
STAFF REPORT: MAY 13, 2020 MEETING  PREPARED BY: B. CAGNEY 

APPLICATION NUMBER: 19-6697 

ADDRESS: 4087 FULLERTON 

HISTORIC DISTRICT: RUSSELL WOODS - SULLIVAN 

APPLICANT: PETER DENICOLA – POWER HOME SOLAR 

PROPERTY OWNER: JESSICA TIDWELL 

SCOPE OF WORK: INSTALL NEW SOLAR PANELS ON GARAGE ROOF 

EXISTING CONDITIONS 

The 2-story, single-family home at 4087 Fullerton was built in 1947. It is the second home on the 

south side of the residential block, east of Petosky Ave., in the Russell Woods – Sullivan Historic 

District. The brick home features architectural details that are typical with an English Revival style 

home: an a-symmetrical façade, detailed expressive stone work in the facade, and stone surrounds 

around the doors and windows on the front elevation.  

In February 2020, HDC staff received a proposal from Power Home Solar to install solar panels on the 

rear side of the home. The proposed location of the solar panels was not staff approvable under 

HDC guidelines. Staff informed the applicant that the current proposal would have to be approved 

by the Commission at a monthly meeting and requested the applicant provide a demonstration of how 

the solar impact the roof of the house when viewed from the right of way. The applicant revised the 

drawing, moving the solar panels to the detached garage at the rear of the property.  

CURRENT PROPOSAL 

The current proposal seeks to install eight (8) solar panels on the roof of the detached garage, along 

with a battery and service panel installed with the utility meter on the rear side of the home.  

STAFF OBSERVATIONS: 

• The proposed solar panels on the detached garage would be slightly visible from the Right of

Way.

• The battery and service panel will be installed at the rear of the home next to the existing utility

meter.

• HDC staff has previously assisted the homeowner in replacing the asphalt shingle roof, issuing a

COA for the work in January, 2019. On September 5th, HDC staff received a photographic

complaint from a neighbor that altered staff to vinyl windows were installed on the front façade

of the home. Upon checking with HDC and BSEED databases, no COA or permit was issued for

the installation of the vinyl windows. Upon further investigation through Google Streetview, it

appears the windows were installed prior to the current homeowner purchasing the home,

sometime between 2013 and 2018.

ISSUES: 

• The proposed solar panels on the detached garage would be slightly visible from the right of way.

• The plan shows that Solar Attic Fan on the roof of the home with location to be determined. It is

unclear what impact (if any) this feature will have on the roof line.



RECOMMENDATIONS: 

 

 Solar Panels: While slightly visible from the Right of Way, it is staffs opinion that the 

installation of the solar panels on the detached garage will not detract from the historic character 

of the home. Further, the panels can be installed or removed without irreparable damage to the 

roof of the garage. Therefore, staff recommends that the Commission issue a Certificate of 

Appropriateness for the installation of the solar panels as proposed as it meets The Secretary of 

the Interior’s Standards for Rehabilitation 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; and 

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. 
 
 



8 roof mounted solar modules, grid tied, 2.40KW installation on existing structure. 

Info on placement: 

4 panels are being installed on the southwest side of the garage, 4 panels on the southeast side of the 
roof. Total of 8 panels installed. 

 

How/ What is being installed? 

The panels are being installed with Quick- Mount Q rails on the composite shingle roof, screws that are 
being used are Hex Head Lag Screw. 

Panel type is a 60 Cell Monocrystalline PV Module manufactured by Silfab Solar. 

The first step is we install the Quick Mount L-mount Flashing, we take a Hex Head Lag Screw and we 
secure the Quick Mount L- Mount and the Offset L- feet into place. 

The next step is we take a Quick Mount Q rails and install that with the Offset L- feet and install the PV 
Module with a Universal End/Mid Clamp.  

All of the above steps are listed in the design drawings on page PV-3. 



Scope of Work  

 8 solar roof mounted modules, grid tied, 2.40 kW, solar installation on existing structure  

Permit # BLD2020-00660 
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DATE: 3/6/2020

1

2

3

SHEET INDEX

PV-1 PLOT PLAN & VICINITY MAP

PV-2 ROOF PLAN & MODULES

PV-2A STRING LAYOUT

PV-3 ATTACHMENT DETAIL

PV-4 ELECTRICAL LINE DIAGRAM

PV-5 WIRING CALCULATIONS

PV-6 to 12 EQUIPMENT SPECIFICATIONS

PLOT PLAN & VICINITY MAP

HOUSE PHOTO

VICINITY MAP

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

SCALE: NTSPV-1

PV-1 SCALE: NTS

PROJECT SITE

PLOT PLAN & 

VICINITY MAP

EQUIPMENT SUMMARY

8 SILFAB SOLAR SIL-310 ML MODULES

02 GENERAC PV LINK S2502 POWER OPTIMIZERS 
01 GENERAC PWRCELL X7602 7600W INVERTER

PROJECT SITE

DESIGN SPECIFICATIONS

OCCUPANCY : II

CONSTRUCTION : SINGLE-FAMILY

ZONING : RESIDENTIAL

GROUND SNOW LOAD : SEE STRUCTURAL LETTER

WIND EXPOSURE : SEE STRUCTURAL LETTER

WIND SPEED : SEE STRUCTURAL LETTER

PROJECT DESCRIPTION:

8 X SILFAB SIL - 310 ML MODULES

ROOF MOUNTED SOLAR PHOTOVOLTAIC MODULES

SYSTEM SIZE:SYSTEM SIZE:2.402.48 kW DC STC kW DC STC

ARRAY AREA: ROOF#1 - 73.20 SQ FTARRAY AREA: ROOF#1 - 73.20 SQ FT

ARRAY AREA: ROOF#2 - 73.20 SQ FT

AUTHORITIES HAVING JURISDICTION

BUILDING : WAYNE COUNTY

ZONING : WAYNE COUNTY

UTILITY : DTE ENERGY

APPLICABLE CODES & STANDARDS

MICHIGAN RESIDENTIAL CODE 2015

NEC 2017

PROJECT SITE
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FULLE
RTON AVE.

TREES

2-STORY HOUSE

(E) MAIN SERVICE PANEL

(E) DRIVEWAY

ROOF #1

(4) SILFAB SIL - 310 ML MODULES

ROOF #2

(4) SILFAB SIL - 310 ML MODULES
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DATE: 3/6/2020

MODULE TYPE, DIMENSIONS & WEIGHT

1 ROOF PLAN & MODULES

PV-2

LEGEND

- SOLA DECKSD

INV

MSP

- INVERTER

- MAIN SERVICE PANEL

- VENT, ATTIC FAN (ROOF OBSTRUCTION)

- ROOF ATTACHMENT

- RAFTERS

- CONDUIT

ACD

- AC DISCONNECT

ROOF PLAN &

MODULES

NUMBER OF MODULES = 8 MODULES

MODULE TYPE = SILFAB SIL - 310 ML MODULES

MODULE WEIGHT = 41.89 LBS / 19 KG.

MODULE DIMENSIONS = 66.92"x 39.37" = 18.30 SF

UNIT WEIGHT OF ARRAY = 2.30 PSF

SAF

NOTES:

· THE LOCATION OF THE SAF SHOULD BE

DETERMINED ON SITE.

· THE SAF SHOULD BE LOCATED 30"-36" FROM THE

PEAK OF THE ROOF OR ABOUT 5 ROWS DOWN

FROM THE RIDGE.

· THE SAF SHOULD NOT BE MOUNTED ON ANY

STRUCTURAL MEMBER LIKE TRUSS/RAFTER.

· "CAN VENTS" CAN BE REPLACED BY SAF.

· SAF CANNOT BE MOUNTED ON A METAL ROOF.

PLEASE CARRY GABLE VENT FANS FOR METAL

ROOF INSTALLATION (IF APPLICABLE).

