
ADDRESS: 310 SPRUCE ST  
Proposal: Install solar panels  
Review Requested: Final Approval  
Owner: James Bannerman  
Applicant: James Bannerman  
History: 1980; Cypress Court; H2L2 Architects  
Individual Designation: None  
District Designation: Society Hill Historic District, Contributing, 3/10/1999  
Staff Contact: Dan Shachar-Krasnoff, daniel.shachar-Krasnoff@phila.gov 
  
OVERVIEW: This application proposes installing solar panels on the street facing and rear roof 
slopes of a 1980 rowhouse. The height of the flush-mounted panels is 6 inches above the 
asphalt-shingled roof surface. The panels will be visible directly across Spruce Street, further 
east and west on Spruce Street, and from Bell’s Court to the north. The rear roof slope is not 
visible from St. Peters Way, on the west side of the house, but is visible from the 300 block of 
Cypress Street, through the rear parking lot. Solar panel systems were available at the time the 
300-310 Spruce Street row houses were constructed.  
 
The most recent National Parks Service (NPS) guidance (2022) is that solar panels are 
appropriate when the building’s historic character is not diminished. NPS Sustainability 
Guidelines recommend solar panel installation when it does not: 

“…damage historic roofing material or negatively impact the building’s historic 
character and is reversible.” 

 
The installation of street-visible solar panels will not adversely impact the Society Hill Historic 
District.   
 
SCOPE OF WORK:    

• Install solar panels on the front and rear slopes of a side gable roof 
  
STANDARDS FOR REVIEW:  
The Secretary of the Interior’s Standards for the Treatment of Historic Properties and Guidelines 
include:  

• Standard 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.  

• Roof Guideline l Recommended: Designing rooftop additions, elevator or stair towers, 
decks or terraces dormers or skylights when required by a new or continuing use so that 
they are inconspicuous and minimally visible on the site and from the public right-of-way 
and do not damage or obscure character-defining historic features.  
o The solar panels will not damage historic roofing material or diminish the building’s 

historic character.  
o The solar panels will not adversely impact the Society Hill Historic District.  

  
STAFF RECOMMENDATION: The staff recommends approval, pursuant to Standard 9. 
 

mailto:daniel.shachar-Krasnoff@phila.gov


 

Figure 1. Location of subject property in Society Hill Historic District. 

 



 

Figure 2. 310 Spruce St. roof configuration 



 

Figure 3. 310 Spruce St. front (north)  facade 



 

Figure 4.310  Spruce Street west facade 

 



 

Figure 5. 310 Spruce St. from east on Spruce St. 

 

 

 

 



 

Figure 6. 310 Spruce St. winter view from east on S. 3rd St. 
Source: Cyclomedia 
 

 

Figure 7. 310 Spruce St winter view from west on Spruce St. 
Source: Cyclomedia 



 
 

 
 
Figure 8. 310 Spruce St, rear, from south on Cypress St. 
Source: Cyclomedia 
 
 
 



 
Figure 9. 310 Spruce St, rear, winter view, from south on Cypress St. 
Source: Cyclomedia 
 
 
 

 

 

 

 





***DO NOT MAIL THIS APPLICATION*** 

Job Number: (for office use only) 

P_001_F (Rev 2.2023) Page 1 of 2 

Construction Permit Application 
Use this application to obtain permits for a residential or commercial construction proposal and/or excavation projects. 

Mechanical / Fuel Gas, Electrical, Plumbing, and Fire Suppression trade details are found on page 2. 
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Parcel Address: __________________________________________________________________________________ 

Specific Location: ________________________________________________________________________________ 

☐ Check box if this application is part of a project and provide the project number:   PR-20___-___________________

Property Information 
Identify the location of work for the 
permit(s). 
If the activity will take place in a specific 
building, tenant space, floor level, or suite, 
note that detail in the ‘Specific Location’ 
field. If applicable, list PR#. 
 Applicant Information 
Identify how you are associated with 
the property. 
Licensed professionals include design 
professionals, attorneys, and expediters. 
A tradesperson must have an active 
Philadelphia license for their trade or hold 
a PA Home Improvement Contractor 
Registration. 
 

I am the:  ☐ Property Owner ☐ Tenant ☐ Equitable Owner   ☐  Licensed Professional or Tradesperson

Name: ________________________________________________  Company: _______________________________ 

Address: _______________________________________________________________________________________ 

Email: ________________________________________________  Phone No.: _______________________________ 

Property owner Information 
Identify the deeded property owner. 
If there was a recent change of ownership, 
documentation such as a deed or 
settlement sheet is required. 
*If the property owner is a ‘company’, 
identify the contact information for any 
natural person with more than 49% equity 
interest in the property. If no individual has 
such an interest, provide contact 
information of at least two (2) natural 
persons with the largest equity interest in 
the property. 

 

The property owner is a/an:          ☐  Individual        ☐  Company* 
Owner (1)   

 Name: ________________________________________________________ ☐ Check box if new owner is being listed 

      Address: _____________________________________________________________________________________ 
Owner (2)  

 Name: ______________________________________________________________________________________ 

     Address: _____________________________________________________________________________________ 
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Design Professional in 
Responsible Charge 
Identify the PA-licensed design 
professional who is legally 
responsible. 

Name: ________________________________________________  Firm: ___________________________________ 

PA License No.:__________________________  Phila. Commercial Activity License No.:_______________________ 

Email: ________________________________________________  Phone No.: _______________________________ 

Project Scope 
Use this section to provide project 
details; all fields are mandatory. 

(a) Choose the proposed occupancy of 
the entire building. If not one-or-two-
family, provide a description of 
group(s) per code. 

(b) Identify if the project will be new 
construction, an addition, 
interior/exterior alterations, 
excavation or shell. 

(c) List the site area that will be 
disturbed by construction, if any.
Enter ‘zero’ if no disturbance. 

(d) Note the new floor area created, 
including basements, cellars, and 
occupiable roofs. Where existing 
areas will be altered, list those areas 
separately. 

(e) State the number of new or affected 
stories. 

(f) Provide a detailed description of the 
work proposed (use separate sheet if 
needed). 

(g) Select all conditions that apply to this 
project (if any). 

* Provide the associated Streets Review
number if “Project Impacts Streets / 
Right-of-Way” is selected. 

** If ‘Yes’ is selected, an Owners’ 
Acknowledgement of Receipt form 
must be provided for each affected 
property. 

(a) Occupancy ☐ Single-Family ☐ Two-Family ☐ Other, please describe: _______________________

(b) Scope of Work   ☐  New Construction   ☐  Excavation ☐ Addition / Alteration ☐ Shell (No Fit Out) - Option 
 for Commercial Permits Only

(c) Earth Disturbance        Area of Earth Disturbance: _________________ (Sq. Ft.) 

(d) Building Floor Areas    New Floor Area:_____________ (Sq. Ft.) Existing Altered Area: ______________ (Sq.Ft.)

