
4/6/2020

1/5

A.1: Project Information

A.1: Attorney / Agent Information

A.2: Fee Worksheet

*(ARB) Architectural Review Board
Application - Major Review (for
Additions to Principal structures
(including porches) , Additions to
Accessory structures, and New
Principal Structures that DO NOT
REQUIRE A VARIANCE. ( You must
proceed to the BZAP application if you
wish to request a variance from the
Zoning Code) ARB meets on the 2nd
Thursday of the month (except
December) applications are due 4
weeks prior.

ARB-20-10
Status: Active

Submitted: Feb 27, 2020

Applicant

  christine mcmillian 
   740-331-4984 
   cmcmillian@third-sun.com

Location

227 N ARDMORE RD 
Bexley, OH 43209

Brief Project Description - ALSO PROVIDE 2 HARD COPIES (INCLUDING PLANS) TO THE BUILDING DEPARTMENT..

roof mounted solar electric. Grid interconnected. 18 panels totaling 337 sf. Black on black panels flush with south side roof surface. 

Architecture Review

true

Demolition

--

Planned Unit Dev

--

Rezoning

--

Agent Name

Adam Brown (or other rep from Third Sun Solar, LLC)

Agent Address

762 W Union Street

Agent Email

cmcmillian@third-sun.com

Agent Phone

740-331-4984

Property Owner Name

Lee Marxen

Property Owner phone

614-596-0282

If owner will not be present for review meeting, you must submit a permission to represent signed by the current owner.

*will submit signed doc from customer for permission to represent if he does not wish to attend as well.

Estimated Valuation of Project

25300

Minor Architectural Review

--

Major Architectural Review

true

Variance Review - Fill out a BZAP Application instead.

--

Zoning Zoning Review Type
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B: Project Worksheet: Property Information

B: Project Worksheet: Lot Info

B: Project Worksheet: Primary Structure Info

B: Project Worksheet: Garage and/or Accessory Structure Info (Incl. Decks, Pergolas, Etc)

-- --

Sign Review and Architectural Review for Commercial Projects

--

Review Type

Special Permit, Conditional Uses and All Others

Appeal of ARB decision to BZAP

--

Appeal of BZAP decision to City Council

--

Occupancy Type

Residential

Zoning District

I do not know

Use Classification

R-1 (25% Building and 40% Overall)

Width (ft)

--

Depth (ft)

--

Total Area (SF)

337

Existing Footprint (SF)

--

Proposed Addition (SF)

337

Removing (SF)

--

Type of Structure

solar panels flush with roof surface

Proposed New Primary Structure or Residence (SF)

--

Total Square Footage

337

Existing Footprint (SF)

--

Proposed Addition (SF)

--

New Structure Type

--

Ridge Height

--

Proposed New Structure (SF)

--

Is there a 2nd Floor

--

Total of all garage and accessory structures (SF)

--

Total building lot coverage (SF)

--

Total building lot coverage (% of lot)

--

Is this replacing an existing garage and/or accessory structure?

No
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B: Project Worksheet: Hardscape

B: Project Worksheet: Total Coverage

C.1 Architectural Review Worksheet: Roofing

C.1 Architectural Review Worksheet: Windows

C.1 Architectural Review Worksheet: Doors

Existing Driveway (SF)

--

Existing Patio (SF)

--

Existing Private Sidewalk (SF)

--

Proposed Additional Hardscape (SF)

--

Total Hardscape (SF)

--

Total overall lot coverage (SF)

--

Total overall lot coverage (% of lot)

--

Roofing

--

Structure

--

Existing Roof Type

--

New Roof Type

--

New Single Manufacturer

--

New Roof Style and Color

--

Windows

--

Structure

--

Existing Window Type

--

Existing Window Materials

--

New Window Manufacturer

--

New Window Style/Mat./Color

--

Doors

--

Structure

--

Existing Entrance Door Type

--

Existing Garage Door Type

--

Door Finish

--

Proposed Door Type

--
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C.1 Architectural Review Worksheet: Exterior Trim

C.2 Architectural Review Worksheet: Exterior Wall Finishes

D: (Staff Only) Tree & Public Gardens Commission Worksheet

Attachments (4)

Proposed Door Style

--

Proposed Door Color

--

Exterior Trim

--

Existing Door Trim

--

Proposed New Door Trim

--

Existing Window Trim

--

Proposed New Window Trim

--

Trim Color(s)

--

Do the proposed changes affect the overhangs?