SOLAR ATTIC FAN

6
6

.
9

2
"

39.37"

SILFAB SOLAR SIL -

310 ML

310 W

SCALE: 3/32" = 1'-0"

ROOF DESCRIPTION

ROOF TYPE

COMPOSITION

SHINGLE

ROOF

ROOF

TILT

AZIMUTH

FRAMING

SIZE

FRAMING

SPACING

#1 26.57° 246°

SEE STRUCTURAL

LETTER

#2 26.57° 66°

- BACKUP LOAD PANEL
BLP

- BATTERY
BAT

OP

(N) GENERAC PWRCELL X7602 7600W

INVERTER

(N) FUSED AC DISCONNECT

(E) UTILITY METER

(E) MAIN SERVICE PANEL

(N) BACKUP LOAD PANEL

(N) GENERAC PWRCELL9 BATTERY

(N) GENERAC SNAP RS801 RS DEVICE

ARRAY AREA & ROOF AREA CALC'S

ROOF

# OF

MODULES

ARRAY

AREA

(Sq. Ft.)

ROOF

AREA

(Sq. Ft.)

ROOF

AREA

COVERED

BY ARRAY

(%)

#1 4  73.20 191.50 38.22
#2 4 73.20 191.50 38.22
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- PV LINK OPTIMIZER

- RAPID SHUTDOWN

(N) SOLA DECK

(N) 3/4" EMT CONDUIT

SOLAR ATTIC FAN

(LOCATION TBD ON SITE)

(N) TRENCH TBD

ON-SITE ~ 50'

ROOF #1

(4) SILFAB SIL - 310 ML MODULES

ROOF #2

(4) SILFAB SIL - 310 ML MODULES
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DATE: 3/6/2020

1 ROOF PLAN WITH STRING LAYOUT

PV-2A SCALE:  3/32" = 1'-0"

STRING

LAYOUT

BILL OF MATERIALS

EQUIPMENT QTY DESCRIPTION

SOLAR PV MODULE 8 SILFAB SIL - 310 ML MODULES

OPTIMIZER 02 GENERAC PV LINK S2502 POWER OPTIMIZERS

GENERAC SNAP RS 8 GENERAC SNAPRS MODEL RS801

INVERTER 01 GENERAC PWRCELL X7602 7600W INVERTER

AC DISCONNECT 1

60A FUSED, (2) 40A FUSES, 240V, NEMA 3R, UL LISTED

SOLA DECK 2
SOLA DECKES 600 V, NEMA 3R, UL LISTED

BATTERY 1 GENERAC PWRCELL9 BATTERY

BACKUP PANEL 1
125A, BACKUP PANEL, 240V

RAILS 6 QRAIL LIGHT 14 FT. BLACK

SPLICE KIT 2 QSPLICE INTERNAL LIGHT

TRUNK CABLE 0 TRUNK/PV CABLE CLIP

MODULE CLAMPS 12 UNIVERSAL MID CLAMP

GROUNDING LUG 2 WEEB LUG W/ T-BOLT

END CLAMPS 8 UNIVERSAL END CLAMPS

ATTACHMENT 22

L-MOUNT ATTACHMENT (QUICKMOUNT)

T-BOLT 30 T-BOLT W/ NUT M8 X 20MM

(E) F
RONT O

F R
ESIDENCE

FULLER
TON AVE.

(E) B
ACK OF R

ESIDENCE

(N) PV LINK OPTIMIZER - 1

(N) PV LINK OPTIMIZER - 2
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DATE: 3/6/2020

ATTACHMENT

DETAIL

2 ATTACHMENT DETAIL (enlarged view)

PV-3 SCALE: NTS

1 ATTACHMENT DETAIL

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

PV MODULE

(E) COMPOSITE

SHINGLE ROOF

SEE (2/PV-3)

FOR ENLARGED

VIEW

HEX HEAD

5/16" X 4", 18-8 SS

LAG SCREW

9"X12" QUICK MOUNT

L-MOUNT FLASHING

QUICK-MOUNT Q-RAILS

QMR-RL14 (LIGHT)

PV MODULE

UNIVERSAL END/MID CLAMP

(E) COMPOSITE

SHINGLE ROOF

OFFSET L-FEET

SEE STRUCTURAL LETTER
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GENERAC

POWER

CORE

JUNCTION BOX

600 V, NEMA 3

UL LISTED

(E) MAIN BREAKER TO

HOUSE 240 V, 100A/2P

(TOP FED)

NL2L1

M

LOAD

LINE

G

G

N

SUPPLY SIDE TAP

REF NEC 230.82(6),

705.12(A) FOR

SUPPLY SIDE TAP

EXISTING GROUNDING

ELECTRODE SYSTEM

TO EARTH

REF. NEC 250.52,

250.53(A)

GEC

FROM AC LOAD

CENTER

CURRENT AND

VOLTAGE CTs

(E) MAIN SERVICE

PANEL,

 100A RATED, 240V

SILFAB SIL - 310 ML MODULES

- +

-

++ +

+

- -

2

- +

-

1

+

-

4

PVLINK SUBSTRING OPTIMIZER (S2502)

RATED POWER : 2500W

MPPT VOLTAGE RANGE: 60 TO 360 V

MAX OUTPUT VOLTAGE: 420V

MAX OUTPUT CURRENT: 8A

RAPID SHUTDOWN COMPLIANT

GROUND-FAULT PROTECTION COMPLIANT

PWRcell MODEL 9 BATTERY

8.6 kWh, 5.0 kW

GENERAC PWRCELL X7602

 INVERTER (240V)

OUTPUT: 240V, 32A

96.5% CEC WEIGHTED EFFICIENCY

NEMA 3R RATED, UL 1741 LISTED, INTERNAL

GFDI WITH INTEGRATED DC DISCONNECT

1

2

3

7

5

=

=

=

=

G

N

50A/2-P

AC LOAD CENTER,  125 A

RATED, 240/120, 1-PHASE

(50A/2-P MB)

4

50A/2-P

30A/2-P

30A/2-P

30A/2-P

30A/2-P

BACK UP

LOADS UP TO

40A CIRCUIT

(E) EXISTING

COMMUNICATION

ROUTER

6

5

SNAP RS (RS801)

MAX INPUT CURRENT - 13 A

UL 1741 LISTED

MODULE LEVEL RAPID

SHUTDOWN (PVRSS)

COMPLIANT

NEMA 6P RATED

AC DISCONNECT:

60A FUSED, (2) 40A FUSES,

240V NEMA 3R, UL LISTED

-

4

3

- +

++ +-

2

- +

-
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DATE: 3/6/2020

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:

DTE ENERGY

240V

100A

100A

SOUTH-EAST

OVERHEAD

SQUARE D

PV ARRAY +VE CONDUCTOR AND L1

PV ARRAY -VE CONDUCTOR AND L2

NEUTRAL CONDUCTOR

EGC AND GEC

SINGLE TWISTED PAIR, CAT 5 WIRE

WIRE LEGEND

LABEL 8

AT MEP

LABEL 10

AT UTILITY METER

LABEL 9

AT MEP

! WARNING !

DUAL POWER SOURCES

SECOND SOURCE IS PV SYSTEM

! CAUTION !

SOLAR POINT OF

INTERCONNECTION

! WARNING !

SOLAR SYSTEM

CONNECTED

AND ENERGIZED

LABEL 11

AT UTILITY METER

! WARNING !

THE SERVICE METER IS ALSO SERVED

BY A PHOTOVOLTAIC SYSTEM

LABEL 3

AT INVERTER

LABEL 2

AT INVERTER

LABEL 4

AT EACH DC

DISCONNECT

WARNING:

PHOTOVOLTAIC

POWER SOURCE

LABEL 1

ON ALL CONDUITS

SPACED AT MAX 10FT

PHOTOVOLTAIC

DC DISCONNECT

! CAUTION !

SOLAR ELECTRIC

SYSTEM CONNECTED

AND ENERGIZED

SOLAR PV SYSTEM EQUIPPED

WITH RAPID SHUTDOWN

TURN RAPID SHUTDOWN

SWITCH TO THE

"OFF" POSITION TO

SHUT DOWN PV SYSTEM

AND REDUCE

SHOCK HAZARD

IN THE ARRAY

SOLAR ELECTRIC

PV PANELS

LABEL 5

AT EACH AC

DISCONNECT

! WARNING !

ELECTRIC SHOCK HAZARD

DO NOT TOUCH TERMINALS.

