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 ANN ARBOR HISTORIC DISTRICT COMMISSION 
 

Staff Report 
 

ADDRESS:  224 Murray Avenue, Application Number HDC21-318 
 
DISTRICT:  Old West Side Historic District 
 
REPORT DATE: December 9, 2021 
 
REPORT PREPARED BY: Jill Thacher, Historic Preservation Coordinator 
 
REVIEW COMMITTEE DATE:   December 6, 2021 
 
 

OWNER   APPLICANT    
 
Name: Ann Verhey-Henke    Gary Pipa – Oak Electric  
Address: 224 Murray Ave     5492 Dixie Hwy 
  Ann Arbor, MI 49103   Waterford, MI 48329    
Phone:     (248) 623-4900 
 
BACKGROUND:  This 1 ¾ story gable-fronter features one-over-one windows, a screened in 
front porch with a hipped roof, a gabled wall dormer on the south elevation, and a large rear 
addition. It was first occupied in 1914 by Warren Burkley, a clerk at F.W. Gross.  
 
LOCATION: The property is located on the west side of Murray Avenue, south of West 
Washington and north of West Liberty.  
 
APPLICATION:  The applicant seeks HDC approval to install a solar array of black-on-black 
panels on the south-facing roof of the house.  
 
APPLICABLE REGULATIONS:   
 
From the Secretary of the Interior’s Standards for 
Rehabilitation: 
 

(2)  The historic character of a property shall be retained and 
preserved. The removal of historic materials or alteration 
of features and spaces that characterize a property shall 
be avoided. 
 

(9)  New additions, exterior alterations, or related new 
construction shall not destroy historic materials that 
characterize the property. The new work shall be 
differentiated from the old and shall be compatible with 
the massing, size, scale, and architectural features to 
protect the historic integrity of the property and its 
environment.  

 



    F-4 (p. 2) 

(10)  New additions and adjacent or related new construction shall be undertaken in such a 
manner that if removed in the future, the essential form and integrity of the historic 
property and its environment would be unimpaired. 

 
 
From the Secretary of the Interior’s Guidelines for Rehabilitating Historic Buildings: 
 

Roofs 

Recommended: Identifying, retaining, and preserving roofs--and their functional and 
decorative features—that are important in defining the overall historic character of the 
building.  

Not Recommended: Changing the configuration of a roof by adding new features such as 
dormer windows, vents, or skylights so that the historic character is diminished.  

Energy Efficiency 

Recommended: Placing a new addition that may be necessary to increase energy efficiency 
on non-character-defining elevations. 

Not Recommended: Designing a new addition which obscures, damages, or destroys 
character-defining features. 

Mechanical Equipment 

Recommended: Providing adequate structural support for new mechanical equipment. 

Not Recommended: Failing to consider the weight and design of new mechanical equipment 
so that, as a result, historic structural members or finished surfaces are weakened or 
cracked. 

Installing a new mechanical system so that character-defining structural or interior features 
are radically changed, damaged, or destroyed. 

From the Ann Arbor Historic District Design Guidelines (other Guidelines may apply):  
 

Solar 
 
Appropriate: Mounting solar panels at grade or on ground pole mountings. In the absence of 
an appropriate ground-based mounting location, panels should be mounted on side or rear 
facing roof surfaces. 
 
Installing mechanical and service equipment on the roof related to the solar units and their 
related devices so that they are inconspicuous from the public right-of-way and do not 
damage or obscure character-defining features. 
 
For sloped roof installations, mounting solar panels parallel to and within 8” of roof surface. 
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Not Appropriate: Mounting solar panels and their related devices on primary elevations or 
roofs that face the primary elevation or in planes that are highly visible from the street view. 
This location has the highest impact on the historic character of the historic building and all 
other options should be thoroughly explored. 

 
Any other alteration or installation procedure that will cause irreversible changes to historic 
features or materials. 
 

STAFF FINDINGS:  
 

1. The application proposes to install an 
array of thirteen 360 watt solar panels on 
the south face of the main in three 
sections. Black modules with black 
framing are appropriately proposed (this 
was confirmed with the applicant via 
email). The array is 18” below the roof 
ridge on the main house block and on the 
addition. The roof has dark gray asphalt shingles. The service panel and meter are 
located on the north (side) elevation.  
 