--

Exterior Wall Finishes

--

Existing Finishes

--

Existing Finishes Manufacturer, Style, Color

--

Proposed Finishes

--

Proposed Finishes Manufacturer, Style, Color

--

Design plan with elevations (electronic copy as specified in
instructions plus 1 hard copy)

--

Design Specifications as required in item 3 in "Review
Guidelines and List of Criteria" above

--

Applicant has been advised that Landscape Designer/Architect
must be present at meeting

--

pdf

pdf

pdf

pdf

Architectural Plans which include Exterior Elevations and floor plans of existing and proposed
Feb 27, 2020

Photographs (required)
Feb 27, 2020

Site Plan
Feb 27, 2020

Marxen Letter SS.pdf
Feb 27, 2020
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Timeline

Payment
Status: Paid February 27th 2020, 6:32 am

Zoning Officer
Status: In Progress

Assignee: Kathy Rose

Kathy Rose February 27th 2020, 8:28:21 am
schedule for the April 9th ARB meeting.

Design Planning Consultant
Status: Pending

Assignee: Karen Bokor

Architectural Review Board
Status: Pending

Board of Zoning and Planning
Status: Pending

City Council
Status: Pending

Tree Commission
Status: Pending

Arborist
Status: Pending



VSE Project Number: U2513.0172.201

February 17, 2020

Third Sun Solar

762 West Union Street, Suite C

Athens, OH 45701

REFERENCE:  Marxen Residence: 227 North Ardmore Road, Columbus, OH 43209

Solar Array Installation

To Whom It May Concern:

Per your request, we have reviewed the existing structure at the above referenced site. The purpose of our review was to

determine the adequacy of the existing structure to support the proposed installation of solar panels on the roof as shown on

the panel layout plan.  

Based upon our review, we conclude that the existing structure is adequate to support the proposed solar panel installation.  

Design Parameters

Code: Ohio Building Code (2015 IBC) & 2019 Residential Code of Ohio (2018 IRC)

Design wind speed for risk category II structures: 115 mph  (3-sec gust) per ASCE 7-10

Wind exposure category: C

Ground snow load:  20 psf

Existing Roof Structure

Roof structure: 2x6 rafters @ 16" O.C.

Roofing material: composite shingles

Roof slope: 27°

Conclusions

Based upon our review, we conclude that the existing structure is adequate to support the proposed solar panel installation.

In the area of the solar array, other live loads will not be present or will be greatly reduced (Ohio Building Code, Section

1607.12.5). The glass surface of the solar panels allows for a lower slope factor per ASCE 7, resulting in reduced design

snow load on the panels. The gravity loads, and thus the stresses of the structural elements, in the area of the solar array are

either decreased or increased by no more than 5%. Therefore, the requirements of Section 3404.3 of the Ohio Building Code

are met and the structure is permitted to remain unaltered. 

The solar array will be flush-mounted (no more than 6" above the roof surface) and parallel to the roof surface. Thus, we

conclude that any additional wind loading on the structure related to the addition of the proposed solar array is negligible.

Because the increase in lateral forces is less than 10%, this addition meets the requirements of the exception in Section

3404.4 of the Ohio Building Code. Thus the existing lateral force resisting system is permitted to remain unaltered.

651 W. Galena Park Blvd., Ste. 101 / Draper, UT 84020 / T (801) 990-1775 / F (801) 990-1776 / www.vectorse.com



VSE Project Number: U2513.0172.201

Marxen Residence

2/17/2020

Limitations

Installation of the solar panels must be performed in accordance with manufacturer recommendations. All work performed

must be in accordance with accepted industry-wide methods and applicable safety standards. The contractor must notify

Vector Structural Engineering, LLC should any damage, deterioration or discrepancies between the as-built condition of the

structure and the condition described in this letter be found. Connections to existing roof framing must be staggered, except

at array ends, so as not to overload any existing structural member. The use of solar panel support span tables provided by

others is allowed only where the building type, site conditions, site-specific design parameters, and solar panel configuration

match the description of the span tables. The design of the solar panel racking (mounts, rails, etc.), the connection of the

racking to the roof and electrical engineering is the responsibility of others. Waterproofing around the roof penetrations is the

responsibility of others. Vector Structural Engineering assumes no responsibility for improper installation of the solar array.  