(e) Number of Stories ____________

(f) Description of Work  ______________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________

(g) Project Conditions
☐ New High Rise ☐ Green Roof Included ☐ Initial Fit-out of Newly Constructed Space
☐ Modular Construction ☐ Façade Work ☐ Project Impacts Streets/Right-of-Way*

☐ Project Impacts Adjacent Property**

* Provide the associated Streets Review number for this project, if applicable: SR-20_____________________

    **  This project includes work described below:  ☐  Yes ☐  No 

• Excavation work more than 5 feet below adjacent grade and within 10 feet of an adjacent building or structure. 
• Excavation or construction work where historic structure is within 90 feet on the same or adjacent parcel. 
• Structural alterations of a historic structure (excluding one-or-two family dwelling). 
• Modifications to a party wall, including joist replacement, and additions. 
• Severing of structural roof or wall covering spanning properties. 
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***DO NOT MAIL THIS APPLICATION*** 

Job Number: (for office use only) 

P_001_F (Rev 2.2023) Page 2 of 2 

 (a) Check all that apply:

☐ Building ☐ Excavation ☐ Mechanical & Fuel Gas ☐ Electrical ☐ Plumbing ☐ Fire Suppression

Provide the associated Construction Permit number, if applicable: RP or CP – 20 ______-______________________ 

Provide the associated Zoning Permit number for this construction, if applicable: ZP – 20 ____ - _________________ 

Note: Trades listed below (d, e, f , and g) are mandatory for all residential new construction jobs. 

(b) General Building Construction Contractor Information
Name: _______________________________________________ Cost of Building Work: $__________________ 

License Number: _______________________________________  Phone: _______________________________ 

(c) Excavation Work & Contractor Information
Name: _______________________________________________ Cost of Excavation Work: $ _______________ 

License Number: _______________________________________ Phone: _______________________________ 

(d) Mechanical / Fuel Gas Work & Contractor Information
Name: _______________________________________________   Cost of Mechanical Work: $_______________

License Number: _______________________________________   Cost of Fuel Gas Work: $_________________ 

Equipment Types: ☐ Registers / Diffusers  ☐ Appliances  ☐ Hoods Phone:________________________________

Equipment Details & Quantities: ____________________________________________________________________

(e) Electrical Work & Contractor Information         ☐  New Installation         ☐  Alteration ☐ *Rough-In

Name: _______________________________________________   Cost of Electrical Work: $_________________

License Number: _______________________________________   Phone: _______________________________

Third Party Inspection Agency Name: _______________________________________________________________ 

(f) Plumbing Work & Contractor Information         ☐  New Installation         ☐  Alteration ☐ *Rough-In

Name: _______________________________________________   Cost of Plumbing Work: $_________________

License Number: _______________________________________   Phone:________________________________ 

Number of Fixtures: ___________________

Check one:  ☐ Interior Work      ☐ Exterior Building Drainage  ☐ Exterior Water Distribution:
  line size:_________ (in.) 

(g) Fire Suppression Work & Contractor Information   ☐  New Installation     ☐  Alteration ☐ *Rough-In

Name: _______________________________________________      Cost of Fire Supp. Work: $________________

License Number: _______________________________________   P   hone:________________________________

Sprinkler Heads: _______________ S: tandpipes:  _________________ F              ire Pumps:_________________

Commercial Kitchen Systems: ________________   Backflow Devices: _____________    Hydrants: ______________

(h) Total Improvement Cost: $_________________________ (The total improvement cost must also include the cost of all 
electrical, plumbing, mechanical, fire suppression systems work, and interior finishes) 

☐ Check box if your project is excluded from real estate tax exemption and exempt from
 Development Impact Tax (Review OPA's website for tax abatement information at: https://www.phila.gov/services/
  property-lots-  housing/property-taxes/get-real-estate-tax-relief/get-a-property-tax-abatement/ 

Project Details, Other Permits 
& Contractor Information 
Use this section to provide project 
details, pre-requisite approvals and 
applicable contractor information. 

(a) Choose all disciplines of work for 
which permits are being requested. 
• If ‘Building’ is not requested, 

provide the number of the 
associated permit that was 
previously issued (where 
applicable). 

• If a Zoning Permit was issued for 
this work, provide the related 
Zoning Permit number.  

(b) Identify the general contractor and 
estimated cost of building 
construction. 

(c) Identify the licensed excavation 
contractor and estimated cost of 
excavation work. 

(d) Identify the mechanical contractor, 
estimated cost of mechanical work, 
equipment type, and quantity as: 
• Number of registers/diffusers

(separate new / relocated) 
• Number of appliances
• Number of Type I / Type II kitchen 

hoods 
Where fuel gas work is included, 
note the estimated cost of fuel gas 
work. 

(e) Identify the licensed electrical 
contractor, estimated cost of 
electrical work, and a registered 
third-party electrical inspection 
agency. 

(f) Identify the registered master 
plumber, estimated cost of plumbing 
work, number of fixtures, and check 
location of work as: 
• Interior
• Exterior Drainage and/or Water

Distribution 
(g) Identify the licensed fire suppression 

contractor, estimated cost of fire 
suppression work, and number of 
devices: 
• Sprinkler Heads (separate new / 

relocated quantities) 
• Standpipes
• Fire Pumps
• Stand-alone Backflow Prevention 

Devices 
• Kitchen Extinguishing Systems
• Hydrants

*ROUGH-IN NOTICE: If you are seeking
a rough-in permit, an application for plan 
review must be submitted already. 

(h) Provide the total improvement cost 
for residential (including multi-family)
alterations and additions. 
Check the box if your project is 
excluded from real estate tax 
exemption and exempt from 
Development Impact Tax.
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Declaration & Signature 
All provisions of the Philadelphia Code and other City ordinances will be complied with, whether specified herein or not. Plans approved by the Department form a part of 
this application. I hereby certify that the statements contained herein are true and correct to the best of my knowledge and belief. I further certify that I am authorized by 
the owner to make the foregoing application, and that, before I accept my permit for which this application is made, the owner shall be made aware of all conditions of the 
permit. I understand that if I knowingly make any false statements herein, I am subject to such penalties as may be prescribed by law or ordinance, inclusive of the 
penalties contained in 18 Pa. C.S. § 4904. 