2. Three panels are proposed to be located on the historic part of the house, in front of the 
wall dormer. Two more face the street on the addition; these are set back about 30’ from 
the sidewalk and partially obscured by the wall dormer. The remaining eight panels are 
behind the addition’s cross gable. Staff believes the panels will not be a visual distraction 
from the historic house or nearby properties.  
 

3. Staff believes that the materials and design of the solar panels are compatible with the 
existing structure, neighboring buildings, and the surrounding historic district, and meet 
both the Secretary of the Interior’s Standards and the Ann Arbor Historic District Design 
Guidelines.  
 

POSSIBLE MOTIONS:  (Note that the motion is only a suggestion. The Review Committee, 
consisting of staff and at least two Commissioners, will meet with the applicant on site and then 
make a recommendation at the meeting.)   

 
I move that the Commission issue a certificate of appropriateness for the application at 224 
Murray Avenue, a contributing property in the Old West Side Historic District, to install a 
black-on-black solar array, as proposed. The work is compatible in exterior design, 
arrangement, texture, material and relationship to the rest of the building and the 
surrounding area and meets The Secretary of the Interior’s Standards for Rehabilitation and 
Guidelines for Rehabilitating Historic Buildings, in particular standards 2, 9 and 10 and the 
guidelines for roofs, energy efficiency, and mechanical systems, as well as the Ann Arbor 
Historic District Design Guidelines, particularly as they pertain to solar installations.  

 
ATTACHMENTS:  application, drawings, technical information.  
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224 Murray Avenue (November 2020, Google Street View) 
 



 

HISTORIC DISTRICT COMMISSION 
OFFICE USE ONLY 

Permit Number  
HDC#_____________________ 

PLANNING AND DEVELOPMENT SERVICES BLDG#_________________ 

City Hall: 301 E. Huron St. Ann Arbor, MI 48104-6120 DATE STAMP 

Mailing: P.O. Box 8647, Ann Arbor, MI 48107-8647  
 
 
 
 
 
 
 
 
 

Phone: 734.794.6265 ext. 42608 
Fax:      734.994.8460 

jthacher@a2gov.org  

APPLICATION MUST BE FILLED OUT COMPLETELY 

 

G:\Community Services\CSA Shared\Planning & Development\Permit Application Forms  APPLICATION CONTINUED ON OTHER SIDE 
 

PROPERTY LOCATION/OWNER INFORMATION 
NAME OF PROPERTY OWNER HISTORIC DISTRICT 

PROPERTY ADDRESS CITY 

ANN ARBOR 
ZIPCODE DAYTIME PHONE NUMBER 

(              ) 
EMAIL ADDRESS 

PROPERTY OWNER’S ADDRESS (IF DIFFERENT FROM ABOVE) CITY STATE, ZIP 

PROPERTY OWNER’S SIGNATURE 

                       X                          X 
 

 

APPLICANT INFORMATION 
NAME OF APPLICANT (IF DIFFERENT FROM ABOVE) 

ADDRESS OF APPLICANT CITY 

STATE ZIPCODE PHONE / CELL # 

(                  ) 
FAX No 

(               ) 
EMAIL ADDRESS 

APPLICANT’S SIGNATURE (if different from Property Owner) 

                       X                          X 
 

 

BUILDING USE – CHECK ALL THAT APPLY 

 SINGLE FAMILY  DUPLEX  RENTAL  MULTIPLE FAMILY  COMMERCIAL  INSTITUTIONAL 
 

PROPOSED WORK 

Describe in detail each proposed exterior alteration, improvement and/or repair (use additional paper, if necessary). 

 

 

 

 
DESCRIBE CONDITIONS THAT JUSTIFY THE PROPOSED CHANGES: 

 

 

 

For Further Assistance With Required Attachments, please visit www.a2gov.org/hdc  

DATE SIGN HERE PRINT NAME 

DATE SIGN HERE PRINT NAME 
11/3/21Gary Pipia

Jessica@oakelectric.com

623-490024848329MI

Waterford5492 Dixie Hwy.