VECTOR STRUCTURAL ENGINEERING, LLC

OH Firm License: 3392

02/17/2020

_______________________________________________________

Roger Alworth, P.E.

OH License: PE 73372 - Expires: 12/31/2020

Principal

Enclosures

RTA/bcs

02/17/2020

651 W. Galena Park Blvd., Ste. 101 / Draper, UT 84020 / T (801) 990-1775 / F (801) 990-1776 / www.vectorse.com



JOB NO.: U2513.0172.201

SUBJECT: WIND PRESSURE

PROJECT: Marxen Residence

Label: Note: Calculations per ASCE 7-10

SITE-SPECIFIC WIND PARAMETERS:

Basic Wind Speed [mph]: 115 Notes:

Exposure Category: C

Risk Category: II

Importance Factor, I:

ADDITIONAL INPUT & CALCULATIONS:

Height of Roof, h [ft]: 25 (Approximate)
Comp/Cladding Location: Hip? No

Enclosure Classification:

Zone 1 GCp: 0.9 Figure 30.4-2B (enter largest abs. value)

Zone 2 GCp: 1.7 (enter largest abs. value)

Zone 3 GCp: 2.6 (enter largest abs. value)

α: 9.5 Table 26.9-1

zg [ft]: 900 Table 26.9-1

Kh: 0.95 Table 30.3-1

Kzt: 1 Equation 26.8-1

Kd: 0.85 Table 26.6-1

Velocity Pressure, qh [psf]: 27.2 Equation 30.3-1

GCpi: 0 Table 26.11-1

PRESSURES: Equation 30.9-1

Zone 1, p [psf]: 24.5 psf (1.0 W, Interior Zones*)

Zone 2, p [psf]: 46.2 psf (1.0 W, End Zones*)

Zone 3, p [psf]: 70.7 psf (1.0 W, Corner Zones* within a)

(a= 3 ft)

Solar Panel Array

Gable/Hip Roofs 7° < θ ≤ 27°

Enclosed Buildings

Components and Cladding Wind Calculations

( ) ( ) piph GCGCqp −=



VECTOR STRUCTURAL ENGINEERS

JOB NO.: U2513.0172.201

SUBJECT: CONNECTION

PROJECT: Marxen Residence

Lag Screw Connection

Capacity: Demand:

 Lag Screw Size [in]: 5/16

Cd: 1.6 NDS Table 2.3.2

Embedment
1
 [in]: 2.5

Grade:

Capacity [lbs/in]: 266 NDS Table 12.2A 1 14.7 4.0 11.2 164

Number of Screws: 1 2 27.7 4.0 11.2 310

Prying Coefficient: 1.4 3 42.4 4.0 11.2 474

Total Capacity [lbs]: 760

Demand< Capacity: CONNECTION OKAY

DF (G = 0.5)

Pressure 

(0.6 Wind) 

(psf)

Max 

Tributary 

Width (ft)

Max. Trib. 

Area
2        

(ft
2
)

Max. Uplift 

Force (lbs) 

Zone

1. Embedment is measured from the top of the framing member to the beginning of the tapered tip of the lag screw. 

Embedment in sheathing or other material is not effective. The length of the tapered tip is not part of the embedment 

length.

2. 'Max. Trib Area' is the product of the 'Max. Tributary Width' (along the rails) and 1/2 the panel width/height 

(perpendicular to the rails).



VECTOR STRUCTURAL ENGINEERS

JOB NO.: U2513.0172.201

SUBJECT: GRAVITY LOADS

PROJECT: Marxen Residence

CALCULATE ESTIMATED GRAVITY LOADS

ROOF DEAD LOAD (D)

Increase due to 

pitch

Original 

loading

Roof Pitch/12 6.1

Composite Shingles 2.2 1.12 2.0         psf

1/2" Plywood 1.1 1.12 1.0         psf

Framing 3.0 psf

Insulation 0.0 psf

1/2" Gypsum Clg. 0.0 psf

M, E & Misc 0.0 psf

DL 6 psf

PV Array DL 3 psf

ROOF LIVE LOAD (Lr)

