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ANSI B (17.00 X 11.00 INCHES)

THIS ROOF MOUNTED SOLAR PHOTOVOLTAIC (PV) SYSTEM SHALL BE INSTALLED AT THE

SINGLE FAMILY RESIDENCE IN COLUMBUS , OH. THE ENERGY PRODUCED BY THIS PV SYSTEM

SHALL BE INTERCONNECTED WITH THE UTILITY GRID THROUGH THE EXISTING ON-SITE

ELECTRICAL EQUIPMENT VIA A PV BREAKER IN THE MAIN PANEL. THIS SYSTEM DOES NOT

INCLUDE STORAGE BATTERIES.

1) ALL DIMENSIONS SHALL BE FIELD VERIFIED BY INSTALLER PRIOR TO INITIATING

CONSTRUCTION.

2) ALL EQUIPMENT SHALL BE INSTALLED IN ACCORDANCE WITH THE

MANUFACTURER'S INSTALLATION INSTRUCTIONS.

3) ALL EQUIPMENT SHALL BE LISTED FOR ITS SPECIFIC APPLICATION BY UL OR

EQUIVALENT AGENCY.

4) ALL EQUIPMENT SHALL BE RATED FOR THE ENVIRONMENT IN WHICH IT IS

INSTALLED.

5) ACCESS TO ELECTRICAL COMPONTS OVER 150 VOLTS-TO-GROUND SHALL BE

RESTRICTED TO QUALIFIED PERSONNEL.

6) ALL CONDUCTORS SHALL BE COPPER, RATED FOR 600 VOLTS AND 90

DEGREES C WET ENVIRONMENT, UNLESS OTHERWISE NOTED.

7) UNSPECIFIED EQUIPMENT DIMENSIONS SHALL BE DETERMINED ACCORDING TO

APPLICABLE CODES UPON INSTALLATION.

8) PV MODULES FRAMES SHALL BE BONDED TO RACKING RAIL PER THE MODULE

MANUFACTURE'S LISTED INSTRUCTION SHEET.

9) PV MODULE RACKING RAIL SHALL BE BONDED TO BARE COPPER GEC VIA

WEEB LUG OR EQUIVLENT LISTED EQUIPMENT.

10) GROUNDING ELECTRODE CONDUCTOR (GEC) SHALL BE CONTINUOUS AND/OR

IRREVERSIBLY SPLICED/WELDED.

11) ALL JUNCTION BOXES, COMBINER BOXES, AND DISCONNECTS SHALL BE

INSTALLED IN ACCESSIBLE LOCATIONS.

12) WORKING SPACE ARROUND ELECTRICAL EQUIPMENT SHALL COMPLY WITH

2017 NEC 110.26.

PRELIM
IN

ARY

NOT FOR CONSTRUCTIO
N

SCOPE OF WORK SITE SPECIFICATIONS

GOVERNING CODES

ELECTRICAL EQUIPMENT

(18) REC REC320NP (337 sq-ft)

(18) SOLAREDGE P320 OPTIMIZERS

(1) SOLAREDGE SE5000H-US INVERTER

(1) PV PRODUCTION METER

(1) INDR. AC DISCONNECT - FUSED

(1) EXT. AC DISCONNECT - FUSED

MOUNTING AND RACKING

(36) UNIRAC FLASH LOC

(12) UNIRAC END CLAMPS

(30) UNIRAC MID CLAMPS

(9) UNIRAC STANDARD RAIL (168 IN.)

2017 NATIONAL ELECTRIC CODE

2017 OHIO BUILDING CODE

2014 OHIO FIRE CODE

2019 OHIO RESIDENTIAL CODE

UNDERWRITERS LABORATORIES (UL) STANDARDS

OSHA CFR 1910.272

BUILDING DISCRIP: SINGLE FAMILY RESIDENCE

BUILDING TYPE: RESIDENTIAL

LANDSCAPE: SUBURBAN

UTILITY: AEP OHIO

AHJ:

OCCUPANCY CATEGORY: II

EXPOSURE CATEGORY: C

DESIGN WIND SPEED:  115 MPH (ASCE 7-10)