Gary Pipia   Oak Electric

averhey@umich.edu646-254173448103

224 Murray Ave

Ann Verhey-Henke

DocuSign Envelope ID: 48085334-EC27-4E01-AB2B-82C62291945A

11/3/2021Ann Verhey-Henke



 

 

HISTORIC DISTRICT COMMISSION APPLICATION 
 

 
 

 

G:\Community Services\CSA Shared\Planning & Development\Permit Application Forms  HISTORIC DISTRICT COMMISSION APPLICATION, REVISED 08/2017 
 

FEE CHART 
DESCRIPTION 
STAFF REVIEW FEES FEE 
Application for Staff Approval $35.00 

Work started without approvals Additional 
$50.00 

HISTORIC DISTRICT COMMISSION FEES 
All other proposed work not listed below $100.00 

Work started without approvals Additional 
$250.00 

RESIDENTIAL – Single and 2-story Structure 
Addition: single story $300.00 

Addition: taller than single story $550.00 

New Structure - Accessory $100.00 

New Structure – Principal $850.00 

Replacement of single and 2-family 
window(s) 

$100 + 
$25/window 

COMMERCIAL – includes multi-family (3 or more unit) 
structures 

Additions $700.00 

Replacement of multi-family and 
commercial window (s) 

$100 + 
$50/window 

Replacement of commercial storefront $250.00 
DEMOLITION and RELOCATION 
Demolition of a contributing structure $1000.0 

Demolition of a non-contributing structure $250.00 

Relocation of a contributing structure $750.00 

Relocation of a non-contributing structure $250.00 
FOR COMMISSION REVIEWS: 

 Application withdrawals made before public notice is 
published will qualify for a 50% refund of the application 
fee. 

 Application withdrawals made after public notice is sent 
but before the public hearing will qualify for a 25% refund 
of the application fee.  

 

INSTRUCTIONS FOR SUBMITTING APPLICATIONS 

All HDC applications must be signed by the property owner and 
the applicant, if different, with the exception of staff approvals, 
which may be signed by only the applicant. 
All completed HDC applications and their attachments may be 
submitted to Planning and Development Services by mail, in person 
(paper or digital), faxed, or via email to building@a2gov.org. 

We accept CASH, CHECK, and all major credit cards.  Checks should 
be made payable to “City of Ann Arbor” 

HDC applications that are incomplete or not submitted with the 
required documentation or payment will not be processed or 
approved.  

 

APPLICATION EXPIRATION 

HDC applications expire three (3) years after the date of approval.  
 

OFFICE USE ONLY 

Date of Hearing:  

Action 
 HDC COA  HDC Denial 

 HDC NTP  Staff COA 

Staff Signature  

Comments 
 
 
 
 
 

Fee: $______ 

Payment Type 
 Check: #________________ 
 Cash 
 Credit Card 

 

DocuSign Envelope ID: 48085334-EC27-4E01-AB2B-82C62291945A
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PROJECT NAME & ADDRESS

PV-0

5492 Dixie Hwy #1,

Waterford Twp,MI 48329, USA

Phone No: +1 800-964-7070
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SCOPE OF WORK

PHOTOVOLTAIC SYSTEM SUMMARY

SYSTEM SIZE: DC STC - 4.680 KW

MODULES: (13) SUNPOWER SPR-X22-360-E-AC (360W)

MICRO-INVERTER MODULES

ELECTRICAL INFORMATION

UTILITY COMPANY: N/A

MAIN SERVICE AMPERAGE: 100A

BUILDING INFORMATION: TWO STORY HOUSE

OCCUPANCY: II

CONSTRUCTION: SINGLE-FAMILY

ZONING: RESIDENTIAL

GROUND SNOW LOAD: 25 PSF

WIND EXPOSURE: B

WIND SPEED: 107 MPH

GENERAL NOTES:

ROOF 1:-ARRAY TILT: 23°

ROOF 1:-AZIMUTH: 180°

· CONTRACTOR SHALL FIELD VERIFY ALL DIMENSIONS PRIOR TO INITIATING CONSTRUCTION.

· CONTRACTOR SHALL REVIEW ALL MANUFACTURER INSTALLATION DOCUMENTS PRIOR TO

 INITIATING CONSTRUCTION.

· ALL EQUIPMENT SHALL BE LISTED BY U.L. (OR EQUAL) AND LISTED FOR ITS SPECIFIC APPLICATION.

· ALL EQUIPMENT SHALL BE RATED FOR THE ENVIRONMENT IN WHICH IT IS INSTALLED.

· ALL EQUIPMENT SHALL BE INSTALLED IN ACCORDANCE WITH THE MANUFACTURER'S

 INSTALLATION INSTRUCTIONS.