TERMINALS ON BOTH LINE AND LOAD SIDES

MAY BE ENERGIZED IN THE OPEN POSITION

PHOTOVOLTAIC

AC

DISCONNECT

LABEL 6

AT EACH AC

DISCONNECT

(8) SILFAB SIL - 310 ML MODULES

(2) PV LINK OF 04 MODULES CONNECTED IN SERIES

QTY CONDUCTOR INFORMATION CONDUIT TYPE CONDUIT SIZE

(4)

#10AWG - PV WIRE/USE-2

N/A N/A

(1)

#6AWG - BARE COPPER IN FREE AIR

(2)

#10AWG - THWN-2

EMT OR FLEX IN

ATTIC

3/4"

(1)

#10AWG - THWN-2 GND

(2)

#10AWG - THWN-2

EMT OR FLEX 3/4"

(1)

#10AWG - THWN-2 GND

(1)

CAT 5 COMMUNICATION WIRE

(3)

#6AWG - THWN-2

EMT OR FLEX 3/4"

(1)

#6AWG - THWN-2 GND

(1)

CAT 5 COMMUNICATION WIRES EMT OR FLEX 3/4"

(3)

#6AWG - THWN-2

EMT OR FLEX 3/4"

(1)

#6AWG - THWN-2 GND

(3)

#6AWG - THWN-2 EMT OR FLEX 3/4"

1

2

3

4

5

6

7

AC DISCONNECT TO

BE PLACED WITHIN 5

FEET OF THE METER

AS PER DTE ENERGY
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WIRING

CALCULATIONS

DC CONDUCTOR AMPACITY CALCULATIONS:

ARRAY TO SOLA DECK:

FROM SOLA DECK TO INVERTER:

No. OF INVERTER

NO. OF CURRENT CARRYING CONDUCTORS

CONDUIT FILL CORRECTION PER NEC TABLE 310.15(B)(3)(a)

CIRCUIT CONDUCTOR SIZE

1

6 AWG

2

TEMP. CORRECTION PER NEC TABLE 310.15(B)(2)(a)

0.96

75A

EXPECTED WIRE TEMP (In Celsius)

32

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

1.25 X INVERTER OUTPUT CURRENT (BACKUP POWER)

42.5A

DERATED AMPACITY OF CIRCUIT CONDUCTOR

72A

Result should be greater than (42.5A) otherwise less the entry for circuit conductor size

and ampacity

INVERTER SPECIFICATIONS

  MANUFACTURER / MODEL #

GENERAC PWRCELL

X7602

  AC POWER OUTPUT (LOADS/GRID)

7600VA

  AC POWER OUTPUT (BACKUP)

8000VA

  NOMINAL OUTPUT VOLTAGE 240 VAC

  MAX OUTPUT CURRENT @240V (LOADS/GRID)

32A

  MAX OUTPUT CURRENT @240V (BACKUP)

50A

  NOMINAL DC INPUT VOLTAGE 380Vdc

  MAX DC INPUT VOLTAGE 420Vdc

  CEC WEIGHTED EFFICIENCY 96.5%

  MAX DC POWER (PV)

10000W

  MAX INPUT CURRENT (PV)

20Adc

  CONT. PEAK POWER (BATTERY)

8000W

SOLAR MODULE SPECIFICATIONS

   MANUFACTURER / MODEL # SILFAB SIL310-ML

   VMP 33.05V

   IMP 9.38A

   VOC 40.25V

   ISC 9.93A

  TEMP. COEFF. VOC -0.28%/°C

   MODULE DIMENSION

66.92"L x 39.37"W x 1.49"D (In Inch)

  MODULE EFFICIENCY 18.4%

SERIES SUB STRING OPTIMIZER SPECIFICATIONS

  MANUFACTURER / MODEL # PV LINK S2502

  RATED POWER 2500W

  MPPT VOLTAGE RANGE

60-360 Vmp

  MAXIMUM INPUT VOLTAGE 420Voc

  MAXIMUM OUTPUT 420 Adc

  NOMINAL OUTPUT 380 Vdc

  MAXIMUM OUTPUT CURRENT 8 A

  MAXIMUM SHORT CIRCUIT CURRENT 18 A

BATTERY SPECIFICATIONS

  MANUFACTURER / MODEL #

GENERAC PWRCELL

BATTERY

  USABLE ENERGY 8.6kW

  RATED CONTINUOUS POWER 3.4Kw

  POWER: 60 MINUTES 4.2kW

  POWER: 2 MINUTES 5.0kW

  REBUS VOLTAGE: INPUT/ OUTPUT 360-420Vdc

  MODULE VOLTAGE 46.8Vdc

  ROUND-TRIP EFFICIENCY 96.5%

AC CONDUCTOR AMPACITY CALCULATIONS:

FROM INVERTER TO BACK-UP PANEL:

AMBIENT TEMPERATURE SPECS

   RECORD LOW TEMP -19°
   AMBIENT TEMP (HIGH TEMP 2%)

32°

   CONDUIT HEIGHT 0.5"

   ROOF TOP TEMP 54°

FROM BATTERY TO INVERTER:

EXPECTED WIRE TEMP (In Celsius)

NO. OF CURRENT CARRYING CONDUCTORS

CONDUIT FILL CORRECTION PER NEC TABLE 310.15(B)(3)(a)

CIRCUIT CONDUCTOR SIZE

0.8

10 AWG

4

54

TEMP. CORRECTION PER NEC TABLE 310.15 (B)(2)(a)

0.76

CIRCUIT CONDUCTOR AMPACITY PER NEC TABLE 310.15(B)(16)

40A

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

1.25 X Imax

10A

DERATED AMPACITY OF CIRCUIT CONDUCTOR

TEMP. CORRECTION PER TABLE 310.15 (B)(2)(a) X

CONDUIT FILL CORRECTION PER NEC 310.15(B)(3)(a) X

CIRCUIT CONDUCTOR AMPACITY 310.15 (B)(16)

24.32A

Result should be greater than (10A) otherwise less the entry for circuit conductor size and

ampacity

EXPECTED WIRE TEMP (In Celsius)

NO. OF CURRENT CARRYING CONDUCTORS

CONDUIT FILL CORRECTION PER NEC TABLE 310.15(B)(3)(a)

CIRCUIT CONDUCTOR SIZE

1

10 AWG

2

54

TEMP. CORRECTION PER NEC TABLE 310.15 (B)(2)(a)

0.76

CIRCUIT CONDUCTOR AMPACITY PER NEC TABLE 310.15(B)(16)

40A

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

1.25 X Imax X # of PV LINKS

20A

DERATED AMPACITY OF CIRCUIT CONDUCTOR

TEMP. CORRECTION PER TABLE 310.15 (B)(2)(a) X

CONDUIT FILL CORRECTION PER NEC 310.15(B)(3)(a) X

CIRCUIT CONDUCTOR AMPACITY 310.15 (B)(16)

28.4A

Result should be greater than (20A) otherwise less the entry for circuit conductor size and

ampacity

EXPECTED WIRE TEMP (In Celsius)

NO. OF CURRENT CARRYING CONDUCTORS

CONDUIT FILL CORRECTION PER NEC TABLE 310.15(B)(3)(a)

CIRCUIT CONDUCTOR SIZE

1

10 AWG

2

32

TEMP. CORRECTION PER NEC TABLE 310.15 (B)(2)(a)

0.96

CIRCUIT CONDUCTOR AMPACITY PER NEC TABLE310.15(B)(16)

40A

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

1.25 X Imax

26.25A

DERATED AMPACITY OF CIRCUIT CONDUCTOR

TEMP. CORRECTION PER TABLE 310.15 (B)(2)(a) X

CONDUIT FILL CORRECTION PER NEC 310.15(B)(3)(a) X

CIRCUIT CONDUCTOR AMPACITY 310.15 (B)(16)

38.40A

Result should be greater than (26.25A) otherwise less the entry for circuit conductor size

and ampacity

AC CONDUCTOR AMPACITY CALCULATIONS:

FROM INVERTER TO MEP:

1

CIRCUIT CONDUCTOR AMPACITY PER NEC TABLE 310.15(B)(16)

TEMP. CORRECTION PER TABLE 310.15 (B)(2)(a) X

CONDUIT FILL CORRECTION PER NEC 310.15(B)(3)(a) X

CIRCUIT CONDUCTOR AMPACITY 310.15 (B)(16)