Applicant Signature: Date: / /_____________ 
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PROJECT DATA GENERAL NOTES VICINITY MAP

SHEET INDEX

CODE REFERENCES

PROJECT
ADDRESS

310 SPRUCE ST,
PHILADELPHIA, PA 19106

OWNER: MICHAEL BANNERMAN

SCOPE:

HOUSE PHOTO

COVER SHEET

PHOTOVOLTAIC ROOF MOUNT SYSTEM
27 MODULES-ROOF MOUNTED - 12.015 KW DC, 12.600 KW AC

310 SPRUCE ST, PHILADELPHIA, PA 19106

PV-1 COVER SHEET
PV-2 PLOT PLAN WITH ROOF PLAN
PV-3 ROOF PLAN & MODULES
PV-4 ELECTRICAL PLAN
PV-5           ATTACHMENT DETAIL
PV-6 ELECTRICAL LINE DIAGRAM
PV-6A         SINGLE LINE DIAGRAM
PV-7 WIRING CALCULATION
PV-8 LABELS
PV-9 PLACARD
PV-10           RAPID SHUTDOWN CHART
PV-11+ EQUIPMENT SPECIFICATIONS

PV-1

AUTHORITIES HAVING JURISDICTION:
BUILDING: CITY OF PHILADELPHIA
ZONING: CITY OF PHILADELPHIA
UTILITY: PECO ENERGY

DESIGNER: ESR

PARCEL ID: 051147530

12.015 KW DC ROOF MOUNT
SOLAR PV SYSTEM WITH
27  URECO SOLAR  FBM445M7G-BB
445W MONO MODULES WITH
10 TESLA: RSD MCI-2 WITH
01 TESLA: 1538000-XX-Y 5.0 kW
(240V) INVERTER
01 TESLA: 1538000-XX-Y 7.6 kW
(240V) INVERTER
01 FRANKLIN AGATE
01 FRANKLIN WH 13.6 kWh BATTERY

PROJECT TO COMPLY WITH THE FOLLOWING:

2020 NATIONAL ELECTRICAL CODE (NEC)
2018 INTERNATIONAL FIRE CODE (IFC)
2018 INTERNATIONAL BUILDING CODE (IBC)
2018 INTERNATIONAL RESIDENTIAL CODE (IRC)

1. ALL COMPONENTS ARE UL LISTED AND NEC CERTIFIED, WHERE WARRANTED.

2. THE SOLAR PV SYSTEM WILL BE INSTALLED IN ACCORDANCE WITH ARTICLE 690 OF THE NEC 2020.

3. THE UTILITY INTERCONNECTION APPLICATION MUST BE APPROVED AND PV SYSTEM INSPECTED PRIOR TO PARALLEL
OPERATION.

4. ALL CONDUCTORS OF A CIRCUIT, INCLUDING THE EGC, MUST BE INSTALLED IN THE SAME RACEWAY, OR CABLE, OR
OTHERWISE RUN WITH THE PV ARRAY CIRCUIT CONDUCTORS WHEN THEY LEAVE THE VICINITY OF THE PV ARRAY.

5. WHERE METALLIC CONDUIT CONTAINING DC CONDUCTORS IS USED INSIDE THE BUILDING, IT SHALL BE IDENTIFIED AS
"CAUTION: SOLAR CIRCUIT" EVERY 10FT.

6. HEIGHT OF THE  AC DISCONNECT SHALL NOT EXCEED 6'-7" PER NEC CODE 240.24.

7. A GROUNDING ELECTRODE SYSTEM IN ACCORDANCE WITH NEC 2020 690.47 AND 250.50 THROUGH 60 AND 250-166 SHALL BE
PROVIDED. PER NEC GROUNDING ELECTRODE SYSTEM OF EXISTING BUILDING MAY BE USED AND BONDED TO THE SERVICE
ENTRANCE. IF EXISTING SYSTEM IS INACCESSIBLE OR INADEQUATE A SUPPLEMENTAL GROUNDING ELECTRODE WILL BE USED
AT THE INVERTER LOCATION CONSISTING OF A UL LISTED 8 FT. GROUND ROD WITH ACORN CLAMP. GROUNDING ELECTRODE
CONDUCTORS SHALL BE NO LESS THAN #8 AWG AND NO LARGER THAN #6 AWG COPPER AND BONDED TO THE EXISTING
GROUNDING ELECTRODE TO PROVIDE FOR A COMPLETE SYSTEM.

8. PHOTOVOLTAIC MODULES ARE TO BE CONSIDERED NON-COMBUSTIBLE.

9. PHOTOVOLTAIC INSTALLATION WILL NOT OBSTRUCT ANY PLUMBING, MECHANICAL, OR BUILDING ROOF VENTS.

10. ALL WIRING MUST BE PROPERLY SUPPORTED BY DEVICES OR MECHANICAL MEANS DESIGNED AND LISTED FOR SUCH USE.
WIRING MUST BE PERMANENTLY AND COMPLETELY HELD OFF THE ROOF SURFACE.

11. ALL SIGNAGE TO BE PLACED IN ACCORDANCE  WITH THE LOCAL BUILDING CODE. IF EXPOSED TO SUNLIGHT, IT SHALL BE UV
RESISTANT. ALL PLAQUES AND SIGNAGE WILL BE INSTALLED AS REQUIRED BY THE NEC AND AHJ.

12. INVERTER(S)  USED IN UNGROUNDED SYSTEM SHALL BE UL 1741 LISTED.

13. THE INSTALLATION OF EQUIPMENT AND ALL ASSOCIATED WIRING AND INTERCONNECTION SHALL BE PERFORMED ONLY BY
QUALIFIED PERSONS [NEC 690.4(C)]

14. ALL OUTDOOR EQUIPMENT SHALL BE NEMA 3R RATED (OR BETTER), INCLUDING ALL ROOF MOUNTED TRANSITION BOXES AND
SWITCHES.

15. ALL EQUIPMENT SHALL BE PROPERLY GROUNDED AND BONDED IN ACCORDANCE WITH NEC ARTICLE 250.

16. SYSTEM GROUNDING SHALL BE IN ACCORDANCE WITH NEC 690.41.

17. PV SYSTEM CIRCUITS INSTALLED ON OR IN BUILDINGS SHALL INCLUDE A RAPID SHUTDOWN FUNCTION IN ACCORDANCE WITH
NEC 690.12

18. DISCONNECTING MEANS SHALL BE LOCATED IN A VISIBLE, READILY ACCESSIBLE LOCATION WITHIN THE PV SYSTEM
EQUIPMENT OR A MAXIMUM OF 10 FEET AWAY FROM THE SYSTEM [NEC 690.13(A)]

19. ALL WIRING METHODS SHALL BE IN ACCORDANCE WITH NEC 690.31

20. WORK CLEARANCES AROUND ELECTRICAL EQUIPMENT WILL BE MAINTAINED PER NEC 110.26(A)(1), 110.26(A)(2) AND 110.26(A)(3).

21. ROOFTOP MOUNTED PHOTOVOLTAIC PANELS AND MODULES SHALL BE TESTED, LISTED & IDENTIFIED IN ACCORDANCE WITH
UL1703

22. ELECTRICAL CONTRACTOR TO PROVIDE CONDUIT EXPANSION JOINTS AND ANCHOR CONDUIT RUNS AS REQUIRED PER NEC.

23. IN ACCORDANCE WITH 2021 IFC 1205.5, 2018 IFC 1204.4, AND 2015 IFC 605.11.2 A CLEAR, BRUSH-FREE AREA OF 10 FEET(3048
MM) SHALL BE REQUIRED FOR GROUND-MOUNTED PHOTOVOLTAIC ARRAYS.