DESIGN SNOW LOAD: 25 PSF(ASCE 7-10)

MARXEN, LEE

227 NORTH ARDMORE RD, COLUMBUS , OH 43209

18 REC 320 - 5.8 KWSTC

PROJECT MANAGER: ADAM BROWN SOLAR CONSULTANT: JAMEY JONES

PHONE: 740-249-4533 ext. 134 SITE VISIT TECH: NICK BOLTON

EMAIL: jbrown@thirdsunsolar.com DESIGN ENGINEER: KATHRYN BIGLER

SHEET INDEX

T1.0 COVER

A1.0 SITE PLAN

A1.1 PV LAYOUT-ROOF 1

A2.0 MOUNTING & RACKING

E1.0 ELECTRICAL RISER

E2.0 ELECTRICAL CALCS

E3.0 SAFETY PLACARDS

D1.0 PV MODULE DATASHEET

D2.0 INVERTER DATASHEET

D2.1 OPTIMIZER DATASHEET

D3.0 RACKING DATASHEET

D4.0 GROUNDING DATASHEET

MARXEN, LEE
227 NORTH ARDMORE RD

COLUMBUS , OH 43209

Firm License Number: 03392

02/17/2020

VSE Project Number: U2513-0172-201

Vector Structural Engineering has reviewed the existing structure
with loading from the solar array and lag screw connections to the
existing framing. The design of the racking system, connections,
and all other structure 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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PV LAYOUT

KATHRYN BIGLER

RACKING SCHEDULE

UNIRAC FLASH LOC 36 COUNT

UNIRAC END CLAMPS 12 COUNT

UNIRAC MID CLAMPS 30 COUNT

UNIRAC STANDARD RAIL (168 IN.) 9 COUNT

A1.1

REVISIONS
Description Date Int Rev
ORIGINAL 02/04/20 KB 0

REV. 1 02/13/20 KB A

ROOF LOAD CALCS

QTY WEIGHT TOTAL

PV MODULE 18 X 39.7 LBS = 715 LBS

RACKING RAIL LN.

FT. 126 X 0.85 LB/FT = 107 LBS

CLAMPS 42 X 0.125 LBS = 5 LBS

ATTACHMENTS 36 X 2 LBS = 72 LBS

TOTAL WEIGHT = 899 LBS

ARRAY AREA = 337 SQFT

DEAD LOAD = 3 LB/SQFT

POINT LOAD = 25 LBS
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Vector Structural Engineering has reviewed the existing structure
with loading from the solar array and lag screw connections to the
existing framing. The design of the racking system, connections,
and all other structure 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.

Firm License Number: 03392
02/17/2020

VSE Project Number: U2513-0172-201
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Vector Structural Engineering has reviewed the existing structure
with loading from the solar array and lag screw connections to the
existing framing. The design of the racking system, connections,
and all other structure is by others. Mechanical, architectural, and
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STRING #1.1: (1) MODULE PER OPTIMIZER

(9) OPTIMIZERS CONNECTED IN SERIES

2.88 KWSTC TOTAL
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UL LISTED DC

DISCONNECT

(N) PV INVERTER # 1

SOLAREDGE SE5000A-US

5.0 KW, 21 A, 240 VAC

TRANSFORMERLESS, UNGROUNDED

INTERNAL GFDI, AFCI, RAPID

SHUTDOWN, NEMA 3R, UL LISTED

+ - + - + -G

+ - + - + -G

L1

L2

N

G

+ - + - + -G

G G

L1

L2

N

L1

L2

N

240 VAC, 320 A

NEMA 3R, UL LISTED

(N) PV METER

AC1

C2 C2

G G

L1

L2

N

L1

L2

N

C2

30 A

FUSES

N-G

BOND

C2

(N) EXT.

AC DISCO

240 VAC, 60 A

NEMA 3R, UL LISTED

(N) BI-DIRECTIONAL

UTILITY METER

1-PHASE, 240 V

TO

UTILITY

GRID

UPGRADE PERFORMED BY

UTILITY IF NECESSARY

G G

L1

L2

N

L1

L2

N

BUILDING INTERIOR

(N) INT.