No. OF INVERTER

NO. OF CURRENT CARRYING CONDUCTORS

CONDUIT FILL CORRECTION PER NEC TABLE 310.15(B)(3)(a)

CIRCUIT CONDUCTOR SIZE

1

6 AWG

2

TEMP. CORRECTION PER NEC TABLE 310.15(B)(2)(a)

0.96

75A

EXPECTED WIRE TEMP (In Celsius)

32

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

1.25 X MAX INVERTER OUTPUT CURRENT (LOADS/GRID)

40A

DERATED AMPACITY OF CIRCUIT CONDUCTOR

72A

Result should be greater than (40A) otherwise less the entry for circuit conductor size and

ampacity

1

CIRCUIT CONDUCTOR AMPACITY PER NEC TABLE 310.15(B)(16)

TEMP. CORRECTION PER TABLE 310.15 (B)(2)(a) X

CONDUIT FILL CORRECTION PER NEC 310.15(B)(3)(a) X

CIRCUIT CONDUCTOR AMPACITY 310.15 (B)(16)
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152 S. Broad St.
Lansdale, PA 19446

(215)361-8040

May 1, 2020
PowerHome Solar
919 N. Main St
Mooresville, NC 28115

RE: Tidwell Residence
4087 Fullerton AVe, Detroit, MI 48238
Client Project #: 4087TIDW
PFE Project #: 201245

On behalf of PowerHome Solar, Penn Fusion Engineering LLC (PFE) performed a structural analysis of the roof at the above
referenced location. The purpose of our analysis was to determine if the existing roof system is structurally sufficient to
support the new photovoltaic moudles in addition to the code required design loads. Our analysis is based on the information
provided by PowerHome Solar and is isolated only to the areas where the modules are intended to be placed. If any
discrepancies are found by the contractor during installation, please contact PFE.
System Specifications:
Panel Specs: (8) Silfab Solar - SLA-M
Racking System: Quick Mount PV - QRail Light
The modules are to be located on the following roof planes:

Mounting
Plane

Rafter
Size

Rafter
Spacing

Horizontal
Span

Collar
Ties

Collar Tie
Spacing Sheathing Shingle

Type
Number of

Shingle Layers
Ceiling
Profile

1 2x4 24" 9ft. 6in. N/A 0" CDX 1/2" Asphalt
Shingles 1 Flat

2 2x4 24" 9ft. 6in. N/A 0" CDX 1/2" Asphalt
Shingles 1 Flat

The roof design has been analyzed in accordance with the 2015 Michigan Residential Code with design loads as follows:

Ground Snow (Pg): 20 psf
Wind Speed (V): 115 mph

Mounting Plane 1
The calculations for these structural members are attached. It has been determined by this office that the rafters, as specified
above, exceed the allowable span for the total design loading. Attached are repair details that, when installed, will render the
roof design structurally adequate to support the new PV modules in addition to the code required design loading.
Attach the module rail brackets to the roof with 5/16" lag bolts at 48 on center maximum with staggered penetration such
that load is distributed evenly among roof members. Provide a minimum of 2" of penetration into the wood members.
Mounting Plane 2
The calculations for these structural members are attached. It has been determined by this office that the rafters, as specified
above, exceed the allowable span for the total design loading. Attached are repair details that, when installed, will render the
roof design structurally adequate to support the new PV modules in addition to the code required design loading.
Attach the module rail brackets to the roof with 5/16" lag bolts at 48 on center maximum with staggered penetration such
that load is distributed evenly among roof members. Provide a minimum of 2" of penetration into the wood members.
This office has determined that the installation of the PV System as specified above will meet the structural requirements of
the 2015 Michigan Residential Code and ASCE7-10 when installed in accordance with the manufacture's instructions.
If you have any questions regarding this analysis, please feel free to contact us.

Best Regards,
Penn Fusion Engineering LLC

Andrew D. Leone, P.E.
Principal



152 S. Broad St.
Lansdale, PA 19446

(267)640-2758

Client Name: PowerHome Solar
PFE Project Number: 201245

Client Project Number: 4087TIDW
Project: Tidwell Residence

Address: 4087 Fullerton AVe
Detroit, MI 48238

Description: Mounting Plane 1
Calculations By: ADL

Date: May 1, 2020

Roof Construction

2x4 Rafters at 24" on center

A= 5.25 in2

Ix= 5.36 in4

Sx= 3.06 in3

Wood Species= Doug-Fir Larch #2
Fb= 900 psi
Fv= 180 psi
E= 1600000 psi

Roof Slope= 18 °
Rafter Span= 9.51 ft

Ceiling Attached to Rafters?: No

Design Criteria

Ground Snow (Pg): 20 psf
Design Wind Speed: 115 mph

Live Load: 20 psf
Dead Load: 3.63 psf

PV Modules: 3.15 psf

Wind Calculations

Directionality Factor (Kd): 0.85
Topographic Factor (Kzt): 1

Velocity Pressure Exposure Coefficient
(Kz): 0.7

Importance Factor (I): 1
Velocity Pressure (qz): 20.14 psf

Tributary Square Footage on
Component: 10.83 ft2

Component Roof Pressures: 13.56 / -55.58 psf

Snow Load Calculations

Exposure Factor (Ce): 1
Thermal Factor (Ct): 1

Importance Factor (I): 1
Flat Roof Snow Loads (Pf): 14 psf

Roof Slope Factor (Cs): 1
Sloped Snow Loads (Ps): 14 psf
Unbalanced Snow Load: 20 psf



Member Calculations

Bending

Md: 605.75 ft*lb
fb: 2373.54 psi

Load Duration Factor (Cd): 1.15
Stability Factor (CL): 1

Wet Service Factor (CM): 1
Temperature Factor (CT): 1

Size Factor (CF): 1.5
Flat Use Factor (Cfu): 1
Incising Factor (Ci): 1

Repetitive Member Factor (Cr): 1.15
Fb: 900 psi
F'b: 1785.38 psi 2373.54>1785.38 No Good in Bending

Shear

Vd: 254.77 lb
fv: 72.79 psi

Load Duration Factor (Cd): 1.15
Wet Service Factor (CM): 1

Temperature Factor (CT): 1
Size Factor (CF): 1.5

Flat Use Factor (Cfu): 1
Incising Factor (Ci): 1

Fv: 180 psi
F'v): 207 psi 72.79<=207 OK in Shear

Deflection

Live Load Deflection (ΔL): 0.86 in L/133 No Good in Live Load
Deflection

Total Load Deflection (ΔT): 1.15 in L/99 No Good in Total
Load Deflection

Uplift Calculation

Tributary Square Footage on
Component: 10.83 ft2

Uplift Pressure: -55.58 psf
Uplift per Lag: -602.13 lbs

Lag Screw Diameter: 5/16 in
Allowable Withdrawal per Inch: 490.99 lbs/in

Minimal Screw Penetration: 1.23 in

Install 5/16" diameter lag screws @ 48 on center with
minimum penetration of 2" into rafter.



152 S. Broad St.
Lansdale, PA 19446

(267)640-2758

Client Name: PowerHome Solar
PFE Project Number: 201245

Client Project Number: 4087TIDW
Project: Tidwell Residence

Address: 4087 Fullerton AVe
Detroit, MI 48238

Description: Mounting Plane 1
Calculations By: ADL

Date: May 1, 2020

Nailing Requirements: (2) 10d Nails @ 12" on center with (3) additional 10d Nails at each end

10d = .12" shank diameter x 3" long minimum

Note: Apply repair to each rafter under PV system
*Suitable Alternate Species:
- Spruce-Pine-Fir #2 or #1
- Southern-Yellow-Pine #2 or #1

New Sistered Rafter Size: 2x4x8' Doug-Fir Larch #2 or better*

aleone
Typewritten text
NOTE: Replace all ceiling joists that were removed and secure to existing rafters.



