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1 SITE PLAN WITH ROOF PLAN
PV-1

(18) 415W ROOF MOUNTED SOLAR PHOTOVOLTAIC MODULES
SYSTEM SIZE:  7.47 kW DC STC

EQUIPMENT SUMMARY
(18) MAXEON3 SPR-MAX3-415-BLK-R MODULES
(1) SOLAREDGE HOME HUB SE7600H-US (240)  INVERTER
(1) TESLA POWERWALL ESS UNIT, 5.0 kW AC, 13.5 kWH RATED

PROJECT SITE

ARRAY LOCATIONS

SCALE: 1/16" = 1'-0"

SITE SPECIFICATIONS
OCCUPANCY CATEGORY: II
DESIGN WIND SPEED: 121MPH
EXPOSURE CATEGORY: C
GROUND SNOW LOAD: 48 PSF

GOVERNING CODES
2023 NATIONAL ELECTRICAL CODE
780 CMR, 9th EDITION
UNDERWRITERS LABORATORIES (UL)
STANDARDS
OSHA 29 CFR 1910.269

(E) FENCE

2-STORY
HOUSE

ROOF DESCRIPTION
ROOF ROOF

TILT AZIMUTH

#1 40° 126°

#2 36° 216°

SHEET INDEX
PV-1 SITE PLAN & VICINITY MAP
PV-2 ROOF PLAN & MODULES
PV-3   MOUNTING DETAIL & P.O.C DETAIL
PV-4 ELECTRIC LINE DIAGRAM &

WIRING CALCULATIONS
PV-5 PLACARDS
PV-6             LAYOUT MAP
PV-7 MODULE DATA SHEET
PV-8 INVERTER DATA SHEET
PV-8.1 INVERTER DATA SHEET
PV-9 OPTIMIZER DATA SHEET
PV-10 RAIL DATA SHEET
PV-10.1 RAIL DATA SHEET
PV-11 ATTACHMENT DATA SHEET
PV-12 ATTACHMENT DATA SHEET
PV-12.1 ATTACHMENT DATA SHEET

(E) MAIN SERVICE PANEL

(E) CHIMNEY

ROOF #1
(14) MAXEON3 SPR-MAX3-415-BLK-R MODULES

ROOF #2
(04) MAXEON3
SPR-MAX3-415-BLK-R
MODULES

SOUTH ST

EXISTING
DRIVEWAY

(E) GARAGE

12/05/2023

Firm License Number: COA 01838

VSE Project Number: U1883-1948-231

651 W. galena park blvd. ste. 101
draper, Utah 84020

phone (801) 990-1775
www.vectorse.com

®

Vector Structural Engineering has reviewed the existing structure with
loading from the solar array and screw connections to the existing
framing. The design of the racking system, racking connections, and all
other structural is by others. Mechanical, architectural, and all other
nonstructural aspects of the design are by others. Electrical is by others,
unless stamped by Dean Levorsen.
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(1) TESLA POWERWALL ESS UNIT, 10.0 kW AC, 13.5 kWH 
RATED

PV-13 TESLA POWERWALL DATA SHEET
PV-14 ESS FIRE ROOM DETAIL
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ROOF PLAN &
MODULES