· ACCESS TO ELECTRICAL COMPONENTS OVER 150 VOLTS TO GROUND SHALL BE RESTRICTED TO

 QUALIFIED PERSONNEL.

· WHERE SIZES OF JUNCTION BOXES, RACEWAYS, AND CONDUITS ARE NOT SPECIFIED,

 CONTRACTOR SHALL SIZE THEM ACCORDING TO APPLICABLE CODES.

· PV MODULE FRAMES SHALL BE BONDED TO RACKING RAIL OR BARE COPPER G.E.C. PER THE

 MODULE MANUFACTURER'S LISTED INSTRUCTION SHEET.

· 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.

· GROUNDING ELECTRODE CONDUCTOR (G.E.C.) SHALL BE CONTINUOUS AND/OR IRREVERSIBLY

 SPLICED/WELDED.

· ALL JUNCTION BOXES, COMBINER BOXES, AND DISCONNECTS SHALL BE INSTALLED IN AN

 ACCESSIBLE LOCATION.

· WORKING SPACE AROUND ELECTRIAL EQUPMENT SHALL COMPLY WITH NEC 110.26

GOVERNING CODES & STANDARDS

MICHIGAN RESIDENTIAL CODE 2015

NEC 2017

AUTHORITIES HAVING JURISDICTION

BUILDING: N/A

ZONING: N/A

UTILITY: N/A

1 AERIAL VIEW

PV-0

SCALE: NTS

2 VICINITY MAP

PV-0

SCALE: NTS

PROJECT SITE

PROJECT SITE

SHEET INDEX

PV-0 COVER SHEET

PV-1 SITE PLAN AND ROOF PLAN

PV-2 ROOF PLAN & MODULES

PV-2A ELECTRICAL SITE PLAN

PV-3 ATTACHMENT DETAIL

PV-4 ELECTRIC LINE DIAGRAM

PV-5 WIRING CALCULATIONS

PV-6 PLACARDS

PV-7 to 12 EQUIPMENT SPECIFICATION

ROOF 2:-ARRAY TILT: 23°

ROOF 2:-AZIMUTH: 90°

ROOF 3:-ARRAY TILT: 23°

ROOF 3:-AZIMUTH: 180°
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PROJECT NAME & ADDRESS

PV-1

5492 Dixie Hwy #1,

Waterford Twp,MI 48329, USA

Phone No: +1 800-964-7070
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1 PLOT PLAN WITH ROOF PLAN

PV-1
SCALE:  1"=10'

SITE PLAN &

ROOF PLAN

ROOF ACCESS POINT SHALL BE LOCATED IN AREAS

THAT DO NOT REQUIRE THE PLACEMENT OF OF

GROUND LADDERS OVER OPENINGS SUCH AS

WINDOWS OR DOORS, AND LOCATED AT STRONG

POINTS OF BUILDING CONSTRUCTION IN LOCATIONS

WHERE THE ACCESS POINT DOES NOT CONFLICT

WITH OVERHEAD OBSTRUCTIONS SUCH AS TREE

LIMBS, WIRES OR SIGNS.

(E) MAIN SERVICE PANEL

ROOF#3

(8) SUNPOWER

SPR-X22-360-E-AC (360W)

MICRO-INVERTERS MODULES

(E) RESIDENCE

ROOF ACCESS POINT
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(E) DRIVEWAY

ROOF ACCESS POINT

ROOF#1

(3) SUNPOWER

SPR-X22-360-E-AC (360W)

MICRO-INVERTERS MODULES

ROOF#2

(2) SUNPOWER

SPR-X22-360-E-AC (360W)

MICRO-INVERTERS MODULES
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(E) FENCE

(E) STRUCTURE
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PROJECT NAME & ADDRESS

PV-2

5492 Dixie Hwy #1,

Waterford Twp,MI 48329, USA

Phone No: +1 800-964-7070
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1 ROOF PLAN & MODULES

PV-2 SCALE:  1/8" = 1'-0"

LEGEND

MSP

- MAIN SERVICE PANEL

- VENT, ATTIC FAN (ROOF OBSTRUCTION)

- CONDUIT

ROOF PLAN &

MODULES

- JUNCTION BOXJB

MODULE TYPE, DIMENSIONS & WEIGHT

NUMBER OF MODULES = 13 MODULES

MODULE TYPE = SUNPOWER SPR-X22-360-E-AC (360W)

MICRO-INVERTER MODULES

MODULE WEIGHT = 42.9 LBS / 19.5 KG.