152 S. Broad St.
Lansdale, PA 19446

(267)640-2758

Client Name: PowerHome Solar
PFE Project Number: 201245

Client Project Number: 4087TIDW
Project: Tidwell Residence

Address: 4087 Fullerton AVe
Detroit, MI 48238

Description: Mounting Plane 2
Calculations By: ADL

Date: May 1, 2020

Roof Construction

2x4 Rafters at 24" on center

A= 5.25 in2

Ix= 5.36 in4

Sx= 3.06 in3

Wood Species= Doug-Fir Larch #2
Fb= 900 psi
Fv= 180 psi
E= 1600000 psi

Roof Slope= 18 °
Rafter Span= 9.51 ft

Ceiling Attached to Rafters?: No

Design Criteria

Ground Snow (Pg): 20 psf
Design Wind Speed: 115 mph

Live Load: 20 psf
Dead Load: 3.63 psf

PV Modules: 3.15 psf

Wind Calculations

Directionality Factor (Kd): 0.85
Topographic Factor (Kzt): 1

Velocity Pressure Exposure Coefficient
(Kz): 0.7

Importance Factor (I): 1
Velocity Pressure (qz): 20.14 psf

Tributary Square Footage on
Component: 10.83 ft2

Component Roof Pressures: 13.56 / -55.58 psf

Snow Load Calculations

Exposure Factor (Ce): 1
Thermal Factor (Ct): 1

Importance Factor (I): 1
Flat Roof Snow Loads (Pf): 14 psf

Roof Slope Factor (Cs): 1
Sloped Snow Loads (Ps): 14 psf
Unbalanced Snow Load: 20 psf



Member Calculations

Bending

Md: 605.75 ft*lb
fb: 2373.54 psi

Load Duration Factor (Cd): 1.15
Stability Factor (CL): 1

Wet Service Factor (CM): 1
Temperature Factor (CT): 1

Size Factor (CF): 1.5
Flat Use Factor (Cfu): 1
Incising Factor (Ci): 1

Repetitive Member Factor (Cr): 1.15
Fb: 900 psi
F'b: 1785.38 psi 2373.54>1785.38 No Good in Bending

Shear

Vd: 254.77 lb
fv: 72.79 psi

Load Duration Factor (Cd): 1.15
Wet Service Factor (CM): 1

Temperature Factor (CT): 1
Size Factor (CF): 1.5

Flat Use Factor (Cfu): 1
Incising Factor (Ci): 1

Fv: 180 psi
F'v): 207 psi 72.79<=207 OK in Shear

Deflection

Live Load Deflection (ΔL): 0.86 in L/133 No Good in Live Load
Deflection

Total Load Deflection (ΔT): 1.15 in L/99 No Good in Total
Load Deflection

Uplift Calculation

Tributary Square Footage on
Component: 10.83 ft2

Uplift Pressure: -55.58 psf
Uplift per Lag: -602.13 lbs

Lag Screw Diameter: 5/16 in
Allowable Withdrawal per Inch: 490.99 lbs/in

Minimal Screw Penetration: 1.23 in

Install 5/16" diameter lag screws @ 48 on center with
minimum penetration of 2" into rafter.



152 S. Broad St.
Lansdale, PA 19446

(267)640-2758

Client Name: PowerHome Solar
PFE Project Number: 201245

Client Project Number: 4087TIDW
Project: Tidwell Residence

Address: 4087 Fullerton AVe
Detroit, MI 48238

Description: Mounting Plane 2
Calculations By: ADL

Date: May 1, 2020

Nailing Requirements: (2) 10d Nails @ 12" on center with (3) additional 10d Nails at each end

10d = .12" shank diameter x 3" long minimum

Note: Apply repair to each rafter under PV system
*Suitable Alternate Species:
- Spruce-Pine-Fir #2 or #1
- Southern-Yellow-Pine #2 or #1

New Sistered Rafter Size: 2x4x8' Doug-Fir Larch #2 or better*

aleone
Typewritten text
NOTE: Replace all ceiling joists that were removed and secure to existing rafters.



_______________________________________________________________________________________________________________________________ 
 

CITY OF DETROIT 
HISTORIC DISTRICT COMMISSION 

COLEMAN A. YOUNG MUNICIPAL CENTER 
2 WOODWARD, SUITE 808 

DETROIT, MICHIGAN 48226 
PHONE 313-224-8907 / 313-224-6543 

 

How do I….install solar panels? 
Information needed for HDC review (only) 

Note: BSEED requirements are not included below 
 

1. Provide pictures of the house and site, where the proposed installation is to occur.  
Photos here are for illustrative purposes only; digital photos must be provided 

   
 

 

 The Commission will not consider a roof mounted proposal, unless: it is proposed for a flat roof, and/or 
proposed for the rear elevation of a gable roof, so long as the panels will not be visible from the public 
right-of-way.  Photographs of the flat and/or gable roof, confirming its location, and visibility to the 
right-of-way must be submitted.  Additionally, only flat-mounted panels (not angle-mount), with 
minimal height/profile will be considered. The panels and frame must have a matte, dark finish. 
Installing a lip along the perimeter of the panels to further hide them from view should be considered.  

   
 
2. Provide information within all the highlighted portions of the building permit application. 

 

  



_______________________________________________________________________________________________________________________________ 
 

CITY OF DETROIT 
HISTORIC DISTRICT COMMISSION 

COLEMAN A. YOUNG MUNICIPAL CENTER 
2 WOODWARD, SUITE 808 

DETROIT, MICHIGAN 48226 
PHONE 313-224-8907 / 313-224-6543 

 

 

How do I….install solar panels? (continued) 
 

3. Provide full scope of work:  
 

 Narrative to explain what is being installed and why 
 Catalog cuts detailing the panels, frame, installation method, materials, color, finish, etc.  
 List any and all other related work to be completed:  

o If a roof mount, include: a roof plan showing proposed panel location (with dimensions from 
edges of roof noted) and finish height 

o If a ground mount, include: a site plan showing proposed panel location with setbacks from 
property lines and adjacent buildings on property (i.e., garage, rear of house); an elevation 
confirming all dimensions, including overall height and distance between grade and the bottom 
of the panels, material and finish specification for panel frame/pergola. 

 
 
 

ADDITIONAL INFORMATION: 
 

The National Park Service’s website goes into detail on solar installations in historic districts:  
https://www.nps.gov/tps/sustainability/new-technology/solar-on-historic.htm 
 
The National Park Service, Dept. of the Interior, Technical Preservation Services published the document 
entitled, “Incorporating Solar Panels in a Rehabilitation Project” (ITS Number 52).  A copy is attached to 
this informational sheet.  
 

NUMBER 52 

https://www.nps.gov/tps/sustainability/new-technology/solar-on-historic.htm


National Park Service
U.S. Department of the Interior
Technical Preservation Services

ALTERNATIVE ENERGY

Interpreting 
The Secretary of the Interior’s Standards for RehabilitationITS

NUMBER 52

Issue: Enhancing the energy efficiency of a historic building is important. To that end, it is often possible to install features 
such as solar panels and photovoltaic cells provided they are installed in a sensitive manner. Because these elements must be 
positioned to take advantage of unobstructed sunlight, the roof of a historic structure is an obvious location. The roofline of a 
historic building is often a distinctive feature. Therefore, the installation of solar panels should conform to guidance regarding 
rooftop additions, i.e. that they be minimally visible, to avoid altering the historic character of the building. Historic buildings 
with a flat roof or parapet can usually accommodate solar panels because the panels will be hidden, while properties with 
a hipped or gabled roof are generally not good candidates for a rooftop solar installation. Solar panels on historic buildings 
should not be visible from the public right of way such as nearby streets, sidewalks or other public spaces.

In circumstances where solar collectors are not placed on rooftops, they should only be positioned in limited or no-visibility 
locations in secondary areas of the property. Vegetation or a compatible screen may also be an option to further reduce the 
impact of these features on a historic property. For some historic buildings, it may not be possible to incorporate solar panels 
and meet the Secretary of the Interior’s Standards for Rehabilitation. 

Application 1 (Compatible treatment):  
The rehabilitation of this mid-nineteenth 
century mill incorporated a large, roof-
mounted photovoltaic installation. 
Although the historic building does not 
have a parapet wall at the roofline, the 
height of the building and the arrangement 
of the panels render the entire installation 
invisible from the ground. It is important 
to note that the panels are placed 
horizontally. Had the panels been installed 
with a vertical tilt, the angle required to maximize efficiency would have caused the panels to extend significantly higher 
above the roof. Simply changing the direction in which the panels are tilted can affect their visibility and reduce their impact 
on the character of the historic property. 