24. PANEL LAYOUT ORIENTATION IS SUBJECT TO CHANGE ON DESIGNED MOUNTING PLANES.
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PROJECT DESCRIPTION:
27 X URECO SOLAR FBM445M7G-BB 445W MONO MODULES
ROOF MOUNTED SOLAR PHOTOVOLTAIC MODULES
DC SYSTEM SIZE:  12.015 KW DC
AC SYSTEM SIZE:  12.600 KW AC

PV-2

PLOT PLAN WITH
ROOF PLAN

EQUIPMENT SUMMARY
27 URECO SOLAR FBM445M7G-BB 445W MONO MODULES
10 TESLA: RSD MCI-2 WITH
01 TESLA: 1538000-XX-Y 5.0 kW (240V) INVERTER
01 TESLA: 1538000-XX-Y 7.6 kW (240V) INVERTER
01 FRANKLIN AGATE
01 FRANKLIN WH 13.6 kWh BATTERY

ROOF #1
(9) URECO SOLAR FBM445M7G-BB 445W

MONO MODULES

(E) TREES

ROOF ARRAY AREA #1:- 209.61 SQ FT.
ROOF ARRAY AREA #2:- 419.22 SQ FT.

(N) FRANKLIN AGATE (OUTSIDE HOUSE)

(N) ESS AC DISCONNECT (OUTSIDE HOUSE)

(E) UTILITY METER
(OUTSIDE HOUSE)

(E) MAIN SERVICE PANEL
(INSIDE HOUSE)

(N) FRANKLIN WH 13.6 kWh BATTERY (OUTSIDE HOUSE)

(N) TESLA: 1538000-XX-Y 5.0 kW (240V)
INVERTER (OUTSIDE HOUSE)

(N) VISIBLE, LOCKABLE,
LABELED FUSED PV AC DISCONCECT #2

(OUTSIDE HOUSE)

PROPERTY LINE

PROPERTY LINE

PR
O

PE
R

TY
 L

IN
E

(E) CHIMNEY

ROOF #2
(18) URECO SOLAR FBM445M7G-BB 445W
MONO MODULES

(N) TESLA: 1538000-XX-Y 7.6 kW (240V)
INVERTER (OUTSIDE HOUSE)

SPRUCE ST

2-STORYHOUSE

(E) SKY LIGHT
(E) AC UNIT

(N) BACKUP LOAD PANEL
(INSIDE HOUSE)

(N) VISIBLE, LOCKABLE,
LABELED NON-FUSED PV AC DISCONCECT #1

(OUTSIDE HOUSE)
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NUMBER OF MODULES = 27 MODULES
MODULE TYPE = URECO SOLAR FBM445M7G-BB 445W MONO MODULES
MODULE WEIGHT = 53.35 LBS / 24.2 KG.
MODULE DIMENSIONS = 75.12" x 44.65" = 23.29 SF

URECO SOLAR
FBM445M7G-BB

445W MONO
MODULES

75
.1

2"

44.65"

PV-3

LEGEND

UM

MSP

- UTILITY METER

- MAIN SERVICE PANEL

- VENT, ATTIC FAN (ROOF OBSTRUCTION)

- ROOF ATTACHMENT

BUL - BACKUP LOAD PANEL

ARRAY AREA & ROOF AREA CALC'S

ROOF # OF
MODULES

ARRAY
AREA

(Sq. Ft.)

ROOF
AREA

(Sq. Ft.)

ROOF
AREA COVERED
BY ARRAY (%)

#1 9 209.61 387.90 54

#2 18 419.22 782.40 54

TOTAL 27 628.83 1119.02 56

ROOF ACCESS POINT

ROOF DESCRIPTION
ROOF TYPE COMP. SHINGLE

ROOF ROOF
PITCH AZIMUTH RAFTER

SIZE
RAFTER

SPACING
#1 30° 190° 2"X8" 16"
#2 30° 10° 2"X8" 16"

(79) EVEREST EVERFLASH ECOMP
ATTACHMENTS

(N) EVEREST K2 SYSTEMS CROSSRAIL 44-X

- TRUSS

ROOF #1
(9) URECO SOLAR FBM445M7G-BB 445W

MONO MODULES

ACD - PV AC DISCONNECT

INV - TESLA INVERTER

AG - FRANKLIN AGATE

BAT - FRANKLIN BATTERY

ESS - ESS AC DISCONNECT

(N) FRANKLIN AGATE (OUTSIDE HOUSE)

(N) ESS AC DISCONNECT (OUTSIDE HOUSE) (E) UTILITY METER (OUTSIDE HOUSE)

(N) BACKUP LOAD PANEL (INSIDE HOUSE)

(N) FRANKLIN WH 13.6 kWh BATTERY (OUTSIDE HOUSE)

(N) TESLA: 1538000-XX-Y 5.0 kW (240V)
INVERTER (OUTSIDE HOUSE)

(E) CHIMNEY

ROOF #2
(18) URECO SOLAR FBM445M7G-BB 445W
MONO MODULES

(E) SKY LIGHT

(E) AC UNIT

(N) TESLA: 1538000-XX-Y 7.6 kW (240V)
INVERTER (OUTSIDE HOUSE)

ROOF #1PITCH - 30°AZIM. - 190°

ROOF #2PITCH - 30°AZIM. - 10°

36" FIRE SETBACK

36" FIRE SETBACK

36
" F

IR
E 

SE
TB

AC
K

36
" F

IR
E 

SE
TB

AC
K

(E) MAIN SERVICE PANEL (INSIDE HOUSE)

(N) VISIBLE, LOCKABLE,
LABELED FUSED PV AC DISCONCECT #2

(OUTSIDE HOUSE)

(N) VISIBLE, LOCKABLE,
LABELED NON-FUSED PV AC DISCONCECT #1

(OUTSIDE HOUSE)
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PV-4

LEGEND

- JUNCTION BOXJB

UM

MSP

- UTILITY METER

- MAIN SERVICE PANEL
- CONDUIT

BILL OF MATERIALS
EQUIPMENT QTY DESCRIPTION

SOLAR PV MODULES 27 URECO SOLAR FBM445M7G-BB 445W MONO
MODULES

INVERTER 01 TESLA: 1538000-XX-Y 5.7 kW (240V) INVERTER

INVERTER 01 TESLA: 1538000-XX-Y 7.6 kW (240V) INVERTER

BATTERY 1 FRANKLIN WH 13.6 kWh BATTERY

TESLA RSD 10 TESLA: RSD MCI-2

JUNCTION BOX 2 6"X6"X4" UL LISTED, STEEL WATER TIGHT NEMA
TYPE 3R, UL LISTED

FRANKLIN AGATE 1 FRANKLIN aGATE, X [CRD-PCS NEM]
NEMA 3R, 200A RATED,120/240V

RAILS 18 EVEREST K2 SYSTEMS CROSSRAIL 44-X, 166"

SPLICES 10 SPLICE KIT
MODULE CLAMPS 38 MID MODULE CLAMPS
END CLAMPS 32 END CLAMPS

ATTACHMENTS 79 EVEREST EVERFLASH ECOMP ATTACHMENTS

ESS - ESS AC DISCONNECT

STRING #1

STRING LEGENDS

STRING #2
(5 MODULES)

(N) JUNCTION BOX (TYP.)