Existing Design Roof Live Load [psf] 20 ASCE 7-10, Table 4-1

Roof Live Load With PV Array [psf] 0 Ohio Building Code, Section 1607.12.5

SNOW LOAD (S): Existing

w/ Solar Panel 

Array

Roof Slope [x:12]: 6.1

Roof Slope [°]: 27

Snow Ground Load, pg [psf]: 20 ASCE 7-10, Section 7.2

Terrain Category: C ASCE 7-10, Table 7-2

Exposure of Roof: Fully Exposed ASCE 7-10, Table 7-2

Exposure Factor, Ce: 0.9 ASCE 7-10, Table 7-2

Thermal Factor, Ct: 1.1 ASCE 7-10, Table 7-3

Risk Category: II ASCE 7-10, Table 1.5-1

Importance Factor, Is: 1.0 ASCE 7-10, Table 1.5-2

Flat Roof Snow Load, pf [psf]: 14 ASCE 7-10, Equation 7.3-1

Minimum Roof Snow Load, pm [psf]: 0 ASCE 7-10, Section 7.3.4

Unobstructed Slippery Surface? Yes ASCE 7-10, Section 7.4

Slope Factor Figure: Figure 7-2b ASCE 7-10, Section 7.4

Roof Slope Factor, Cs: 0.72 ASCE 7-10, Figure 7-2

Sloped Roof Snow Load, ps [psf]: 10 ASCE 7-10, Equation 7.4-1

Design Snow Load, S [psf]: 10

1.00

14

14

6.1

27

20

C

Fully Exposed

0.9

1.1

II

1.0

14

0

No

Figure 7-2b



JOB NO.: U2513.0172.201

SUBJECT: LOAD COMPARISON

PROJECT: Marxen Residence

Summary of Loads

Existing With PV Array

D [psf] 6 9

Lr [psf] 20 0

S [psf] 14 10

Maximum Gravity Loads:

Existing With PV Array

(D + Lr) / Cd [psf] 21 10 ASCE 7-10, Section 2.4.1

(D + S) / Cd [psf] 18 17 ASCE 7-10, Section 2.4.1

Maximum Gravity Load [psf]: 21 17

Ratio Proposed Loading to Current Loading: 80% OK

(Cd = Load Duration Factor = 0.9 for D, 1.15 for S, and 1.25 for Lr)

The gravity loads and; thus, the stresses of the structural elements, in the area of the 

solar array are either decreased or increased by no more than 5%. Therefore, the 

requirements of Section 3404.3 of the Ohio Building Code are met and the structure is 

permitted to remain unaltered.



762 W. UNION ST.
ATHENS, OH 45701

(740) 249-4533
www.thirdsunsolar.com

PROJECT:

PROJECT DETAILS:

ENGINEERING APPROVAL:

SHEET TITLE:

SHEET NUMBER:

SHEET SIZE:

JOB NUMBER:

DRAFT:

REVIEWED:

20-0003

MARXEN, LEE
227 NORTH ARDMORE RD

COLUMBUS , OH 43209

5.8 kWstc, 5 kW AC

KATHRYN BIGLER

R1.0

RENDERING

REVISIONS
DĞscriƉtion DatĞ Int RĞǀ
ORIGINAL 02/04/20 KB 0

REV. 1 02/13/20 KB A
REV.2 02/17/20 KB B

ANSI B (17.00 X 11.00 INCHES)



ARIAL MAPLOCATION

762 W. UNION ST.
ATHENS, OH 45701

(740) 249-4533
www.thirdsunsolar.com

PROJECT:

PROJECT DETAILS:

ENGINEERING APPROVAL:

SHEET TITLE:

SHEET NUMBER:

SHEET SIZE:

JOB NUMBER:

DRAFT:

REVIEWED:

20-0003

5.8 kWstc, 5 kW AC

COVER

KATHRYN BIGLER

LOCATION AERIAL MAP ARRAY MAP

PROJECT DESCRIPTION

NOTES

T1.0

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

REV. 1 02/13/20 KB A

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.

10



(N) PV METER

(N) INT. AC DISCO.

(N) INVERTER

POC

(E) MAIN PANEL

STRING # 1.2 (9)

STRING # 1.1 (9)

(N) OPTIMIZERS MOUNTED

UNDER PV MODULESROOF SHOWN IN

PLANAR VIEW

(E) UTILITY METER

(N) EXT. AC DISCO.