Solar panels installed on the flat roof.

Because of the size of this historic mill, a large array of solar panels could be installed on 
the flat roof without being seen from the ground.

Subject:     Incorporating Solar Panels in a Rehabilitation Project
Applicable Standards: 2. Retention of Historic Character
    9. Compatible Additions/Exterior Alterations

By placing the panels horizontally, the overall height 
of the installation and its visibility is reduced.

solar panels

dyea
Highlight

dyea
Highlight



These bulletins are issued to explain preservation project decisions made by the U.S. Department of the Interior.  The resulting determinations, based on the 
Secretary of the Interior’s Standards for Rehabilitation, are not necessarily applicable beyond the unique facts and circumstances of each particular case. 
            

Jenny Parker, Technical Preservation Services, National Park Service

Application 3 (Compatible treatment): The rehabilitation of this historic 
post office incorporated solar panels as dual-function features: generation 
of electricity and shading for south-facing windows. In this instance, the 
southern elevation of the building is also a secondary elevation with limited 
visibility from the public right of way. Additionally, because this area of the 
building is immediately next to the post office’s loading dock, it has a more 
utilitarian character than the primary facades and, therefore, can better 
accommodate solar panels. Because the panels are in a suitable location at 
the rear of the property and are appropriately sized to serve as awnings, they 
do not affect the overall historic character of the property. Additionally, a 
screen of tall plantings shields the solar panels from view from the front of 
the building, further limiting their visibility.

August 2009, ITS  Number 52

Application 2 (Incompatible treatment): During the rehabilitation of this late-nineteenth century commercial building, a 
conspicuous rooftop monitor with prominent solar panels and skylights was constructed on the one-story structure. The size 
and finish of this rooftop addition are incompatible with the historic character of the building. However, the building could 
have accommodated both skylights and solar panels if they had been installed differently. An alternative design that could 
have met the Standards would have included low-profile skylights and solar panels concealed behind the parapet wall.

Above:  Shown from the rear of the property, these 
solar panels serve a secondary function as awnings to 
shade south-facing windows. Because of their location 
at the back of the building immediately adjacent to a 
loading dock, the installation of these panels does not 
affect the historic character of the property.

Left:  The solar panels are not visible from the front of 
the building. Additionally, even if the vegetation were 
removed, the installation would only be minimally 
visible along an alley at the rear of a secondary side 
elevation. 

The addition of a large rooftop monitor featuring skylights on the front slope and solar panels on the rear slope is not compatible with the 
historic character of this small, one-story commercial building.

Tall plantings shield solar panels from 
view from the front of the building.
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PROJECT DESCRIPTION:

SHEET INDEX

PV-1 PLOT PLAN & VICINITY MAP

PV-2 ROOF PLAN & MODULES

PV-2A STRING LAYOUT

PV-3 ATTACHMENT DETAIL

PV-4 ELECTRICAL LINE DIAGRAM

PV-5 WIRING CALCULATIONS

PV-6 to 12 EQUIPMENT SPECIFICATIONS

PLOT PLAN & VICINITY MAP

HOUSE PHOTO

VICINITY MAP

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

SCALE: NTSPV-1

PV-1 SCALE: NTS

PROJECT SITE

PLOT PLAN & 

VICINITY MAP

8 X 300 SILFAB SOLAR SIL-300 ML MODULES

ROOF MOUNTED SOLAR PHOTOVOLTAIC MODULES

EQUIPMENT SUMMARY

8 SILFAB SOLAR SIL-300 ML MODULES

02 GENERAC PV LINK S2502 POWER OPTIMIZERS

01 GENERAC PWRCELL X7602 7600W INVERTER

AUTHORITIES HAVING JURISDICTION

BUILDING : WAYNE COUNTY

ZONING : WAYNE COUNTY

UTILITY : DTE ENERGY

PROJECT SITE

DESIGN SPECIFICATIONS

OCCUPANCY : II

CONSTRUCTION : SINGLE-FAMILY

ZONING : RESIDENTIAL

GROUND SNOW LOAD : SEE STRUCTURAL LETTER

WIND EXPOSURE : SEE STRUCTURAL LETTER

WIND SPEED : SEE STRUCTURAL LETTER

SYSTEM SIZE:2.40 kW DC STC

ARRAY AREA: ROOF#1 - 109.80 SQ FT

SYSTEM SIZE:2.40 kW DC STC

ARRAY AREA: ROOF#1 - 109.80 SQ FT

ARRAY AREA: ROOF#2 - 36.60 SQ FT

APPLICABLE CODES & STANDARDS

MICHIGAN RESIDENTIAL CODE 2015

NEC 2017

PROJECT SITE
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TREES

2-STORY HOUSE

(E) MAIN SERVICE PANEL

(E) DRIVEWAY

ROOF #1

(6) SILFAB SOLAR SIL-300 ML MODULES

ROOF #2

(2) SILFAB SOLAR SIL-300 ML MODULES
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MODULE TYPE, DIMENSIONS & WEIGHT

1 ROOF PLAN & MODULES

PV-2

LEGEND

- SOLA DECKSD

INV

MSP

- INVERTER

- MAIN SERVICE PANEL

- VENT, ATTIC FAN (ROOF OBSTRUCTION)

- ROOF ATTACHMENT

- RAFTERS

- CONDUIT

ACD

- AC DISCONNECT

ROOF PLAN &

MODULES

NUMBER OF MODULES = 8 MODULES

MODULE TYPE = SILFAB SOLAR SIL-300 ML MODULES

MODULE WEIGHT = 41.89 LBS / 19 KG.

MODULE DIMENSIONS = 66.92"x 39.37" = 18.30 SF

UNIT WEIGHT OF ARRAY = 2.30 PSF

SAF

NOTES:

· THE LOCATION OF THE SAF SHOULD BE

DETERMINED ON SITE.

· THE SAF SHOULD BE LOCATED 30"-36" FROM THE

PEAK OF THE ROOF OR ABOUT 5 ROWS DOWN

FROM THE RIDGE.

· THE SAF SHOULD NOT BE MOUNTED ON ANY

STRUCTURAL MEMBER LIKE TRUSS/RAFTER.

· "CAN VENTS" CAN BE REPLACED BY SAF.

· SAF CANNOT BE MOUNTED ON A METAL ROOF.

PLEASE CARRY GABLE VENT FANS FOR METAL

ROOF INSTALLATION (IF APPLICABLE).

SOLAR ATTIC FAN

6
6

.
9

2
"

39.37"

SILFAB SOLAR

SIL-300 ML

300 WATT

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

ROOF DESCRIPTION

ROOF TYPE

COMPOSITION

SHINGLE

ROOF

ROOF

TILT

AZIMUTH

FRAMING

SIZE

FRAMING

SPACING

#1 18.43° 156°

SEE STRUCTURAL

LETTER

#2 18.43° 66°

- BACKUP LOAD PANEL
BLP

- BATTERY
BAT

OP

(N) GENERAC PWRCELL X7602 7600W

INVERTER

(N) FUSED AC DISCONNECT

(E) UTILITY METER

(E) MAIN SERVICE PANEL

(N) BACKUP LOAD PANEL

(N) GENERAC PWRCELL9 BATTERY

(N) GENERAC SNAP RS801 RS DEVICE

ARRAY AREA & ROOF AREA CALC'S

ROOF

# OF

MODULES

ARRAY

AREA

(Sq. Ft.)

ROOF

AREA

(Sq. Ft.)

ROOF

AREA

COVERED

BY ARRAY

(%)

#1 6 109.80 264.00 42

#2 2 36.60 289.54 13

(E) B
ACK OF R

ESIDENCE

(E) F
RONT O

F R
ESIDENCE

FULLER
TON AVE.

R

O

O

F

 

#

1

T

I

L

T

 

-

 

1

8

.

4

3

°

A

Z

I

M

.

 

-

 

1

5

6

°

R

O

O

F

 

#

2

T

I

L

T

 

-

 

1

8

.

4

3

°

A

Z

I

M

.

