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1 AERIAL VIEW
PV-0 SCALE: NTS

COVER SHEET

SCOPE OF WORK

ELECTRICAL INFORMATION
UTILITY COMPANY: EVERSOURCE
MAIN SERVICE AMPERAGE: 400A

BUILDING INFORMATION: TWO STORY HOUSE
APN #: PRSM106553
ROOF TYPE: COMP. SHINGLE
NUMBER OF LAYERS: 01
ROOF TRUSSES: 2"X8" @ 24" O.C.

2 VICINITY MAP
PV-0 SCALE: NTS

SHEET INDEX

ARRAY TILT: ARRAY AZIMUTH:
#1 - 27° #1 - 59°

PV-0 COVER SHEET
PV-1 SITE PLAN
PV-2 ARRAY DETAIL
PV-2A STRING LAYOUT
PV-3 ATTACHMENT DETAILS
PV-4 ELECTRICAL LINE DIAGRAM
PV-5 ELECTRICAL CALCULATION
PV-6 PLACARDS
PV-7+ MANUFACTURER SPEC SHEET

A
AC
AFCI

AZIM
COMP
DC
(E)
EXT
FRM
INT
LBW
MAG
MSP
(N)
NTS
OC
PRE-FAB
PSF

PV
TL
TYP
V
W

AMPERE
ALTERNATING CURRENT
ARC FAULT CIRCUIT
INTERRUPTER
AZIMUTH
COMPOSITION
DIRECT CURRENT
EXISTING
EXTERIOR
FRAMING
INTERIOR
LOAD BEARING WALL
MAGNETIC
MAIN SERVICE PANEL
NEW
NOT TO SCALE
ON CENTER
PRE-FABRICATED
POUNDS PER SQUARE
FOOT
PHOTOVOLTAIC
TRANSFORMERLESS
TYPICAL
VOLTS
WATTS

SOLAR MODULES

PVC PIPE VENT

SATELLITE DISH

T-VENT

METAL PIPE VENT

PROPERTY LINEPL

MAIN PANEL

PV LOAD CENTER

SUB-PANEL

MP

SP

LC

PM DEDICATED PV METER

UM UTILITY METER

INVERTER(S) WITH
INTEGRATED DC
DISCONNECT AND AFCI

AC DISCONNECT(S)

DC DISCONNECT(S)

INV

AC

DC

RAIL

STANDOFFS
& FOOTINGS

SOLAR MODULES

LEGEND AND ABBREVIATIONS

ATTIC VENT

FLUSH ATTIC VENT

CHIMNEY

ADDITIONAL NOTE:

COMBINER BOXCB

AC
FUSED AC DISCONNECT

SYSTEM SIZE: 19.58kW DC, 14.85kW AC
MODULES: (45) HD HUNDAYI HIN-T435NF(BK) 435W
INVERTERS: (45) ENPHASE: IQ8M-72-2-US MICROINVERTERS
RACKING: IRONRIDGE AIRE RAIL A1
ATTACHMENT: IRONRIDGE AIRE DOCK, WITH L-FOOT

ENPHASE MICROINVERTER

ATS AUTOMATIC TRANSFER
SWITCH

FIRE SETBACKS

HARDSCAPE

INTERIOR EQUIPMENT
SHOWN AS DASHED

ACCESS PATHWAY
SCALE: NTS

· EXPANSION SYSTEM. PROJECT INCLUDES SKIRT ON THE LEFT, RIGHT, AND BOTTOM OF THE ARRAY.
· THE SREC ACCOUNT IS UNDER GERALD SIMPKINS, cunstlue1214@gmail.com
· 400AMP SINGLE PHASE SERVICE.
· LOWER EDGE OF EACH ROOF HAS A METAL SECTION, STANDING SEAM.