AC DISCO

240 VAC, 60 A

NEMA 3R, UL LISTED

L1

L2

N

L1

L2

N

STRING #1.2: (1) MODULE PER OPTIMIZER

(9) OPTIMIZERS CONNECTED IN SERIES

2.88 KWSTC TOTAL

DC1

FREE

AIR

BUILDING

EXTERIOR

UNSPLICED COMBINED AC/DC

GROUNDING CONDUCTOR

PER NEC 690.47(C)(3)

INSTALLED PER NEC 250.64(E)

(E) GROUNDING

ELECTRODE

(E) MAIN SERVICE

DISCONNECT

100 A, 240 V, 2-P

(E) MAIN PANEL

125A, 240 V

G

N

INSTALL NEW SYSTEM

IF NONE EXISTS

L1

L2

N

L1

L2

N

L1

L2

N

L1

L2

N

100A

(E) BONDING JUMPER

L1

L2

N

AC1 AC1 AC1

MASTHEAD OR

TRANSITION BOX

 EXTERIOR

DC2

C1

30 A

FUSES

N-G

BOND

30A

(N) PV BREAKER

30 A, 240 V, 2-P

INSTALLED PER

NEC 705.1 2(D)(2)(3)(b)
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DC WIRE SCHEDULE

MF TAG
PHASE/NEUTRAL  CONDUCTOR GROUND CONDUCTOR EST.

DIST.
(ft)QTY MTL SIZE TYPE QTY MTL SIZE TYPE

1 DC1 4 CU AWG #10 PV Wire 1 CU AWG #6 BARE 25
1 DC2 4 CU AWG #10 THWN 1 CU AWG #6 THWN-2 50

AC WIRE SCHEDULE

MF TAG
PHASE/NEUTRAL  CONDUCTOR GROUND CONDUCTOR EST.

DIST.
(ft)QTY MTL SIZE TYPE QTY MTL SIZE TYPE

1 AC1 3 CU AWG #6 THWN 1 CU AWG #6 THWN 30

CONDUIT SCHEDULE

MF TAG SIZE TYPE
EST.
DIST.
(ft)

1 C1 1" EMT 50

1 C2 1" EMT 30
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Inverter I.D. Inv 1
Inverter AC Power (kW): 5

PV Power (kWstc): 5.76
Modules Total Qty: 18

Inverter DC/AC Ratio: 1.15

IN
PU

T 
1

String Qty: 1
String Length: 9

Max Open Circuit Voltage: 480

Operating Voltage: 380

Max Short Circuit Current: 15

Operating Current: 7.6

Max Input Power: 2880

IN
PU

T 
2

String Qty: 1
String Length: 9

Max Open Circuit Voltage: 480

Operating Voltage: 380

Max Short Circuit Current: 15

Operating Current: 7.6

Max Input Power: 2880

Inverter Specifications

IN
VE

RT
ER

 1

Model Number: SolarEdge SE5000H-US
Power Rating: 5000 Watts

Nominal Voltage: 240 Volts AC
Max Output Current: 21 Amps

CEC Efficiency: 99 %
Max DC Voltage: 480 Volts DC

Max DC Current: 45 Amps DC

Max DC Power: 7750 Watts

PV System Summary

Number of Panels: 18 Count

Max DC Power: 5.76 kWstc
Max Voltage per 690.7(A): 480 Volts DC

Max Current per 690.8(A)(5): 15 Amps DC
AC System Summary

Number of Inverters: 1 Count
Max AC Power: 5 KW AC

DC/AC Ratio: 1.15 W/W
Nominal System Voltage: 240 Volts AC

Max Current per 690.8(A)(3): 21 Amps AC

PV Module Specifications

Model Number: REC REC320NP
Weight: 39.7 lbs

Dimensions: 65.9 x 39.25 x 1.1 (in)