 

-

 

6

6

°

- PV LINK OPTIMIZER

- RAPID SHUTDOWN

(N) SOLA DECK

(N) 3/4" EMT CONDUIT

SOLAR ATTIC FAN

(LOCATION TBD ON SITE)
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1 ROOF PLAN WITH STRING LAYOUT

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

STRING

LAYOUT

BILL OF MATERIALS

EQUIPMENT QTY DESCRIPTION

SOLAR PV MODULE 8 SILFAB SOLAR SIL-300 ML MODULES

OPTIMIZER 02 GENERAC PV LINK S2502 POWER OPTIMIZERS

GENERAC SNAP RS 8 GENERAC SNAPRS MODEL RS801

INVERTER 01 GENERAC PWRCELL X7602 7600W INVERTER

AC DISCONNECT 1

60A FUSED, (2) 40A FUSES, 240V, NEMA 3R, UL LISTED

SOLA DECK 2
SOLA DECKES 600 V, NEMA 3R, UL LISTED

BATTERY 1 GENERAC PWRCELL9 BATTERY

BACKUP PANEL 1
125A, BACKUP PANEL, 240V

RAILS 8 QRAIL LIGHT 14 FT. BLACK

SPLICE KIT 2 QSPLICE INTERNAL LIGHT

TRUNK CABLE 18 TRUNK/PV CABLE CLIP

MODULE CLAMPS 8 UNIVERSAL MID CLAMP

GROUNDING LUG 4 WEEB LUG W/ T-BOLT

END CLAMPS 16 UNIVERSAL END CLAMPS

ATTACHMENT 30

L-MOUNT ATTACHMENT (QUICKMOUNT)

T-BOLT 39 T-BOLT W/ NUT M8 X 20MM

(E) F
RONT O

F R
ESIDENCE

FULLER
TON AVE.

(E) B
ACK OF R

ESIDENCE

(N) PV LINK OPTIMIZER - 1

(N) PV LINK OPTIMIZER - 2
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ATTACHMENT

DETAIL

2 ATTACHMENT DETAIL (enlarged view)

PV-3 SCALE: NTS

1 ATTACHMENT DETAIL

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

PV MODULE

(E) COMPOSITE

SHINGLE ROOF

SEE (2/PV-3)

FOR ENLARGED

VIEW

HEX HEAD

5/16" X 4", 18-8 SS

LAG SCREW

9"X12" QUICK MOUNT

L-MOUNT FLASHING

QUICK-MOUNT Q-RAILS

QMR-RL14 (LIGHT)

PV MODULE

UNIVERSAL END/MID CLAMP

(E) COMPOSITE

SHINGLE ROOF

OFFSET L-FEET

SEE STRUCTURAL LETTER

S

E
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GENERAC

POWER

CORE

JUNCTION BOX

600 V, NEMA 3R,

UL LISTED

(E) MAIN BREAKER TO

HOUSE 240 V, 100A/2P

(TOP FED)

NL2L1

M

LOAD

LINE

G

G

N

SUPPLY SIDE TAP

REF NEC 230.82(6),

705.12(A) FOR

SUPPLY SIDE TAP

EXISTING GROUNDING

ELECTRODE SYSTEM

TO EARTH

REF. NEC 250.52,

250.53(A)

GEC

FROM AC LOAD

CENTER

CURRENT AND

VOLTAGE CTs

(E) MAAIN SERVICE

PANEL,

 100A RATED, 240V

SILFAB SOLAR SIL-300 ML MODULES

- +

-

+

+

2

- +

-

1

- +

++

- +

+ +

+

- - -

2

- +

-

1 3

06

05

PVLINK SUBSTRING OPTIMIZER (S2502)

RATED POWER : 2500W

MPPT VOLTAGE RANGE: 60 TO 360 V

MAX OUTPUT VOLTAGE: 420V

MAX OUTPUT CURRENT: 8A

RAPID SHUTDOWN COMPLIANT

GROUND-FAULT PROTECTION COMPLIANT

PWRcell MODEL 9 BATTERY

8.6 kWh, 5.0 kW

GENERAC PWRCELL X7602

 INVERTER (240V)

OUTPUT: 240V, 32A

96.5% CEC WEIGHTED EFFICIENCY

NEMA 3R RATED, UL 1741 LISTED, INTERNAL

GFDI WITH INTEGRATED DC DISCONNECT

1

2

3

7

5

=

=

=

=

G

N

50A/2-P

AC LOAD CENTER,  125 A

RATED, 240/120, 1-PHASE

(50A/2-P MB)

4

50A/2-P

30A/2-P

30A/2-P

30A/2-P

30A/2-P

BACK UP

LOADS UP TO

40A CIRCUIT

(E) COMMUNICATION

ROUTER

6

5

SNAP RS (RS801)

MAX INPUT CURRENT - 13 A

UL 1741 LISTED

MODULE LEVEL RAPID

SHUTDOWN (PVRSS)

COMPLIANT

NEMA 6P RATED

AC DISCONNECT:

60A FUSED, (2) 40A FUSES,

240V NEMA 3R, UL LISTED
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DATE: 2/6/2020

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:

DTE ENERGY

240V

100A

100A

SOUTH-EAST

OVERHEAD

SQUARE D

PV ARRAY +VE CONDUCTOR AND L1

PV ARRAY -VE CONDUCTOR AND L2

NEUTRAL CONDUCTOR

EGC AND GEC

SINGLE TWISTED PAIR, CAT 5 WIRE

WIRE LEGEND

LABEL 8

AT MEP

LABEL 10

AT UTILITY METER

LABEL 9

AT MEP

! WARNING !

DUAL POWER SOURCES

SECOND SOURCE IS PV SYSTEM

! CAUTION !

SOLAR POINT OF

INTERCONNECTION

! WARNING !

SOLAR SYSTEM

CONNECTED

AND ENERGIZED

LABEL 11

AT UTILITY METER

! WARNING !

THE SERVICE METER IS ALSO SERVED

BY A PHOTOVOLTAIC SYSTEM

LABEL 3

AT INVERTER

LABEL 2

AT INVERTER

LABEL 4

AT EACH DC

DISCONNECT

WARNING:

PHOTOVOLTAIC

POWER SOURCE

LABEL 1

ON ALL CONDUITS

SPACED AT MAX 10FT

PHOTOVOLTAIC

DC DISCONNECT

! CAUTION !

SOLAR ELECTRIC

SYSTEM CONNECTED

AND ENERGIZED

SOLAR PV SYSTEM EQUIPPED

WITH RAPID SHUTDOWN

TURN RAPID SHUTDOWN

SWITCH TO THE

"OFF" POSITION TO

SHUT DOWN PV SYSTEM

AND REDUCE

SHOCK HAZARD

IN THE ARRAY

SOLAR ELECTRIC

PV PANELS

LABEL 5

AT EACH AC

DISCONNECT

! WARNING !

ELECTRIC SHOCK HAZARD

DO NOT TOUCH TERMINALS.

TERMINALS ON BOTH LINE AND LOAD SIDES

MAY BE ENERGIZED IN THE OPEN POSITION

PHOTOVOLTAIC

AC

DISCONNECT

LABEL 6

AT EACH AC

DISCONNECT

(8) SILFAB SOLAR SIL-300 ML MODULES

(1) PV LINK OF 02 MODULES &

(1) PV LINK OF 06 MODULES CONNECTED IN SERIES

QTY CONDUCTOR INFORMATION CONDUIT TYPE CONDUIT SIZE

(4)

#10AWG - PV WIRE/USE-2

N/A N/A

(1)

#6AWG - BARE COPPER IN FREE AIR

(2)

#10AWG - THWN-2

EMT OR FLEX IN

ATTIC

3/4"

(1)

#6AWG - THWN-2 GND

(2)

#10AWG - THWN-2

EMT OR FLEX 3/4"

(1)

#10AWG - THWN-2 GND

(1)

CAT 5 COMMUNICATION WIRE

(3)

#6AWG - THWN-2

EMT OR FLEX 3/4"

(1)

#6AWG - THWN-2 GND

(1)

CAT 5 COMMUNICATION WIRES EMT OR FLEX 3/4"

(3)

#6AWG - THWN-2

EMT OR FLEX 3/4"

(1)

#6AWG - THWN-2 GND

(3)

#6AWG - THWN-2 EMT OR FLEX 3/4"

