO SUPPLIED FROM THE
FOLLOWING SOURCES WITH DISCONNECTS LOCATED AS SHOWN

E3 - PLACARD

UTILITY METER

AC DISCONNECT

[NEC 705.10 & NEC 706.11] CUSTOMER SERVICE PANEL, PV/AC DISCONNECT AND
RAPID SHUTDOWN DEVICE

RAPID SHUTDOWN DEVICE

MAIN SERVICE PANEL
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A1 - PANEL SPECIFICATIONS
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A2 - RACKING SPECIFICATIONS
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A3 - BONDING AND GROUNDING SPECIFICATIONS
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A4 - MOUNTING SPECIFICATIONS
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A5 - INVERTER SPECIFICATIONS
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A6 - OPTIMIZER SPECIFICATIONS
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