MODULE DIMENSIONS = 61.3"x 41.2= 17.54 SF

UNIT WEIGHT OF ARRAY = 2.45 PSF

ACD

- AC DISCONNECT

SUNPOWER

SPR-X22-360-E-AC (360W)

MICRO-INVERTER MODULES

41.2"

ROOF DESCRIPTION

ROOF TYPE COMPOSITE SHINGLE

ROOF

ARRAY

TILT

AZIMUTH

RAFTER

SIZE

RAFTER

SPACING

#1

23° 180° 2"X4" 24" O.C.

#2

23° 90° 2"X4" 24" O.C.

#3

23° 180° 2"X4" 24" O.C.

ARRAY AREA

ROOF

# OF

MODULES

ARRAY

AREA

(Sq. Ft.)

ROOF

AREA

(Sq. Ft.)

ROOF

AREA COVERED

BY ARRAY (%)

#1 3 52.62 218.43 24.09

#2 2 35.08 115.11 30.48

#3 8 140.32 219.82 63.83

6
1

.
3

"

SLC

- SOLAR LOAD CENTER

- PV ATTACHMENT @ 48" o.c.

(45) PV ATTACHMENT @ 48" o.c.

(N) INVISIMOUNT RACKING SYSTEM

(N) JUNCTION BOX

(N) FUSED AC DISCONNECT

(N) SOLAR LOAD CENTER

(E) UTILITY METER

(E) MAIN SERVICE PANEL

(N) 3/4" EMT CONDUIT

ROOF ACCESS POINT

ROOF ACCESS POINT

ROOF#3

(8) SUNPOWER

SPR-X22-360-E-AC (360W)

MICRO-INVERTERS MODULES

ROOF#1

(3) SUNPOWER

SPR-X22-360-E-AC (360W)

MICRO-INVERTERS MODULES

ROOF#2

(2) SUNPOWER

SPR-X22-360-E-AC (360W)

MICRO-INVERTERS MODULES
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AZIM. - 180°
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PROJECT NAME & ADDRESS

PV-2A

5492 Dixie Hwy #1,

Waterford Twp,MI 48329, USA

Phone No: +1 800-964-7070
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1 ROOF PLAN WITH STRING LAYOUT

PV-2A SCALE:  3/16" = 1'-0"

ELEC. SITE

PLAN

BILL OF MATERIALS

EQUIPMENT QTY DESCRIPTION

SOLAR PV MODULE 13

SUNPOWER SPR-X22-360-E-AC (360W)

MICRO-INVERTER

INVERTER 13 SUNPOWER MICRO-INVERTERS

AC DISCONNECT 1
60A FUSED, 240V NEMA 3R, UL LISTED,

ATTACHMENT 45

PV ATTACHMENT @ 48" O.C.

RAILS 13 INVISIMOUNT RAILS-129" SECTION

RAIL SPLICE 4 SPLICE

MID CLAMPS 14 MID CLAMPS

END CLAMPS 24 END CLAMPS

GROUNDING LUG 6 GROUNDING LUG

STRING #1

STRING #2
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D
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PROJECT NAME & ADDRESS

PV-3

5492 Dixie Hwy #1,

Waterford Twp,MI 48329, USA

Phone No: +1 800-964-7070
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RACKING

DETAIL

2 ATTACHMENT DETAIL (enlarged view)

PV-3 SCALE: NTS

1 ATTACHMENT DETAIL

PV-3 SCALE: 1"=1'-0"

2"x4" TRUSS @ 24" O.C.

5/16"x3" SS LAG BOLT WITH MIN

2

1

2

" THREAD EMBEDMENT,

SEALED PENETRATION

SUNPOWER INVISIMOUNT

RACKING SYSTEM

PV MODULE

GROUNDING END/MID CLAMP

ALUMN. "L" BRACKET

W/3/8" SS BOLT & NUT

2"x4" TRUSS @ 24" O.C.