762 W. UNION ST.
ATHENS, OH 45701

(740) 249-4533
www.thirdsunsolar.com

PROJECT:

PROJECT DETAILS:

ENGINEERING APPROVAL:

SHEET TITLE:

SHEET NUMBER:

SHEET SIZE:

JOB NUMBER:

DRAFT:

REVIEWED:

20-0003

MARXEN, LEE
227 NORTH ARDMORE RD

COLUMBUS , OH 43209

5.8 kWstc, 5 kW AC

SITE PLAN

KATHRYN BIGLER

A1.0

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

REV. 1 02/13/20 KB A

PV
 A

ZI
M

U
TH

N

180°

PRELIM
IN

ARY

NOT FOR CONSTRUCTIO
N

ANSI B (17.00 X 11.00 INCHES)



24'-2"

20'-1"

1
7
'-
6

"

1
6

'-
8

"

USE BLOCKING

AS NEEDED

16" TYP

4' MAX

SPACING

13" MAX

OVERHANG

27°
PITCH

762 W. UNION ST.
ATHENS, OH 45701

(740) 249-4533
www.thirdsunsolar.com

PROJECT:

PROJECT DETAILS:

ENGINEERING APPROVAL:

SHEET TITLE:

SHEET NUMBER:

SHEET SIZE:

JOB NUMBER:

DRAFT:

REVIEWED:

20-0003

MARXEN, LEE
227 NORTH ARDMORE RD

COLUMBUS , OH 43209

5.8 kWstc, 5 kW AC

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

PRELIM
IN

ARY

NOT FOR CONSTRUCTIO
N

ANSI B (17.00 X 11.00 INCHES)

PV
 A

ZI
M

U
TH

N

180°

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



2X6

TRUSS

PV MODULE

UNIRAC FLASH LOC

COMPOSITION SHINGLE

ATTACHMENT

END CLAMP

16" TYP

4' MAX

SPACINGMID CLAMP

UNIRAC

STANDARD RAIL

13" MAX

OVERHANG

COMPOSITION ROOF

2X6 TRUSS

16" OC

2'-9
" T

Y
P

5"
CLAMP

PV MODULE

5

16
" BY 4" LAG

MIN 2.5" PENETRATION

MANUFACTURER SUPPLIED

SEALANT

UNIRAC

STANDARD RAIL

COMPOSITION

ROOF

UNIRAC FLASH LOC

ATTACHMENT

762 W. UNION ST.
ATHENS, OH 45701

(740) 249-4533
www.thirdsunsolar.com

PROJECT:

PROJECT DETAILS:

ENGINEERING APPROVAL:

SHEET TITLE:

SHEET NUMBER:

SHEET SIZE:

JOB NUMBER:

DRAFT:

REVIEWED:

20-0003

MARXEN, LEE
227 NORTH ARDMORE RD

COLUMBUS , OH 43209

5.8 kWstc, 5 kW AC

MOUNTING & RACKING

KATHRYN BIGLER

MOUNTING METHOD MOUNTING DETAIL

MOUNTING PLAN VIEW

A2.0

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

REV. 1 02/13/20 KB A

PRELIM
IN

ARY

NOT FOR CONSTRUCTIO
NTHIS PAGE DEPICTS A STANDARD RACKING METHOD FOR A

COMPOSITION SHINGLE ROOF. INCLUDED ARE MAXIMUM
MINIMUM AND TYPICAL DIMENSIONS. ACTUAL DIMENSIONS MAY
VERY ON INSTALL BUT MAXIMUM AND MINIMUM DIMENSIONS
SHALL NOT BE EXCEEDED

ANSI B (17.00 X 11.00 INCHES)

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



STRING #1.1: (1) MODULE PER OPTIMIZER

(9) OPTIMIZERS CONNECTED IN SERIES

2.88 KWSTC TOTAL

+ -

=

=

+ -

=

=

1 2

1 2

●●● + -

=

=

9

9

ROOFTOP

+ -

=

=

+ -
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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



762 W. UNION ST.
ATHENS, OH 45701

(740) 249-4533
www.thirdsunsolar.com

PROJECT:

PROJECT DETAILS:

ENGINEERING APPROVAL:

SHEET TITLE:

SHEET NUMBER:

SHEET SIZE:

JOB NUMBER:

DRAFT:

REVIEWED:

20-0003

MARXEN, LEE
227 NORTH ARDMORE RD

COLUMBUS , OH 43209

5.8 kWstc, 5 kW AC

ELECTRICAL CALCS

KATHRYN BIGLER

E2.0

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

REV. 1 02/13/20 KB A

PRELIM
IN

ARY

NOT FOR CONSTRUCTIO
N

ANSI B (17.00 X 11.00 INCHES)

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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