1 ROOF PLAN & MODULES
PV-2 SCALE: 1/8" = 1'-0"

MODULE TYPE, DIMENSIONS & WEIGHT

ROOF TYPE - COMP SHINGLE ROOF
TOTAL ROOF AREA = 1609.22
367.2/1609.22 = 23% OF ROOF
FACE AREA COVERED BY ARRAY

ROOF DESCRIPTION

LEGEND
- JUNCTION BOX

MSP - MAIN SERVICE PANEL

- RAFTER
- 3

4" EMT CONDUIT

- HEAVY LOADS PANELHL

UM - UTILITY METER

INV - INVERTER

- ROOF OBSTRUCTION

- EXTERIOR CONDUIT

- AC DISCONNECTAC

- CHIMNEY

MODULE TYPE = MAXEON3 SPR-MAX3-415-BLK-R
MODULE WEIGHT = 46.7 LBS
MODULE DIMENSIONS = 71.34"x 41.18" = 20.40 SF

LOAD CALCULATION
TOTAL # OF PANELS 18

AREA COVERED (SQ. FT.) 350.46

AVG. LOAD PER CONNECTION POINT (LBS) 21.30

WEIGHT PER SQ. FT. OF SOLAR ARRAY (PSF) 2.31

TOTAL WEIGHT OF MODULES 734.58

TOTAL WEIGHT OF OPTIMIZERS 37.80

TOTAL WEIGHT OF RACKING COMPONENTS 36.92

TOTAL SYSTEM WEIGHT (LBS) 809.30

TOTAL RAIL LENGTH (FT.) 124

# OF 13'-10" CR-44-X RAILS (166") 9

TOTAL RAIL LENGTH FIELD (FT) 124.50

# OF CR-44-X RAIL SPLICES 6

TOTAL # OF MID-CLAMPS 30

TOTAL # OF END-CLAMPS 12

TOTAL # OF L-FOOT ASSEMBLIES 38

MAXEON3
SPR-MAX3-415-BLK-R

MODULE

41.18"

71
.3

4"

(N) JUNCTION BOX

(E) FRONT YARD

(38) PV ATTACHMENT (ROOF #1& #2)
(18) OPTIMIZER (ROOF #1& #2)

(18) SOLAR PANELS (ROOF #1& #2)
(N) CR 44-X RAILS

(E) BACK YARD

(N) SOLAREDGE HOME HUB
SE7600H-US (240) INVERTER

(N) AC DISCONNECT

2X6 RAFTERS
@ 16" O.C.

ROOF #1
TILT - 40°
AZIM.126°

(E) CHIMNEY

(E) 200AMP MAIN SERVICE PANEL

(N) TESLA POWERWALL

(E) UTILITY METER

(N) ESS DISCONNECT
(N) TESLA ENERGY GATEWAY

(N) 125A HEAVY LOADS PANEL

PW - TESLA POWERWALL
GW - TESLA ENERGY

GATEWAY
ED - ESS DISCONNECT

ROOF #2
TILT - 36°
AZIM. 216°

18" FIRE SETBACK

36
" F

IR
E 

SE
TB

AC
K

36" FIRE SETBACK

SOUTH ST

2X6 RAFTERS
@ 16" O.C.

18" FIR
E SETBAC

K
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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

MOUNTING &
 POC DETAIL

PV MODULES

K2-SPLICE FOOT MOUNT XL
K2-EVERSEAL FLASHINGRACKING RAIL

RAFTER

1 MOUNTING  PLAN VIEW

 2x6 RAFTER @ 16" O.C.

3 MOUNTING METHOD
PV-3 SCALE: NTS

2 MOUNTING METHOD
PV-3 SCALE: NTS

SEE (3/PV-3) FOR
ENLARGED VIEW

COMPOSITION ROOF

END/MID CLAMP

PV MODULE

K2-CR 44-X RAIL

(E) COMP
SHINGLE ROOF

K2-SPLICE FOOT
MOUNT XL

T-BOLT AND
HEX NUT SET

(2) GENFAS #12
FASTENERS,
3-3/4" SCREW
FROM GENFLEX

K2-EVERSEAL
FLASHING

PV-3 SCALE: NTS

12/05/2023

Firm License Number: COA 01838

VSE Project Number: U1883-1948-231

651 W. galena park blvd. ste. 101
draper, Utah 84020

phone (801) 990-1775
www.vectorse.com

®

Vector Structural Engineering has reviewed the existing structure with
loading from the solar array and screw connections to the existing
framing. The design of the racking system, racking connections, and all
other structural is by others. Mechanical, architectural, and all other
nonstructural aspects of the design are by others. Electrical is by others,
unless stamped by Dean Levorsen.
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ELECTRICAL LINE
DIAGRAM