EXISTING SYSTEM:
SYSTEM SIZE: 22.95kW DC, 17.55kW AC
MODULES: (54) HANWHA QCELLS Q.TRON BLK M-G2+ 425W
INVERTERS: (54) ENPHASE: IQ8M-72-2-US MICROINVERTERS

CODE SUMMARY
THIS PROJECT SHALL COMPLY WITH THE FOLLOWING CODE
2021 NFPA 1 AS AMENDED BY SAF-FMO 300
2021 INTERNATIONAL BUILDING CODE (IBC)
2021 INTERNATIONAL RESIDENTIAL CODE (IRC)
2018 INTERNATIONAL ENERGY CONSERVATION CODE (IEC)
2021 INTERNATIONAL EXISTING BUILDING CODE (IEBC)
2021 INTERNATIONAL MECHANICAL CODE (IMC)
2021 INTERNATIONAL PLUMBING CODE (IPC)
2020 NATIONAL ELECTRICAL CODE (NEC)
STATE FIRE CODE SAF-C 6000

GENERAL NOTES:
· PV INSTALLATION COMPLIES WITH THE NEC 2020 ARTICLE 690.12(B)(2).
· PHOTOVOLTAIC SYSTEM IS UNGROUNDED. NO CONDUCTORS ARE SOLIDLY GROUNDED IN THE

INVERTER. SYSTEM COMPLIES WITH 690.35.
· MODULES CONFORM TO AND ARE LISTED UNDER UL 1703.
· INVERTER CONFORMS TO AND IS LISTED UNDER UL 1741.
· RACKING CONFORMS TO AND IS LISTED UNDER UL 2703.
· RAPID SHUTDOWN REQUIREMENTS MET WHEN INVERTERS AND ALL CONDUCTORS ARE WITHIN

ARRAY BOUNDARIES PER NEC 690.12(1).
· CONSTRUCTION FOREMAN TO PLACE CONDUIT RUN PER 690.31(G).
· ARRAY DC CONDUCTORS ARE SIZED FOR DERATED CURRENT.
· 14.32 AMPS MODULE SHORT CIRCUIT CURRENT.
· 22.34 AMPS DERATED SHORT CIRCUIT CURRENT [690.8 (a) & 690.8 (b)].
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SITE PLAN

1 SITE PLAN
SCALE: 1/32" = 1'-0"PV-1

(N) JUNCTION BOX (TYP.)

(N) 3/4" EMT CONDUIT RUN

UM

LC

AC

MP

AC AC

EXISTING PATHWAY

PROPERTY LINE

PROPERTY LINE

PROPERTY LINE

CHAPEL ST

BOW ST

(N) ARRAY AR-01
(45) HD HUNDAYI HIN-T435NF(BK) 435W

EXISTING SYSTEM
(54) HANWHA QCELLS Q.TRON

BLK M-G2+ 425W
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1 ARRAY DETAIL
SCALE: 1"=20'-0"PV-2

ARRAY DETAIL

ARRAY AREA

ROOF # OF
MODULES

ARRAY AREA
(Sq. Ft.)

ROOF
AREA

(Sq. Ft.)

ROOF
AREA

COVERED
BY ARRAY

(%)
#1 45 2078.01 6677.88 31.12

ROOF DESCRIPTION
ROOF TYPE COMP. SHINGLE

ROOF ARRAY
TILT AZIMUTH TRUSSES

SIZE
TRUSSES
SPACING

#1 27° 59° 2"X8" 24" O.C.

44.6"

67
.8

"

HD HUNDAYI
HIN-T435NF(BK)

435W

(E) BACK YARD

CHAPEL ST

(E) FRO
NT YARD

36" FIRE SETBACK (TYP.)

UM

LC

AC

MP

AC AC

EXISTING SYSTEM
(54) HANWHA QCELLS Q.TRON

BLK M-G2+ 425W

(N) ARRAY AR-01
(45) HD HUNDAYI HIN-T435NF(BK) 435W

(104) IRONRIDGE AIRE DOCK, WITH
L-FOOT ATTACHMENTS @ 48" O.C.