Power @ STC: 320 Watts
Voc: 40.3 Volts DC

Vmmp: 34.2 Volts DC
Isc: 10.22 Amps

Immp: 9.37 Amps
Voc Temp Coeff: -0.27 %/°C
Isc Temp Coeff: 0.04 %/°C

Max Fuse Rating: 20 Amps
Power Optimizer Specifications

Model Number: SolarEdge P320
Max Input Power: 320 Watts

Max Input Voc: 48 Volts DC
Max Input Isc: 11 Amps

Max Output Voltage: 60 Volts DC
Max Output Current: 15 Amps

Min. String Length: 8 Modules
Max. String Length: 25 Modules
Max. String Power: 5700 Watts

PV System Maximum Voltage Calculation per NEC 690.7(A)
Local Record Low Temp: -13 °C

Data Source: COLUMBUS PORT COLUMBUS INTL A

Voc Temp
Coefficient x

25°C -
Record

Low
Temp.

0 + 1 =
Voc

Correction
Factor

-0.27%/°C x 38 °C + 1 = 1.1026

Voc
Correction

Factor
x Voc x

Number
of

Modules
in Series

=
Temp Corrected

Open Circuit
Voltage

1.1026 x 40.3 x 1 = 44.4 Volts DC
120% Rule per NEC 705.12(D)(2)(3)(b)

Main Busbar
Rating: X 1.2 -

Main
Breaker
Rating:

= Max PV Breaker
Size

125 X 1.2 - 100 = 50

MF Tag

Circuit Details Conductor Specifications

Origin Destination
 Environment Est.

1-Way
Dist (ft)

MAX
#

Ungnd
Cond

Mtl
Temp
Rating

Trade
Size

Wire
Type

# ||
Set

Ampacity @
30°C

310.15(B)(16)Location Exposure

1 DC1 PV String Transition
Box Rooftop Free Air 25 4 CU 90°C AWG #10 PV Wire 1 55 Amps

2 DC2 Transition
Box Inverter #1 Interior EMT Conduit 50 2 CU 75°C AWG #10 THWN 1 35 Amps

1 AC1 Inverter #1 Main Panel Interior EMT Conduit 30 2 CU 75°C AWG #6 THWN 1 65 Amps

MF Tag

ReƋ. Conductor Ampacity Ampacity Check #1 Conductor Temperature Drating Conduit Fill Derating Corrected Ampacity Calculation Ampacity Check #2

 DC
Amps x

100%
690.8
(A)(5)

x
125%
690.8
(B)(1)

=
Max DC

690.8(B)(1) < Cond.
Amps

Local 2%
Avg. High
Temp (°C)

Height
Above

Roof (in)

Temp Adder
310.15(B)(3)

(c)

Operating
Temp (°C)

Temp Derate
310.15(B)(2)

(a)

# of
Ungnd.
Cond.

Fill Derate
310.15(B)

(3)(a)

Cond.
Amps x Temp

Derate x Fill
Derate =

Derated
Conductor
Ampacity

>
Max

Current
690.8(A)(2)

1 DC1 15 x 1 x 1.25 = 18.75 A < 55 A 32 3.5-12 17 49 0.82 N/A 1 55 x 0.82 x 1 = 45.1 A > 15 A
2 DC2 15 x 1 x 1.25 = 18.75 A < 35 A 32 N/A 0 32 0.94 2 1 35 x 0.94 x 1 = 32.9 A > 15 A

MF Tag

ReƋ. Conductor Ampacity Ampacity Check #1 Conductor Temperature Drating Conduit Fill Derating Corrected Ampacity Ampacity Check #2

AC
Amps x

100%
690.8
(A)(3)

x
125%
690.8
(B)(1)

=
Max AC

690.8(B)(1) < Cond.
Amps

Local 2%
Avg. High
Temp (°C)

Height
Above

Roof (in)

Temp Adder
310.15(B)(3)

(c)

Operating
Temp (°C)

Temp Derate
310.15(B)(2)

(a)

# of
Ungnd.
Cond.

Fill Derate
310.15(B)

(3)(a)

Cond.
Amps x Temp

Derate x Fill
Derate =

Derated
Conductor
Ampacity

>
Max

Current
690.8(A)(2)