SEE (2/PV-3) FOR

ENLARGED VIEW

RT-MINI

COMPOSITE

SHINGLE ROOF

5/16"x3" SS LAG BOLT WITH MIN

2

1

2

" THREAD EMBEDMENT,

SEALED PENETRATION
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PROJECT NAME & ADDRESS

PV-4

5492 Dixie Hwy #1,

Waterford Twp,MI 48329, USA

Phone No: +1 800-964-7070
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ELECTRICAL

LINE DIAGRAM

1 ELECTRICAL LINE DIAGRAM

PV-4

SCALE: NTS

SERVICE INFO

UTILITY PROVIDER:

MAIN SERVICE VOLTAGE:

MAIN PANEL BRAND:

MAIN SERVICE PANEL:

MAIN CIRCUIT BREAKER RATING:

MAIN SERVICE LOCATION:

SERVICE FEED SOURCE:

N/A

240V

N/A

100A

100A

NORTH

OVERHEAD

(13) SUNPOWER SPR-X22-360-E-AC (360W) MODULES

(01) STRING OF 06 MODULES

(01) STRING OF 07 MODULES

GEC

G

(N) 100 AC SOLAR LOAD

CENTER

15A/2P

L1

PVS5X

MONITORING

SYSTEM

L2

G

N

(3) #12 AWG THHN

(1) #12 AWG THHN GND

JUNCTION BOX

NEMA 3R ,600V

(2) #12 AWG THHN + Red

(2) #12 AWG THHN - Black

(1) #12 AWG CU GND THHN

3/4" EMT CONDUIT

- ++ + + +- - -

2

-

1
3

20A/2P

(2) #12 AWG USE-2/PV WIRE + Red

(2) #12 AWG USE-2/PV WIRE - Black

EGC #12 BARE CU IN FREE AIR

3/4" EMT CONDUIT

MODULE INTEGRATED

MICRO-INVERTER

SUNPOWER SPR-X22-360-E-AC

MICRO-INVERTER MODULES

- ++ + + +- - -

2

-

1
3 5 6

20A/2P

6 7

GEC

G

N

NL2L1

M

(E) MAIN BREAKER TO

HOUSE 240 V, 100A/2P

(TOP FED)

(E) MAIN SERVICE PANEL,

100A RATED, 240V

TO UTILITY GRID

GROUNDING

ELECTRODE SYSTEM

BI-DIRECTIONAL UTILITY

METER 1-PHASE, 3-W,

120V/240V

 AC DISCONNECT:

60A FUSED, 240V

NEMA 3R, UL LISTED

(30A FUSE)

LINE SIDE TAP

(3) #6 AWG THHN

(1) #8 AWG THHN GND

IN 3/4" EMT CONDUIT RUN

(3) #10 AWG THHN

(1) #10 AWG THHN GND

IN 3/4" EMT CONDUIT RUN



REV

SHEET NAME

SHEET SIZE

SHEET NUMBER

2
2
4
 
M

U
R

R
A

Y
 
A

V
E

A
N

N
 
A

R
B

O
R

,
 
M

I
 
4
8
1
0
3

ANSI B

11" X 17"

DATEDESCRIPTION

REVISIONS

Signature with Seal

PROJECT NAME & ADDRESS

PV-5

5492 Dixie Hwy #1,

Waterford Twp,MI 48329, USA

Phone No: +1 800-964-7070

H
E

N
K

E

WIRING

CALCULATIONS

ELECTRICAL NOTESAC CONDUCTOR AMPACITY CALCULATIONS:

FROM ROOF TOP JUNCTION BOX TO LOAD CENTER

AMBIENT TEMPERATURE ADJUSTMENT FOR EXPOSED CONDUIT

PER NEC 310.15(B)(2)(c): + 22°
EXPECTED WIRE TEMP (°C): 32° + 22°= 54°
TEMP CORRECTION PER TABLE 310.16: 0.76

# OF CURRENT CARRYING CONDUCTORS: 4

CONDUIT FILL CORRECTION PER NEC 310.15(B)(2)(a): 0.80

CIRCUIT CONDUCTOR SIZE: 12 AWG

CIRCUIT CONDUCTOR AMPACITY: 30 A

REQUIRED CIRCUIT CONDUCTOR AMPACITY PER NEC 690.8(A&B):