(N) IRONRIDGE AIRE RAIL A1 (TYP.)

(N) 3/4" EMT CONDUIT RUN

(N) JUNCTION BOX (TYP.)

(45) ENPHASE: IQ8M-72-2-US
MICROINVERTERS

MODULE TYPE, DIMENSIONS & WEIGHT
NUMBER OF MODULES = 45 MODULES
MODULE TYPE = HD HUNDAYI HIN-T435NF(BK) 435W
MODULE WEIGHT = 50.01 LBS / 24.5 KG.
MODULE DIMENSIONS = 67.8" x 44.6" = 20.99 SF
UNIT WEIGHT OF ARRAY = 2.38 PSF
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1 STRING LAYOUT
PV-2A

STRING LAYOUT

BILL OF MATERIALS
EQUIPMENT QTY DESCRIPTION

SOLAR PV MODULE 45 HD HUNDAYI HIN-T435NF(BK) 435W
MODULES

INVERTER 45 ENPHASE: IQ8M-72-2-US
MICROINVERTERS

AC DISCONNECT 1
AC DISCONNECT: 240V, 200AMP,
NEMA 3R, UL LISTED LOCKABLE AND
NON-FUSIBLE

AC DISCONNECT 1
AC DISCONNECT: 240V, 200AMP,
LOCKABLE KNIFE HANDLE
DISCONNECT

FUSED AC
DISCONNECT 1

AC DISCONNECT: 240V, 200AMP,
FUSED NEMA 3R, UL LISTED WITH
175A FUSES

PV LOAD CENTER 1 200A PV LOAD CENTER, 240V

ATTACHMENT 104 IRONRIDGE AIRE DOCK, WITH
L-FOOT ATTACHMENTS

RAILS 23 IRONRIDGE AIRE RAIL A1 170"
RAIL SPLICE 14 SPLICE KIT
MID CLAMPS 72 MID CLAMP
END CLAMPS 36 END CLAMP
GROUNDING LUG 9 IRONRIDGE LUG

(45) HD HUNDAYI HIN-T435NF(BK) 435W MODULE

(5) BRANCH OF 9 MODULES CONNECTED IN PARALLEL

SCALE: 1"=20'-0"

CHAPEL ST

(E) FRO
NT YARD

(E) BACK YARD

BRANCH #1 OF 9 MODULES

BRANCH #2 OF 9 MODULES

BRANCH #3 OF 9 MODULES

BRANCH #4 OF 9 MODULES

BRANCH #5 OF 9 MODULES

36" FIRE SETBACK (TYP.)
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ATTACHMENT
DETAILS

 1 ATTACHMENT DETAIL
PV-3 SCALE: NTS

2"X8" TRUSSES @ 24" O.C.

IRONRIDGE AIRE RAIL A1

IRONRIDGE AIRE DOCK, BLACK

CAP SCREW, 3/8-16 X 1.75, CAPTIVE WASHER

FOOT, EXTRUDED L - SLOTTED

CAP SCREW, 5/16 X 3/4, HEX HEAD

TOP PLATE GROUNDING LUG

RETAINING CLIP, GROUNDING LUG

COMP. SHINGLE ROOF

IRONRIDGE AIRE RAIL A1

IRONRIDGE AIRE DOCK, BLACK

2-1/2" MIN. EMBEDMENT
INTO WOOD MEMBER

FOOT, EXTRUDED L - SLOTTED

COMP SHINGLE
ROOFING, TYP.

ROOF DECKING, TYP.

WOOD RAFTER SHOWN,
SIMILAR AT OTHER
STRUCTURAL MEMBER
TYPES

2 MICROINVERTER DETAIL
PV-3 SCALE: NTS

MICROINVERTER
IRONRIDGE AIRE RAIL A1, (TYP.) IRONRIDGE AIRE RAIL A1, (TYP.)