(N) CONDUIT

(N) (10) TESLA: RSD MCI-2

-  TESLA: RSD MCI-2

BUL - BACKUP LOAD PANEL

(N) TESLA: 1538000-XX-Y 7.6 kW (240V)
INVERTER (OUTSIDE HOUSE)

ACD - PV AC DISCONNECT

INV - TESLA INVERTER

AG - FRANKLIN AGATE

BAT - FRANKLIN BATTERY

STRING #1
(8 MODULES)

STRING #2
STRING #3
STRING #4

(N) FRANKLIN AGATE (OUTSIDE HOUSE)

(N) ESS AC DISCONNECT (OUTSIDE HOUSE)
(E) UTILITY METER (OUTSIDE HOUSE)
(E) MAIN SERVICE PANEL (INSIDE HOUSE)

(N) FRANKLIN WH 13.6 kWh BATTERY (OUTSIDE HOUSE)

STRING #4
(5 MODULES)

STRING #3
(9 MODULES)

(N) BACKUP LOAD PANEL (INSIDE HOUSE)

(N) VISIBLE, LOCKABLE,
LABELED FUSED PV AC DISCONCECT #2

(OUTSIDE HOUSE)

(N) VISIBLE, LOCKABLE,
LABELED NON-FUSED PV AC DISCONCECT #1

(OUTSIDE HOUSE)

(N) TESLA: 1538000-XX-Y 5.0 kW (240V)
INVERTER (OUTSIDE HOUSE)
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ATTACHMENT
DETAIL

PV-5
ATTACHMENT DETAIL (ENLARGED VIEW)2

1 STRUCTURAL ATTACMENT (SIDE VIEW)
SCALE: N.T.S

SCALE: N.T.SPV-5

PV-5

SEE (2/PV-5) FOR
ENLARGED VIEW

PV MODULE

(E) COMP. SHINGLE ROOF

CHANNEL NUT

PV MODULE

GROUNDING
END/MID CLAMP

EVEREST K2 SYSTEMS
CROSSRAIL 44-X

(E) COMP. SHINGLE ROOF

2"X8" RAFTER @ 16" O.C.

5/16" STAINLESS STEEL LAG BOLT
WITH 2-1/2" MIN. EMBEDMENT
AND FLAT WASHER

(N) EVEREST EVERFLASH ECOMP
ATTACHMENTS

6"

2"X8" RAFTER @ 16" O.C.

T-BOLT & HEX NUT

FLASHING



JUNCTION BOX #1,
600V, NEMA 3R,

UL LISTED

G

2

1

- + - +

21 3

- +- +

4 STRING #2

TESLA: RSD MCI-2 RATED
MAXIMUM DC INPUT CURRENT - 13 ADC

MAXIMUM SHORT STRING CURRENT - 17 ADC
LIMITATIONS - 1 TO 3 MODULES,

1000 V DC MAXIMUM SYSTEM VOLTAGE

(13) URECO SOLAR FBM445M7G-BB 445W
MONO MODULES

4

LOAD G

L1
L2
N
G

N

VISIBLE, LOCKABLE,
LABELED AC DISCONNECT

LINE

3

L1
L2

G
N

3

PV AC
DISCONNECT #1

240V, 1ɸ, 3W
30A RATED

NEMA 3R
(EATON

DG221URB)

G

N

L1 L2 GN

=

TESLA 1538000-XX-Y 5.0 kW  (240V) #1
5.0 kW OUTPUT: 240 VAC, 21A

98% CEC WEIGHTED EFFICIENCY
NEMA 3R, UL LISTED

DC AC

GRD
BUSS

(N) FRANKLIN aGATE,
 X [CRD-PCS NEM]

 NEMA 3R, 200A RATED,120/240V

a Gate
TRANSFER SWITCH

FRANKLINWH

WIRELESS
MODULE

EMS
MODULE a GATE X

POWER
SWITCH

GEN
RELAY

GRID
RELAY

GEN
ASSEMBLY

LUGS

NTRL
BUSS

BACKUP
LOAD
LUGS

30A/2P
30A/2P

X/1P
X/1P

(N
) LO

AD

TO SMART
CIRCUITS

(OPTIONAL)

CTRL

G

N

(N) FRANKLIN WH aPOWER
X [240V] [SI1-SB],
[CRD-PCS NEM]

13.6 kWh BATTERY

L1 L2 G N

3

EPO

LOAD G N

LINE

ESS AC
DISCONNECT
240V, 1ɸ, 3W
30A RATED
NEMA 3R
(EATON
DG221URB)

L1 L2 G N

3

(N) BACKUP LOAD
PANEL,125A RATED, 240V

(N) MAIN BREAKER TO
HOUSE 240V, 125A/2P

=

TESLA 1538000-XX-Y 7.6 kW  (240V) #2
7.6 kW OUTPUT: 240 VAC, 32A

98% CEC WEIGHTED EFFICIENCY
NEMA 3R, UL LISTED

DC AC

GRID
LUNGS

EXISTING GROUNDING
ELECTRODE SYSTEM TO EARTH

REF. NEC 250.52, 250.53(A)

(E) MAIN BREAKER TO
HOUSE 240V, 200A/2P

L1
L2

N
L2
L1

M

TO UTILITY GRID

BI-DIRECTIONAL
UTILITY METER
120/240V, 1ɸ, 3-W

G

N

GEC

G

N

N
G

5

(N)125A/2P

INTERCONNECTION REF
CEC 705.13 PCS

(E) MAIN SERVICE
PANEL,SQUARE D

 200A RATED, 240V

- + - +

2

- +

1 3

- + - +

5

- +

4 6

- +

8

- +

7 STRING #1

JUNCTION BOX #2,
600V, NEMA 3R,

UL LISTED

G

2

1

- + - +

21 3

- + - +

5

- +

4 STRING #4

TESLA: RSD MCI-2 RATED
MAXIMUM DC INPUT CURRENT - 13 ADC

MAXIMUM SHORT STRING CURRENT - 17 ADC
LIMITATIONS - 1 TO 3 MODULES,

1000 V DC MAXIMUM SYSTEM VOLTAGE

(14) URECO SOLAR FBM445M7G-BB 445W
MONO MODULES

+
-

- + - +

2

- +

1 3

- + - +

5

- +

4 6

- + - +

8

- +

7 9
STRING #3

- +

5

L1
L2
N
G

VISIBLE, LOCKABLE,
LABELED AC DISCONNECT

3A

+
-

+
-

+
-

3A

L1 L2 GN

(2) CU #16 AWG-THWN-2
(1) 1/2" CONDUIT (EMT)