1.25 X MAX AC OUTPUT CURRENT X # OF INVERTERS PER STRING

STRING 1 = 1.25 X 1.31 X 6 = 9.83A

STRING 2 = 1.25 X 1.31 X 7 = 11.46A

DERATED AMPACITY OF CIRCUIT CONDUCTOR PER NEC TABLE 310.16

TEMP CORR. PER NEC TABLE 310.16 X CONDUIT FILL CORR. PER NEC 310.15(B)(2)(a) X

CIRCUIT CONDUCTOR AMPACITY = 0.76 X 0.8 X 30 = 18.24A

AC CONDUCTOR AMPACITY CALCULATIONS:

FROM LOAD CENTER TO MSP

EXPECTED WIRE TEMP (°C): 32°
TEMP CORRECTION PER NEC TABLE 310.16: 0.96

CIRCUIT CONDUCTOR SIZE: 10 AWG

CIRCUIT CONDUCTOR AMPACITY: 40 A

# 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 MAX AC OUTPUT CURRENT X # OF INVERTERS

1.25 X 1.31 X 13 = 21.29A

DERATED AMPACITY OF CIRCUIT CONDUCTORS PER NEC TABLE 310.16:

TEMP CORR. PER NEC 310.16 X CONDUIT FILL CORR. PER NEC 310.15(B)(2)(a) X

CIRCUIT CONDUCTOR AMPACITY = 0.96 X 1 X 40 = 38.4A

NUMBER OF CURRENT

CARRYING CONDUCTORS IN

EMT

4-6

7-9

10-20

PERCENT OF

VALUES

.80

.70

.50

AMBIENT TEMPERATURE SPECS

AMBIENT TEMP (HIGH TEMP 2%)

RECORD LOW TEMP -20°

32°

CONDUIT HEIGHT 0.5"

ROOF TOP TEMP 54°

CONDUCTOR TEMPERATURE RATE 90°

MODULE TEMPERATURE COEFFICIENT OF Voc -0.29%/°C

1.) ALL EQUIPMENT TO BE LISTED BY UL OR OTHER NRTL, AND

LABELED FOR ITS APPLICATION.

2.) ALL CONDUCTORS SHALL BE COPPER, RATED FOR 600 V AND 90

DEGREE C WET ENVIRONMENT.

3.) WIRING, CONDUIT, AND RACEWAYS MOUNTED ON ROOFTOPS SHALL

BE ROUTED DIRECTLY TO, AND LOCATED AS CLOSE AS POSSIBLE

TO THE NEAREST RIDGE, HIP, OR VALLEY.

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 ACESSORIES 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.

9.) MODULE SUPPORT RAIL TO BE BONDED TO CONTINUOUS COPPER

G.E.C. VIA WEEB LUG OR ILSCO GBL-4DBT LAY-IN LUG.

10.) THE POLARITY OF THE GROUNDED CONDUCTORS IS NEGATIVE

SOLAR MODULE SPECIFICATIONS

   MANUFACTURER / MODEL #

SUNPOWER SPR-X22-360-E-AC (360W)

MICRO-INVERTER MODULES

OUTPUT POWER FACTOR (min)

0.99

AC MAX CONTINUOUS OUTPUT 1.31A

AC MAX. CONT. OUTPUT POWER 315W

DC/AC CEC CONVERSION EFFICIENCY 97.5%
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PLACARDS

CAUTION

POWER TO THIS BUILDING IS ALSO SUPPLIED FROM THE

FOLLOWING SOURCES WITH DISCONNECTS LOCATED AS SHOWN

AT:

MAIN SERVICE

AC DISCONNECT

SOLAR LOAD CENTER

   WARNING DUAL POWER SOURCE

SECOND SOURCE IS PHOTOVOLTAIC SYSTEM

WARNING

ELECTRIC SHOCK HAZARD

DO NOT TOUCH TERMINALS

TERMINALS ON BOTH LINE AND

LOAD SIDES MAY BE ENERGIZED

IN THE OPEN POSITION

DC VOLTAGE IS ALWAYS PRESENT

WHEN SOLAR MODULES ARE

EXPOSED TO SUNLIGHT

LABEL LOCATION:

AC DISCONNECT, POINT OF INTERCONNECTION

(PER CODE: CEC 690.17(E))

LABEL LOCATION:

AC DISCONNECT, POINT OF INTERCONNECTION

(PER CODE: CEC690.54)

LABEL LOCATION:

CONDUIT, COMBINER BOX

(PER CODE: CEC690.31(G)(3)(4) & CEC 690.13(G)(4)