MICROINVERTER

GROUNDING LUG

L-FOOT



SERVICE INFO

UTILITY PROVIDER:
MAIN SERVICE VOLTAGE:

MAIN PANEL BRAND:
MAIN SERVICE PANEL:

MAIN CIRCUIT BREAKER RATING:
MAIN SERVICE LOCATION:

EVERSOURCE
240V
SQUARE D
400A
400A
NORTH WEST WALL
OVERHEADSERVICE FEED SOURCE:

REV
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ELECTRICAL
LINE DIAGRAM

(45) HD HUNDAYI HIN-T435NF(BK) 435W MODULE

(5) BRANCH OF 9 MODULES CONNECTED IN PARALLEL

1 ELECTRICAL LINE DIAGRAM
PV-4 SCALE: NTS

N

G

L2

L1

N

G

L2

L1

(N) AC DISCONNECT:
240V, 200AMP, FUSED
NEMA 3R, UL LISTED

WITH 175A FUSES

Q CABLE #12 AWG

L2

L1

N

L2

L1

G

N

20A/2P

G

15A

G

 (N) 200A PV LOAD
CENTER, 240V

GGGGG

L2

L1

L2

L1

N N

G G

(N) AC DISCONNECT:
240V, 200AMP, NEMA 3R,

UL LISTED LOCKABLE
AND NON-FUSIBLE

G

(E) MAIN DISTRIBUTION
PANEL, 400A RATED, 240V

EXISTING GROUNDING
ELECTRODE SYSTEM

BI-DIRECTIONAL
UTILITY METER
1-PHASE, 240V
METER #: 79 097 153

TO UTILITY GRID

L2

L1

L2

L1

G

L2

L1

L2

L1

L2

L1

L2

L1

L1 L2 N

L1 L2 N

L1 L2 N

N

L2

L1
20A/2P

(3) #2/0 AWG THWN-2
IN 2" EMT CONDUIT RUN

G G

L2

L1
20A/2P

L2

L1

L2

L1

N N

G G

(N) AC DISCONNECT: 240V,
200AMP, LOCKABLE KNIFE

HANDLE DISCONNECT

(3) #2/0 AWG THWN-2
(1) #4 AWG THWN-2 GND
IN 2" EMT CONDUIT RUN

G G

L2

L1
20A/2P

L2

L1
20A/2P

L2

L1
20A/2P

L2

L1
20A/2P

BRANCH #2 OF 11 MODULES

BRANCH #3 OF 11 MODULES

BRANCH #4 OF 11 MODULES

L2

L1
20A/2P

L2

L1
20A/2P

L2

L1
20A/2P

(N) JUNCTION BOX
600V, NEMA 3R
UL LISTED (TYP.)

(E) METER MAIN BREAKER
200A/2P, 240V

BRANCH #5 OF 11 MODULES

GGGGGG G G G

BRANCH #2 OF 9 MODULES

ENPHASE: IQ8M-72-2-US
MICROINVERTERS

PV MODULES

BRANCH #3 OF 9 MODULES

BRANCH #4 OF 9 MODULES

BRANCH #5 OF 9 MODULES

Q CABLE #12 AWG

Q CABLE #12 AWG

Q CABLE #12 AWG

EXISTING WIRE

(2) #10 AWG THWN-2 + Red
(2) #10 AWG THWN-2 - Black

EGC #6 AWG THWN-2
IN 3/4" EMT CONDUIT RUN

(3) #10 AWG THWN-2 + Red
(3) #10 AWG THWN-2 - Black

EGC #6 AWG THWN-2
IN 3/4" EMT CONDUIT RUN

(E) MSP MAIN BREAKER
400A/2P, 240V

POINT OF INTERCONNECTION
LOAD SIDE TAP IN METER MAIN
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ELECTRICAL
CALCULATION

ELECTRICAL NOTES
1. NO DC CONDUCTORS PRESENT.
2. ALL EQUIPMENT TO BE LISTED BY UL OR OTHER NRTL, AND LABELED FOR ITS APPLICATION.
3. ALL CONDUCTORS SHALL BE COPPER, RATED FOR 600 V AND 90 DEGREE C WET ENVIRONMENT.
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 AND WHERE REQUIRED.
9. MODULE SUPPORT RAIL TO BE BONDED TO COPPER G.E.C. VIA WEEB LUG OR ILSCO GBL-4DBT LAY-IN LUG.
10. THE POLARITY OF THE GROUNDED CONDUCTORS IS NEGATIVE.