AC SYSTEM SUMMARY
NOMINAL SYSTEM VOLTAGE: 240 VOLTS AC

MAX.CURRENT PER 690.8(A)(3): 32 A
MAX.CURRENT PER 690.8(B)(1): 40.00 A

ARRAY CONFIGURATION

SYSTEM: 7.47 KWSTC, 7.6 KW AC

TOTAL PV MODULE QTY: 18

INVERTER I.D. # INV#1

INVERTER AC POWER (KW): 7.6

PV POWER (KW STC) 7.47

MODULE TOTAL QTY 18

DC:AC RATIO 0.98

POWER OPTIMIZER SPECIFICATIONS
MODEL NO. SOLAREDGE: S440

MAX INPUT POWER: 440 W

MAX VOC: 60 V

OUTPUT CURRENT: 15 A

OUTPUT VOLTAGE: 60 V

MIN. STRING LENGHT: 8

MAX. STRING LENGHT: 25

MAX. STRING POWER: 6800 W

INVERTER SPECIFICATIONS

MODEL NO. SOLAREDGE HOME HUB:
SE7600H-US

POWER RATING: 7.6 KW AC

NOMINAL VOLTAGE: 240 V

MAX OUTPUT CURRENT: 32A

CEC WEIGHTED EFFICIENCY: 99%

MAXIMUM DC VOLTAGE: 480 V

INVERTER QUANTITY: 1

AMPACITY CHECK FOR AC
DISCONNECT CONDUCTORS

 CONDUCTOR # of c.c.c 's
AMPACITY 3

55 AMPS DERATE PER
310.15(B)(3)(a)

1.00
55 AMPS X 1.00 = 55A

55 A   X  .94(temp) = 51.70A > 40.00A

IN
PU

T 
'A

' &
 'B

'

STRING QTY: 2

STRING LENGTH 9
MAX. OPEN CIRCUIT VOLTAGE 480

OPERATING VOLTAGE 380
MAX. SHORT CIRCUIT CURRENT 37.5

OPERATING CURRENT 30

WIRE AND CONDUIT SCHEDULE

TAG COND
QTY

COND
SIZE

COND
TYPE

GND
QTY

GND
SIZE

GND
TYPE

DC1 2/STRINGS AWG#10 PV-WIRE 1 AWG#6 BARE
CU

DC2 4 AWG#10 THWN-2 1 AWG#10 THWN-2

AC1 3 AWG#8 THWN-2 1 AWG#10 THWN-2

AC2 3 AWG#8 THWN-2 1 AWG#10 THWN-2

TAG CIRCUIT
ORIGIN

CIRCUIT
DESTINATION

CONDUCTOR SPECIFICATIONS REQUIRED CONDUCTOR AMPACITY AMPACITY CHECK #1 CORRECTED AMPACITY CALCULATION AMPACITY CHECK #2

MATERIAL TEMP.
RATING

TRADE
SIZE

AMPACITY @
30°C PER

310.15(B)(16)

INVERTER
OUTPUT

CURRENT
X #OF

INVERTERS =
MAX

CURRENT PER
690.8(A)(3)

X
125% PER
690.8(B)(1) =

MAX
CURRENT

PER
690.8(B)(1)

MAX
CURRENT

PER
690.8(B)(1)

< CONDUCTOR
AMPACITY

CONDUCTOR
AMPACITY X TEMP

DERATE X
CONDUIT

FILL
DERATE

=
DERATED

CONDUCTOR
AMPACITY

MAX
CURRENT

PER
690.8(B)(1)

<
DERATED

CONDUCTOR
AMPACITY

AC1 INVERTER TESLA ENERGY
GATEWAY COPPER 90° AWG#8 55 AMPS 32 X 1 = 32.0 AMPS X 1.25 = 40.00 40.00 AMPS < 55 AMPS 55 X 0.94 X 1.00 = 51.70 40.00 AMPS < 51.70 AMPS

TAG CIRCUIT ORIGIN CIRCUIT
DESTINATION

CONDUCTOR SPECIFICATIONS REQUIRED CONDUCTOR AMPACITY AMPACITY CHECK #1

MATERIAL TEMP.
RATING

TRADE
SIZE

AMPACITY @
30°C PER

310.15(B)(16)

OPTIMIZER
OUTPUT

CURRENT
X

#OF
PARALLEL
STRINGS

=
MAX

CURRENT PER
690.8(A)(3)

X
125% PER
690.8(B)(1) =

MAX
CURRENT

PER
690.8(B)(1)

MAX
CURRENT

PER
690.8(B)(1)