WARNING: PHOTOVOLTAIC

POWER SOURCE

WARNING

ELECTRIC SHOCK HAZARD

LABEL LOCATION:

AC DISCONNECT, POINT OF INTERCONNECTION

PER CODE: CEC 690.17(E), CB

CAUTION: SOLAR ELECTRIC

SYSTEM CONNECTED

DO NOT TOUCH TERMINALS

TERMINALS ON BOTH LINE AND

LOAD SIDES MAY BE ENERGIZED

IN THE OPEN POSITION

LABEL LOCATION:

WEATHER RESISTANT MATERIAL, DURABLE ADHESIVE,

UL969 AS STANDARD TO WEATHER RATING (UL LISTING

OF MARKINGS NOT REQUIRED), MIN 

3

8

" LETTER HEIGHT

ARIAL OR SIMILAR FONT NON-BOLD, PLACED WITHIN

THE MAIN SERVICE DISCONNECT, PLACED ON THE

OUTSIDE OF THE COVER WHEN DISCONNECT IS

OPERABLE WITH SERVICE PANEL CLOSED.

(PER CODE: CEC690.15, 690.13(B))

LABEL LOCATION:

POINT OF INTERCONNECTION

(PER CODE: CEC 705.12(D)(4))

ELECTRIC SHOCK HAZARD

IF A GROUND FAULT IS INDICATED

NORMALLY GROUNDED CONDUCTORS

MAY BE UNGROUNDED AND ENERGIZED

LABEL LOCATION:

DC DISCONNECT, INVERTER

(PER CODE: CEC 690.35(F))

[To be used when inverter is ungrounded]

WARNING

ADHESIVE FASTENED SIGNS:

· THE LABEL SHALL BE SUITABLE FOR THE ENVIRONMENT

 WHERE IT IS INSTALLED.

· WHERE REQUIRED ELSEWHERE IN THIS CODE, ALL FIELD

 APPLIED LABELS, WARNINGS, AND MARKINGS SHOULD

 COMPLY WITH ANSI Z535.4 [NEC 110.21(B) FIELD MARKING].

· ADHESIVE FASTENED SIGNS MAY BE ACCEPTABLE IF

 PROPERLY ADHERED. VINYL SIGNS SHALL BE WEATHER

 RESISTANT [IFC 605.11.1.3]

LABEL LOCATION:

INVERTER, JUNCTION BOXES (ROOF), AC DISCONNECT

(PER CODE: CEC690.13.G.3 & CEC 690.13.G.4)

WARNING - Electric Shock Hazard

No user serviceable parts inside

Contact authorized service provider for assistance

WARNING

ELECTRIC SHOCK HAZARD

THE DC CONDUCTORS OF THIS

PHOTOVOLTAIC SYSTEM ARE UNGROUNDED

AND MAY BE ENERGIZED

LABEL LOCATION:

DC DISCONNECT, INVERTER

(PER CODE: CEC 690.35(F))

[To be used when inverter is ungrounded]

PHOTOVOLTAIC SYSTEM AC DISCONNECT

RATED AC OPERATING CURRENT 17.03 AMPS

AC NOMINAL OPERATING VOLTAGE 240 VOLTS

WARNING

INVERTER OUTPUT CONNECTION DO NOT

RELOCATE THIS OVERCURRENT DEVICE

LABEL LOCATION:

POINT OF INTERCONNECTION

(PER CODE: CEC 705.12(D)(7))

[Not required if panelboard is rated not less than sum of ampere ratings

of all overcurrent devices supplying it]

SOLAR DISCONNECT

LABEL LOCATION:

DISCONNECT, POINT OF INTERCONNECTION

(PER CODE: CEC690.13(B))

CAUTION: SOLAR CIRCUIT

!

!

!

!

!

LABEL LOCATION:

MARKINGS PLACED ON ALL INTERIOR AND EXTERIOR DC CONDUIT, RACEWAYS, ENCLOSURES,

AND CABLE ASSEMBLIES AT LEAST EVERY 1O FT, AT TURNS AND ABOVE/BELOW PENETRATIONS

AND ALL COMBINER/JUCTION BOXES.  (PER CODE: IFC605.11.1.4)

(E) UTILITY METER

(N) SOLAR LOAD CENTER

(E) MAIN SERVICE PANEL

(N) AC DISCONNECT
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