PV FUSED AC
DISCONNECT #2

240V, 1ɸ, 3W
60A RATED

NEMA 3R
(EATON DG222NRB)

LOAD

LINE

GN

40A
Fuses

CONSUMPTION CT'S

REV
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ELECTRICAL LINE
DIAGRAM

1 ELECTRICAL LINE DIAGRAM
PV-6 SCALE: NTS PV-6

GROUNDING & GENERAL NOTES:
1. PV GROUNDING ELECTRODE SYSTEM NEEDS TO BE INSTALLED IN ACCORDANCE
WITH [NEC 690.43]
2. PV INVERTER IS UNGROUNDED, TRANSFORMER-LESS TYPE.
3. DC GEC AND AC EGC TO REMAIN UNSPLICED, OR SPLICED TO EXISTING
ELECTRODE
4. ANY EXISTING WIRING INVOLVED WITH PV SYSTEM CONNECTION THAT IS FOUND
TO BE INADEQUATE PER CODE SHALL BE CORRECTED PRIOR TO FINAL INSPECTION.
5. JUNCTION BOX QUANTITIES, AND PLACEMENT SUBJECT TO CHANGE IN THE FIELD -
JUNCTION BOX
DEPICTED ON ELECTRICAL DIAGRAM REPRESENT WIRE TYPE TRANSITIONS.
6. AC DISCONNECT NOTED IN EQUIPMENT SCHEDULE OPTIONAL IF OTHER AC
DISCONNECTING MEANS IS LOCATED WITHIN 10' OF SERVICE DISCONNECT.
7. RACEWAYS AND CABLES EXPOSED TO SUNLIGHT ON ROOFTOPS SHOULD BE
INSTALLED MORE THAN 7/8" ABOVE THE ROOF USING CONDUIT SUPPORTS.
8. ALL NEW SERVICE INSTALLATIONS AND REPLACEMENTS REQUIRE A
SURGE-PROTECTIVE DEVICE (SPD) IN ACCORDANCE WITH [CEC 230.67]. THE
SPD SHALL BE TYPE 1 OR TYPE 2 AND IS REQUIRED TO BE AN INTEGRAL PART OF
THE SERVICE EQUIPMENT OR LOCATED IMMEDIATELY ADJACENT THERETO.

INTERCONNECTION NOTES:
1. INTERCONNECTION SIZING, LIMITATIONS AND COMPLIANCE
DETERMINED IN ACCORDANCE WITH [NEC 705.12], AND [NEC 690.59].
2. GROUND FAULT PROTECTION IN ACCORDANCE WITH [NEC 215.9], [NEC
230.95]
3. ALL EQUIPMENT TO BE RATED FOR BACKFEEDING.
4. PV BREAKER TO BE POSITIONED AT THE OPPOSITE END OF THE BUSBAR
RELATIVE TO THE MAIN BREAKER.
DISCONNECT NOTES:
1. DISCONNECTING SWITCHES SHALL BE WIRED SUCH THAT WHEN
THE SWITCH IS OPENED THE CONDUCTORS REMAINING LIVE ARE
CONNECTED TO THE TERMINALS MARKED “LINE SIDE” (TYPICALLY
THE UPPER TERMINALS)
2. AC DISCONNECT MUST BE ACCESSIBLE TO QUALIFIED UTILITY
PERSONNEL, BE LOCKABLE, AND BE A VISIBLE-BREAK SWITCH

RACKING NOTES:
1. BOND EVERY OTHER RAIL WITH #6 BARE COPPER

DC SYSTEM SIZE: 12.015 kW DC
AC SYSTEM SIZE: 12.600 kW AC

(27) URECO SOLAR FBM445M7G-BB 445W MONO MODULES
WITH (10) TESLA: RSD MCI-2
(1) TESLA: 1538000-XX-Y 5.0 kW (240V) INVERTER
(1) TESLA: 1538000-XX-Y 7.6 kW (240V) INVERTER
(1) FRANKLIN AGATE
(1) FRANKLIN WH 13.6 kWh BATTERY

(2) STRINGS OF 05 MODULES
(1) STRING OF 09 MODULES
(1) STRING OF 08 MODULES ARE CONNECTED IN SERIES

QTY CONDUCTOR INFORMATION CONDUIT TYPE CONDUIT
SIZE

(4)
N/A N/A

(1)

(2) CU,THWN-2
3/4"(1) CU,THWN-2 N

(1) CU,THWN-2 GND

1

3

BARE COPPER IN FREE AIR

PV WIRE/USE-2

#6AWG -

#10AWG -

(4) #10AWG - CU,THWN-2
3/4"(1) #10AWG - CU,THWN-2 GND2

EMT,LFMC OR PVC
#10AWG -
#10AWG -
#10AWG -

EMT,LFMC OR PVC

(2) CU,THWN-2
3/4"(1) CU,THWN-2 N

(1) CU,THWN-2 GND
3A EMT,LFMC OR PVC

#10AWG -

#8AWG -
#8AWG -

(2) CU,THWN-2
1 1/2"(1) CU,THWN-2 N

(1) CU,THWN-2 GND
4 EMT,LFMC OR PVC

#6AWG -

#1AWG -
#1AWG -

(2) CU,THWN-2
1 1/2"(1) CU,THWN-2 N

(1) CU,THWN-2 GND
5 EMT,LFMC OR PVC

#6AWG -

#1AWG -
#1AWG -

NOTE: THE RELAY WILL NEED TO BE PROGRAMMED AT THE MOST
SENSITIVE SETTINGS/TOLERANCES TO TRIP THE ASSOCIATED
BREAKER AS SOON AS FEASIBLY POSSIBLE TO ALLOW CLOSE 0 KW
POWER FLOW FROM THE PROPERTY

NOTE:
SET THE AGATE TO ZERO EXPORT

A

A

METER#122157706



JUNCTION BOX #1,
600V, NEMA 3R,

UL LISTED

2

1

- + - +

21 3

- +- +

4 STRING #2

TESLA: RSD MCI-2 RATED
MAXIMUM DC INPUT CURRENT - 13 ADC

MAXIMUM SHORT STRING CURRENT - 17 ADC
LIMITATIONS - 1 TO 3 MODULES,

1000 V DC MAXIMUM SYSTEM VOLTAGE

(13) URECO SOLAR FBM445M7G-BB 445W
MONO MODULES

4

LOAD G

G

N

VISIBLE, LOCKABLE,
LABELED AC DISCONNECT

LINE

3

3

PV AC
DISCONNECT #1

240V, 1ɸ, 3W
30A RATED

NEMA 3R
(EATON

DG221URB)

G

=

TESLA 1538000-XX-Y 5.0 kW  (240V) #1
5.0 kW OUTPUT: 240 VAC, 21A

98% CEC WEIGHTED EFFICIENCY
NEMA 3R, UL LISTED

DC AC

GRD
BUSS

(N) FRANKLIN aGATE,
 X [CRD-PCS-NON EXPORT]