1

2

3

4

5

6

7

AC DISCONNECT TO

BE PLACED WITHIN 5

FEET OF THE METER

AS PER DTE ENERGY

AutoCAD SHX Text
-

AutoCAD SHX Text
+

AutoCAD SHX Text
-

AutoCAD SHX Text
+
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DATE: 2/6/2020

WIRING

CALCULATIONS

DC CONDUCTOR AMPACITY CALCULATIONS:

ARRAY TO SOLA DECK:

FROM SOLA DECK TO INVERTER:

No. OF INVERTER

NO. OF CURRENT CARRYING CONDUCTORS

CONDUIT FILL CORRECTION PER NEC TABLE 310.15(B)(3)(a)

CIRCUIT CONDUCTOR SIZE

1

6 AWG

2

TEMP. CORRECTION PER NEC TABLE 310.15(B)(2)(a)

0.96

75A

EXPECTED WIRE TEMP (In Celsius)

32

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

1.25 X INVERTER OUTPUT CURRENT (BACKUP POWER)

42.5A

DERATED AMPACITY OF CIRCUIT CONDUCTOR

72A

Result should be greater than (42.5A) otherwise less the entry for circuit conductor size

and ampacity

INVERTER SPECIFICATIONS

  MANUFACTURER / MODEL #

GENERAC PWRCELL

X7602

  AC POWER OUTPUT (LOADS/GRID)

7600VA

  AC POWER OUTPUT (BACKUP)

8000VA

  NOMINAL OUTPUT VOLTAGE 240 VAC

  MAX OUTPUT CURRENT @240V (LOADS/GRID)

32A

  MAX OUTPUT CURRENT @240V (BACKUP)

50A

  NOMINAL DC INPUT VOLTAGE 380Vdc

  MAX DC INPUT VOLTAGE 420Vdc

  CEC WEIGHTED EFFICIENCY 96.5%

  MAX DC POWER (PV)

10000W

  MAX INPUT CURRENT (PV)

20Adc

  CONT. PEAK POWER (BATTERY)

8000W

SOLAR MODULE SPECIFICATIONS

   MANUFACTURER / MODEL # SILFAB SIL300-ML

   VMP 32.8V

   IMP 9.16A

   VOC 39.85V

   ISC 9.71A

  TEMP. COEFF. VOC -0.28%/°C

   MODULE DIMENSION

66.92"L x 39.37"W x 1.49"D (In Inch)

  MODULE EFFICIENCY 18.4%

SERIES SUB STRING OPTIMIZER SPECIFICATIONS

  MANUFACTURER / MODEL # PV LINK S2502

  RATED POWER 2500W

  MPPT VOLTAGE RANGE

60-360 Vmp

  MAXIMUM INPUT VOLTAGE 420Voc

  MAXIMUM OUTPUT 420 Adc

  NOMINAL OUTPUT 380 Vdc

  MAXIMUM OUTPUT CURRENT 8 A

  MAXIMUM SHORT CIRCUIT CURRENT 18 A

BATTERY SPECIFICATIONS

  MANUFACTURER / MODEL #

GENERAC PWRCELL

BATTERY

  USABLE ENERGY 8.6kW

  RATED CONTINUOUS POWER 3.4Kw

  POWER: 60 MINUTES 4.2kW

  POWER: 2 MINUTES 5.0kW

  REBUS VOLTAGE: INPUT/ OUTPUT 360-420Vdc

  MODULE VOLTAGE 46.8Vdc

  ROUND-TRIP EFFICIENCY 96.5%

AC CONDUCTOR AMPACITY CALCULATIONS:

FROM INVERTER TO BACK-UP PANEL:

AMBIENT TEMPERATURE SPECS

   RECORD LOW TEMP -19°
   AMBIENT TEMP (HIGH TEMP 2%)

32°

   CONDUIT HEIGHT 0.5"

   ROOF TOP TEMP 54°

FROM BATTERY TO INVERTER:

EXPECTED WIRE TEMP (In Celsius)

NO. OF CURRENT CARRYING CONDUCTORS

CONDUIT FILL CORRECTION PER NEC TABLE 310.15(B)(3)(a)

CIRCUIT CONDUCTOR SIZE

0.8

10 AWG

4

54

TEMP. CORRECTION PER NEC TABLE 310.15 (B)(2)(a)

0.76

CIRCUIT CONDUCTOR AMPACITY PER NEC TABLE 310.15(B)(16)

40A

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

1.25 X Imax

10A

DERATED AMPACITY OF CIRCUIT CONDUCTOR

TEMP. CORRECTION PER TABLE 310.15 (B)(2)(a) X

CONDUIT FILL CORRECTION PER NEC 310.15(B)(3)(a) X

CIRCUIT CONDUCTOR AMPACITY 310.15 (B)(16)

24.32A

Result should be greater than (10A) otherwise less the entry for circuit conductor size and

ampacity

EXPECTED WIRE TEMP (In Celsius)

NO. OF CURRENT CARRYING CONDUCTORS

CONDUIT FILL CORRECTION PER NEC TABLE 310.15(B)(3)(a)

CIRCUIT CONDUCTOR SIZE

1

10 AWG

2

54

TEMP. CORRECTION PER NEC TABLE 310.15 (B)(2)(a)

0.76

CIRCUIT CONDUCTOR AMPACITY PER NEC TABLE 310.15(B)(16)

40A

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

1.25 X Imax X # of PV LINKS

20A

DERATED AMPACITY OF CIRCUIT CONDUCTOR

TEMP. CORRECTION PER TABLE 310.15 (B)(2)(a) X

CONDUIT FILL CORRECTION PER NEC 310.15(B)(3)(a) X

CIRCUIT CONDUCTOR AMPACITY 310.15 (B)(16)

28.4A

Result should be greater than (20A) otherwise less the entry for circuit conductor size and

ampacity

EXPECTED WIRE TEMP (In Celsius)

NO. OF CURRENT CARRYING CONDUCTORS

CONDUIT FILL CORRECTION PER NEC TABLE 310.15(B)(3)(a)

CIRCUIT CONDUCTOR SIZE

1

10 AWG

2

32

TEMP. CORRECTION PER NEC TABLE 310.15 (B)(2)(a)

0.96

CIRCUIT CONDUCTOR AMPACITY PER NEC TABLE310.15(B)(16)

40A

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

1.25 X Imax

26.25A

DERATED AMPACITY OF CIRCUIT CONDUCTOR

TEMP. CORRECTION PER TABLE 310.15 (B)(2)(a) X

CONDUIT FILL CORRECTION PER NEC 310.15(B)(3)(a) X

CIRCUIT CONDUCTOR AMPACITY 310.15 (B)(16)

38.40A

Result should be greater than (26.25A) otherwise less the entry for circuit conductor size

and ampacity

AC CONDUCTOR AMPACITY CALCULATIONS:

FROM INVERTER TO MEP:

1

CIRCUIT CONDUCTOR AMPACITY PER NEC TABLE 310.15(B)(16)

TEMP. CORRECTION PER TABLE 310.15 (B)(2)(a) X

CONDUIT FILL CORRECTION PER NEC 310.15(B)(3)(a) X

CIRCUIT CONDUCTOR AMPACITY 310.15 (B)(16)

No. OF INVERTER

NO. OF CURRENT CARRYING CONDUCTORS

CONDUIT FILL CORRECTION PER NEC TABLE 310.15(B)(3)(a)

CIRCUIT CONDUCTOR SIZE

1

6 AWG

2

TEMP. CORRECTION PER NEC TABLE 310.15(B)(2)(a)

0.96

75A

EXPECTED WIRE TEMP (In Celsius)

32

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

1.25 X MAX INVERTER OUTPUT CURRENT (LOADS/GRID)

40A

DERATED AMPACITY OF CIRCUIT CONDUCTOR

72A

Result should be greater than (40A) otherwise less the entry for circuit conductor size and

ampacity

1

CIRCUIT CONDUCTOR AMPACITY PER NEC TABLE 310.15(B)(16)

TEMP. CORRECTION PER TABLE 310.15 (B)(2)(a) X

CONDUIT FILL CORRECTION PER NEC 310.15(B)(3)(a) X

CIRCUIT CONDUCTOR AMPACITY 310.15 (B)(16)
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