< CONDUCTOR
AMPACITY

DC1 PV STRING JUNCTION BOX COPPER 90° AWG#10 40 AMPS 15.0 X 1 = 15.0 AMPS X 1.25 = 18.75 18.75 AMPS < 40 AMPS

DC2 JUNCTION BOX INVERTER COPPER 90° AWG#10 40 AMPS 15.0 X 1 = 15.0 AMPS X 1.25 = 18.75 18.75 AMPS < 40 AMPS

STRING 1 : (1) PV MODULE PER OPTIMIZER
(09) OPTIMIZERS CONNECTED IN SERIES

3.73 KW STC TOTAL

DC1

-

GGGG

+ -

+ -

+ -

+ -

+ -

+ -

+ -

+ -

-+ -+ -+

09 08 2 1

STRING 2 : (1) PV MODULE PER OPTIMIZER
(09) OPTIMIZERS CONNECTED IN SERIES

3.73 KW STC TOTAL

+

DC2

L1

L2
N

G

G

G G N L2 L1

= ~

G

ON ROOFTOP

GG

(N) JUNCTION BOX
600 VDC, NEMA 3 UL

LISTED

INVERTER:1
SOLAREDGE SE7600H-US HOME HUB
OUTPUT: 240 VAC,32A,99.0% CEC
WEIGHTED EFFICIENCY NEMA 3R, UL
LISTED, INTERNAL GFDI WITH
INTEGRATED DC DISCONNECT

G

PV SYSTEM MAXIMUM VOLTAGE CALCULATION PER NEC 690.7 (A)
VOC

CORRECTION
FACTOR

X VOC X
MAX #OF

MODULES IN
SERIES

=
TEMPERATURE

CORRECTED OPEN
CIRCUIT VOLTAGE

1.18 X 40.7 X 1 = 48.03

PV MODULE SPECIFICATIONS

MODEL NO. MAXEON3 SPR-MAX3-415-BLK-R

WEIGHT: 46.7 LBS

DIMENSIONS: 71.34"X41.18"X1.57" INCH

MODULE POWER @ STC: 415 W

VOC (OPEN-CIRCUIT VOLTAGE): 40.7 V

VMP (MAX-POWER VOLTAGE): 35.3 V

ISC (SHORT-CIRCUIT CURRENT): 12.64 A

IMP (MAX-POWER CURRENT): 11.75 A

L2

L1

L2

L1

G G

(N) AC DISCONNECT:
240V, 60AMP
NON-FUSED

NEMA 3R, UL LISTED

BLDG. EXTERIOR WALL

INSIDE BASEMENT

TO ENERGY GATEWAY

L1

(N) 13.5 KWH TESLA
POWERWALL 2.0, UL
LISTED, NEMA 3R

T 
 E

  S
  L

  A

AC2

NOTE:
STORAGE CHARGING CAPABILITY:

GENERATION ONLY STORAGE
DISCHARGING CAPABILITY:ONSITE LOAD

ONLY

NOTE:
INSTALLER MUST SEPARATE

THE GROUNDED CONDUCTOR
FROM EQUIPMENT GROUNDS

IN THIS LOAD CENTER

(E) MAIN SERVICE PANEL,
1-PH, 3-W,

SIEMENS , 200A
RATED,240V, 2P

TO ALL BACKED UP
LOADS LARGEST

ALLOWED > OR = 30 A

MCOMM LINE
TO POWERWALL

200A/2P

L1 L1L1

(N) ENERGY GATEWAY
240 VAC, 200A
NEMA 3R, UL LISTED

INSIDE BASEMENT

N

L2

L1

G

G

N

(N) 125A HEAVY
LOADS PANEL

L2

L1

G
N

L2

L1

G
N

(N) ESS DISCONNECT:
12V, 10AMP NON-FUSED
NEMA 3R , UL LISTED

30A/2P

200A/2P

EXISTING GROUNDING
ELECTRODE SYSTEM

AC1AC1

L2

N

G

40A/2P

100A/2P
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SPARRELL James & TOWLER Katherine • 125 South Street, Portsmouth, NH
Rooftop Solar Array Mock-up photos

Fig. 1: Aerial view

Fig. 2: Ground view

Arrays shown are not to scale.
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