 NEMA 3R, 200A RATED,120/240V

a Gate
TRANSFER SWITCH

FRANKLINWH

WIRELESS
MODULE

EMS
MODULE a GATE X

POWER
SWITCH

GEN
RELAY

GRID
RELAY

GEN
ASSEMBLY

LUGS

NTRL
BUSS

BACKUP
LOAD
LUGS

30A/2P
30A/2P

X/1P
X/1P

(N
) LO

AD

TO SMART
CIRCUITS

(OPTIONAL)

CTRL

G
(N) FRANKLIN WH aPOWER

X [240V] [SI1-SB],
[CRD-PCS NEM]

13.6 kWh BATTERY

L1 G

3

EPO

LOAD G

LINE

ESS AC
DISCONNECT
240V, 1ɸ, 3W
30A RATED
NEMA 3R
(EATON
DG221URB)

G

3

(N) BACKUP LOAD
PANEL,125A RATED, 240V

(N) MAIN BREAKER TO
HOUSE 240V, 125A/2P

=

TESLA 1538000-XX-Y 7.6 kW  (240V) #2
7.6 kW OUTPUT: 240 VAC, 32A

98% CEC WEIGHTED EFFICIENCY
NEMA 3R, UL LISTED

DC AC

GRID
LUNGS

EXISTING GROUNDING
ELECTRODE SYSTEM TO EARTH

REF. NEC 250.52, 250.53(A)

(E) MAIN BREAKER TO
HOUSE 240V, 200A/2P

M

TO UTILITY GRID

BI-DIRECTIONAL
UTILITY METER
120/240V, 1ɸ, 3-W

G

GEC

G

G

5

125A/2P

(E) MAIN SERVICE
PANEL,SQUARE D

 200A RATED, 240V

- + - +

2

- +

1 3

- + - +

5

- +

4 6

- +

8

- +

7 STRING #1

JUNCTION BOX #2,
600V, NEMA 3R,

UL LISTED

G

2

1

- + - +

21 3

- + - +

5

- +

4 STRING #4

TESLA: RSD MCI-2 RATED
MAXIMUM DC INPUT CURRENT - 13 ADC

MAXIMUM SHORT STRING CURRENT - 17 ADC
LIMITATIONS - 1 TO 3 MODULES,

1000 V DC MAXIMUM SYSTEM VOLTAGE

(14) URECO SOLAR FBM445M7G-BB 445W
MONO MODULES

+
-

- + - +

2

- +

1 3

- + - +

5

- +

4 6

- + - +

8

- +

7 9
STRING #3

- +

5

L1
L2
N
G

VISIBLE, LOCKABLE,
LABELED AC DISCONNECT

3A

+
-

3A

(2) CU #16 AWG-THWN-2
(1) 1/2" CONDUIT (EMT)

INTERCONNECTION REF
CEC 705.13 PCS

LOAD

LINE

G

40A
Fuses

PV FUSED AC
DISCONNECT #2

240V, 1ɸ, 3W
60A RATED

NEMA 3R
(EATON DG222NRB)

CONSUMPTION CT'S

REV

SHEET NAME

SHEET SIZE

SHEET NUMBER

M
IC

H
AE

L 
BA

N
N

ER
M

AN
R

ES
ID

EN
C

E

31
0 

SP
R

U
C

E 
ST

,
PH

IL
AD

EL
PH

IA
, P

A 
19

10
6

ANSI B
11" X 17"

DATEDESCRIPTION

REVISIONS

PROJECT NAME & ADDRESS

DATE:11/04/2024

DRAWN BY

ESR

11/04/2024INITIAL DESIGN

MONA LEE SOLAR

02-05-2025REVISION A

SINGLE LINE
DIAGRAM

1 ELECTRICAL LINE DIAGRAM
PV-6A SCALE: NTS PV-6A

GROUNDING & GENERAL NOTES:
1. PV GROUNDING ELECTRODE SYSTEM NEEDS TO BE INSTALLED IN ACCORDANCE
WITH [NEC 690.43]
2. PV INVERTER IS UNGROUNDED, TRANSFORMER-LESS TYPE.
3. DC GEC AND AC EGC TO REMAIN UNSPLICED, OR SPLICED TO EXISTING
ELECTRODE
4. ANY EXISTING WIRING INVOLVED WITH PV SYSTEM CONNECTION THAT IS FOUND
TO BE INADEQUATE PER CODE SHALL BE CORRECTED PRIOR TO FINAL INSPECTION.
5. JUNCTION BOX QUANTITIES, AND PLACEMENT SUBJECT TO CHANGE IN THE FIELD -
JUNCTION BOX
DEPICTED ON ELECTRICAL DIAGRAM REPRESENT WIRE TYPE TRANSITIONS.
6. AC DISCONNECT NOTED IN EQUIPMENT SCHEDULE OPTIONAL IF OTHER AC
DISCONNECTING MEANS IS LOCATED WITHIN 10' OF SERVICE DISCONNECT.
7. RACEWAYS AND CABLES EXPOSED TO SUNLIGHT ON ROOFTOPS SHOULD BE
INSTALLED MORE THAN 7/8" ABOVE THE ROOF USING CONDUIT SUPPORTS.
8. ALL NEW SERVICE INSTALLATIONS AND REPLACEMENTS REQUIRE A
SURGE-PROTECTIVE DEVICE (SPD) IN ACCORDANCE WITH [CEC 230.67]. THE
SPD SHALL BE TYPE 1 OR TYPE 2 AND IS REQUIRED TO BE AN INTEGRAL PART OF
THE SERVICE EQUIPMENT OR LOCATED IMMEDIATELY ADJACENT THERETO.

INTERCONNECTION NOTES:
1. INTERCONNECTION SIZING, LIMITATIONS AND COMPLIANCE
DETERMINED IN ACCORDANCE WITH [NEC 705.12], AND [NEC 690.59].
2. GROUND FAULT PROTECTION IN ACCORDANCE WITH [NEC 215.9], [NEC
230.95]
3. ALL EQUIPMENT TO BE RATED FOR BACKFEEDING.
4. PV BREAKER TO BE POSITIONED AT THE OPPOSITE END OF THE BUSBAR
RELATIVE TO THE MAIN BREAKER.
DISCONNECT NOTES:
1. DISCONNECTING SWITCHES SHALL BE WIRED SUCH THAT WHEN
THE SWITCH IS OPENED THE CONDUCTORS REMAINING LIVE ARE
CONNECTED TO THE TERMINALS MARKED “LINE SIDE” (TYPICALLY
THE UPPER TERMINALS)
2. AC DISCONNECT MUST BE ACCESSIBLE TO QUALIFIED UTILITY
PERSONNEL, BE LOCKABLE, AND BE A VISIBLE-BREAK SWITCH