AC CONDUCTOR AMPACITY CALCULATIONS:
FROM ROOF TOP JUNCTION BOX TO PV LOAD CENTER
AMBIENT TEMPERATURE ADJUSTMENT FOR EXPOSED CONDUIT
PER NEC 310.15(B)(2)(c): + 22°
EXPECTED WIRE TEMP (°C): 33° + 22°
TEMP CORRECTION PER TABLE 310.15: 0.76
#OF CURRENT CARRYING CONDUCTORS: 6
CONDUIT FILL CORRECTION PER NEC 310.15(B)(2)(a): 0.80
CIRCUIT CONDUCTOR SIZE: 10 AWG
CIRCUIT CONDUCTOR AMPACITY: 40A

REQUIRED CIRCUIT CONDUCTOR AMPACITY PER NEC 690.8(A&B):
1.25 X MAX AC OUTPUT CURRENT X # OF INVERTERS PER STRING
BRANCH #1 TO #5 : 1.25 X 1.35 X 9 = 15.19A

DERATED AMPACITY OF CIRCUIT CONDUCTOR PER NEC TABLE 310.15
TEMP CORR. PER NEC TABLE 310.15 X
CONDUIT FILL CORR. PER NEC 310.15(B)(2)(a) X
CIRCUIT CONDUCTOR AMPACITY = 0.76 X 0.80 X 40 = 24.32A

AC CONDUCTOR AMPACITY CALCULATIONS:
FROM PV LOAD CENTER TO FUSED AC DISCONNECT
EXPECTED WIRE TEMP (°C): 33°
TEMP CORRECTION PER NEC TABLE 310.15: 0.96
CIRCUIT CONDUCTOR SIZE: 2/0 AWG
CIRCUIT CONDUCTOR AMPACITY: 195A
#OF CURRENT CARRYING CONDUCTORS: 3
CONDUIT FILL PER NEC 310.15(B)(2)(a): 1
REQUIRED CIRCUIT CONDUCTOR AMPACITY PER NEC 690.8(B):
1.25 X OUTPUT CURRENT OF LOAD CENTER
1.25 X 1.35 X 45 = 75.94A + (E) 91.13A = 167.06A

DERATED AMPACITY OF CIRCUIT CONDUCTORS PER NEC TABLE 310.15:
TEMP CORR. PER NEC 310.15 X
CONDUIT FILL CORR. PER NEC 310.15(B)(2)(a) X
CIRCUIT CONDUCTOR AMPACITY =
0.96 X 1.00 X 195 = 187.2A

NUMBER OF CURRENT
CARRYING CONDUCTORS IN EMTPERCENT OF VALUES

AMBIENT TEMPERATURE SPECS

AMBIENT TEMP (HIGH TEMP 2%)

RECORD LOW TEMP -21°

33°

CONDUIT HEIGHT 0.5"

ROOF TOP TEMP 55°

CONDUCTOR TEMPERATURE RATE 90°

4-6
7-9

10-20

.80

.70

.50

ENPHASE: IQ8M-72-2-US MICROINVERTERS
Input Data (DC)

Recommended Input Power (STC)

Maximum Input DC Voltage

Peak Power Tracking Voltage

Operating Range

Min. / Max. Start Voltage

Max DC Short Circuit Current
Output Data (AC)

Peak Output Power

Nominal Output Current

Nominal Voltage / Range

Nominal Frequency / Range

Extended Frequency / Range

Power Factor at rated power

Maximum unit per 20A Branch Circuit

260-460W +

60V

16V-58V

22V-58V

60V

25A

330W

1.35A

240V/211-264V

60 Hz

47-68 Hz

1.0
11 (240 VAC)
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PLACARDS

ELECTRICAL SHOCK HAZARD

TERMINALS ON LINE AND LOAD
SIDES MAY BE ENERGIZED IN

THE OPEN POSITION

WARNING!