1 AC1 21 x 1 x 1.25 = 26.25 A < 65 A 32 N/A 0 32 0.94 2 1 65 x 0.94 x 1 = 61.1 A > 21 A



SOLAR PV SYSTEM EQUIPPED
WITH RAPID SHUTDOWN

AC DISCONNECT

PHOTOVOLTAIC
POWER SOURCE

REQ'D BY: NEC 690.54

APPLY TO:

AC DISCONNECTS, IF NOT APPLIED BY MFR

9

PHOTOVOLTAIC SYSTEM
DC DISCONNECT

REQ'D BY: NEC 690.13(B)

APPLY TO:

DC DISCONNECT SWITCHES

*MUST BE REFLECTIVE

3
REQ'D BY: NEC 690.13(B)

APPLY TO:

AC DISCONNECT SWITCHES

4

REQ'D BY: NEC 690.31(G)(3)

APPLY TO:

DC CIRCUIT JUNCTION BOXES, RACEWAYS,

CABLE TRAYS, CONDUIT BODIES WITHIN

AVAILABLE OPENINGS, EVERY 10', WITHIN 1' OF

TURNS/PENETRATIONS

6

THIS ELECTRIC SYSTEM IS
ALSO SERVED BY A

PHOTOVOLTAIC SYSTEM

REQ'D BY: NEC 705.12(D)(3)

APPLY TO:

ANY/ALL ELECTRICAL PANELS CONNECTED

TO MULTIPLE POWER SOURCES

7

POWER SOURCE OUTPUT CONNECTION
DO NOT RELOCATE THIS OVERCURRENT DEVICE

WARNING

REQ'D BY: NEC 705.12(D)(2)(3)(b)

APPLY TO:

PV BACKFED CIRCUIT BREAKER(S)

8

WARNING: PHOTOVOLTAIC
POWER SOURCE

PHOTOVOLTAIC SYSTEM
AC DISCONNECT

REQ'D BY: NEC 690.56(B)

APPLY TO:

APPLY NEAR SERVICE DISCONNECT IF NOT IN

SAME LOCATION

10

THIS SITE CONTAINS A
PHOTOVOLTAIC
 POWER SYSTEM

SYSTEM DISCONNECT LOCATION:

RAPID SHUTDOWN SWITCH FOR
SOLAR PV SYSTEM

REQ'D BY: NEC 690.56(C)(3)

APPLY TO:

RAPID SHUTDOWN SWITCH

1

REQ'D BY: NEC 690.56(A) & 705.10

APPLY TO:

APPLY NEAR SERVICE DISCONNECT & PV SYSTEM

DISCONNECT IF NOT IN SAME LOCATION

11

OPERATING CURRENT: 21 AMPS
OPERATING VOLTAGE: 240 VOLTS

REQ'D BY: NEC 690.12(B)(2)(1), 690.56(C)(1)

APPLY TO:

SERVICE DISCONNECT

2

TURN RAPID
SHUTDOWN SWITCH

TO THE "OFF"
POSITION TO SHUT
DOWN PV SYSTEM

AND REDUCE SHOCK
HAZARD IN THE

ARRAY.

SOLAR
ELECTRIC

PV PANELS

PHOTOVOLTAIC SYSTEM

REQ'D BY: NEC 690.53

APPLY TO:

INVERTER #1 AND DC DISCONNECTS

5

INVERTER OUTPUT: 5KW, 21A, 240V

INPUT 1 SPECIFICATIONS
          OPERATING CURRENT: 7.57 AMPS

          MAX SYSTEM CURRENT: 15 AMPS
          OPERATING VOLTAGE: 380 VOLTS
          MAX SYSTEM VOLTAGE: 480 VOLTS

INPUT 2 SPECIFICATIONS
          OPERATING CURRENT: 7.57 AMPS
          MAX SYSTEM CURRENT: 15 AMPS
          OPERATING VOLTAGE: 380 VOLTS
          MAX SYSTEM VOLTAGE: 480 VOLTS

EXT. SOLAR

DISCONNECT

PV ARRAY
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