LABEL LOCATION:
INVERTER(S), AC DISCONNECT(S), AC
COMBINER PANEL (IF APPLICABLE).

WARNING!
SOURCES: UTILITY GRID

AND PV SOLAR ELECTRIC
SYSTEM

DUAL POWER SUPPLY

LABEL LOCATION:
UTILITY SERVICE METER AND MAIN
SERVICE PANEL.

MAXIMUM AC OPERATING CURRENT:
NOMINAL OPERATING AC VOLTAGE:

          167.06  AMPS
  240     VAC

PHOTOVOLTAIC AC DISCONNECT

LABEL LOCATION:
AC DISCONNECT(S), PHOTOVOLTAIC SYSTEM POINT OF
INTERCONNECTION.

WARNING!
DO NOT RELOCATE THIS
OVERCURRENT DEVICE

INVERTER OUTPUT CONNECTION

LABEL LOCATION:
ADJACENT TO PV BREAKER (IF
APPLICABLE).

!

DO NOT ADD LOADS

PHOTOVOLTAIC SYSTEM
COMBINER PANEL

WARNING

LABEL LOCATION:
PHOTOVOLTAIC AC COMBINER (IF
APPLICABLE).

NOMINAL OPERATING AC VOLTAGE -

NOMINAL OPERATING AC FREQUENCY-

MAXIMUM AC POWER-

MAXIMUM AC CURRENT-

MAXIMUM OVERCURRENT DEVICE RATING
                   FOR AC MODULE PROTECTION PER CIRCUIT-

V

VA

Hz60

325

A

240

A

1.35

20

LABEL LOCATION:
COMBINER BOX

DATA PER PANEL

SOLAR PV SYSTEM EQUIPPED
WITH RAPID SHUTDOWN

SOLAR ELECTRIC
PV PANELS

TURN RAPID SHUTDOWN
SWITCH TO THE "OFF"

POSITION TO SHUT DOWN
PV SYSTEM AND REDUCE
SHOCK HAZARD IN THE

ARRAY.

LABEL LOCATION:
ON OR NO MORE THAT 1 M (3 FT) FROM THE SERVICE
DISCONNECTING MEANS TO WHICH THE PV SYSTEMS
ARE CONNECTED.

NOTES AND SPECIFICATIONS:
· SIGNS AND LABELS SHALL MEET THE REQUIREMENTS OF THE 2020 ARTICLE

110.21(B), UNLESS SPECIFIC INSTRUCTIONS ARE REQUIRED BY SECTION 690, OR
IF REQUESTED BY THE LOCAL AHJ.

· SIGNS AND LABELS SHALL ADEQUATELY WARN OF HAZARDS USING EFFECTIVE
WORDS, COLORS AND SYMBOLS.

· LABELS SHALL BE PERMANENTLY AFFIXED TO THE EQUIPMENT OR WIRING
METHOD AND SHALL NOT BE HAND WRITTEN.

· LABEL SHALL BE OF SUFFICIENT DURABILITY TO WITHSTAND THE ENVIRONMENT
INVOLVED.

· SIGNS AND LABELS SHALL COMPLY WITH ANSI Z535.4-2011, PRODUCT SAFETY
SIGNS AND LABELS, UNLESS OTHERWISE SPECIFIED.

· DO NOT COVER EXISTING MANUFACTURER LABELS.
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Existing Conditions 



 

View from Bow Street  
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