RACKING NOTES:
1. BOND EVERY OTHER RAIL WITH #6 BARE COPPER

DC SYSTEM SIZE: 12.015 kW DC
AC SYSTEM SIZE: 12.600 kW AC

(27) URECO SOLAR FBM445M7G-BB 445W MONO MODULES
WITH (10) TESLA: RSD MCI-2
(1) TESLA: 1538000-XX-Y 5.0 kW (240V) INVERTER
(1) TESLA: 1538000-XX-Y 7.6 kW (240V) INVERTER
(1) FRANKLIN AGATE
(1) FRANKLIN WH 13.6 kWh BATTERY

(2) STRINGS OF 05 MODULES
(1) STRING OF 09 MODULES
(1) STRING OF 08 MODULES ARE CONNECTED IN SERIES

QTY CONDUCTOR INFORMATION CONDUIT TYPE CONDUIT
SIZE

(4)
N/A N/A

(1)

(2) CU,THWN-2
3/4"(1) CU,THWN-2 N

(1) CU,THWN-2 GND

1

3

BARE COPPER IN FREE AIR

PV WIRE/USE-2

#6AWG -

#10AWG -

(4) #10AWG - CU,THWN-2
3/4"(1) #10AWG - CU,THWN-2 GND2

EMT,LFMC OR PVC
#10AWG -
#10AWG -
#10AWG -

EMT,LFMC OR PVC

(2) CU,THWN-2
3/4"(1) CU,THWN-2 N

(1) CU,THWN-2 GND
3A EMT,LFMC OR PVC

#10AWG -

#8AWG -
#8AWG -

(2) CU,THWN-2
1 1/2"(1) CU,THWN-2 N

(1) CU,THWN-2 GND
4 EMT,LFMC OR PVC

#6AWG -

#1AWG -
#1AWG -

(2) CU,THWN-2
1 1/2"(1) CU,THWN-2 N

(1) CU,THWN-2 GND
5 EMT,LFMC OR PVC

#6AWG -

#1AWG -
#1AWG -

NOTE: THE RELAY WILL NEED TO BE PROGRAMMED AT THE MOST
SENSITIVE SETTINGS/TOLERANCES TO TRIP THE ASSOCIATED
BREAKER AS SOON AS FEASIBLY POSSIBLE TO ALLOW CLOSE 0 KW
POWER FLOW FROM THE PROPERTY

NOTE:
SET THE AGATE TO ZERO EXPORT

A

A

METER#122157706
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WIRING
CALCULATIONS

PV-7

PERCENT OF
VALUES

NUMBER OF CURRENT
CARRYING CONDUCTORS IN EMT

.80 4-6

.70 7-9

.50 10-20

SOLAR MODULE SPECIFICATIONS

   MANUFACTURER / MODEL # URECO SOLAR FBM445M7G-BB 445W PV
MODULES

   VMP 34.80V

   IMP 12.79A

   VOC 41.90V

   ISC 13.48A

   TEMP. COEFF. VOC -0.27%/°C

   MODULE DIMENSION 75.12"L x 44.65"W x 1.38"D (In Inch)

AMBIENT TEMPERATURE SPECS
RECORD LOW TEMP -13°
AMBIENT TEMP (HIGH TEMP 2%) 38°

MODULE TEMPERATURE COEFFICIENT OF Voc -0.27%/°C

ELECTRICAL NOTES
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  CEC 110.26.
5. DRAWINGS INDICATE THE GENERAL ARRANGEMENT OF SYSTEMS. CONTRACTOR SHALL FURNISH ALL NECESSARY OUTLETS, SUPPORTS,

FITTINGS AND ACCESSORIES TO FULFILL APPLICABLE CODES AND STANDARDS.
6. WHERE SIZES OF JUNCTION BOX, 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. TEMPERATURE RATINGS OF ALL CONDUCTORS, TERMINATIONS, BREAKERS, OR OTHER DEVICES ASSOCIATED WITH THE SOLAR PV

SYSTEM SHALL BE RATED FOR AT LEAST 75 DEGREE C.

INVERTER SPECIFICATIONS

   MANUFACTURER / MODEL # TESLA: 1538000-XX-Y 5.0 KW (240V)
INVERTER

   NOMINAL AC POWER 12.600 kW
   NOMINAL OUTPUT VOLTAGE 240 VAC
   NOMINAL OUTPUT CURRENT 21A INVERTER SPECIFICATIONS

   MANUFACTURER / MODEL # TESLA: 1538000-XX-Y 7.6 KW (240V)
INVERTER

   NOMINAL AC POWER 12.600 kW
   NOMINAL OUTPUT VOLTAGE 240 VAC
   NOMINAL OUTPUT CURRENT 32A
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LABELS

PV-8

ENERGY
STORAGE SYSTEM

DISCONNECT
LABEL- 9:
LABEL LOCATION:
ESS AC DISCONNECT
CODE REF: CEC 706.15(C)

TERMINALS ON THE LINE AND LOAD SIDES MAY
BE ENERGIZED IN THE OPEN POSITION

WARNING!

ELECTRIC SHOCK HAZARD

LABEL LOCATION:
AC DISCONNECT
COMBINER
CODE REF: CEC 690.13(B)

LABEL- 1:

LABEL LOCATION:
MAIN SERVICE PANEL (ONLY IF SOLAR IS BACK-FED)
SUBPANEL (ONLY IF SOLAR IS BACK-FED)
CODE REF: CEC 705.12(B)(3)(2)

LABEL- 2:

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

RAPID SHUTDOWN SWITCH
FOR SOLAR PV SYSTEM

LABEL LOCATION:
AC DISCONNECT
CODE REF: CEC 690.56(C)(2)

LABEL- 4:

WARNING
POWER SOURCE OUTPUT

CONNECTION. DO NOT
RELOCATE THIS

OVERCURRENT DEVICE

!

WARNING: PHOTOVOLTAIC
POWER SOURCE

LABEL LOCATION:
RACEWAYS, JUNCTION BOXES, AC COMBINER PANEL
CODE REF: CEC 690.31(D)(2)

LABEL- 5:

1000.0 V

17.0 A

MAXIMUM VOLTAGE

MAXIMUM CIRCUIT CURRENT

MAXIMUM RATED OUTPUT
CURRENT OF THE CHARGE
CONTROLLER OR DC-TO-SC
CONVERTER (IF INSTALLED)

LABEL- 7:
LABEL LOCATION:
INVERTER
CODE REF: CEC 690.53

LABEL- 6:
LABEL LOCATION:
INVERTER
CODE REF: CEC 690.54

ESS
AC DISCONNECT

NOMINAL OPERATING AC VOLATGE 240 V

20.83 ARATED AC OUTPUT CURRENT

LABEL LOCATION:
MAIN SERVICE PANEL
CODE REF: CFC 2022 1205.4.1(1) & CEC 690.56(C)

LABEL- 3:

! WARNING                    TRI POWER SOURCE
SECOND SOURCE IS PHOTOVOLTAIC SYSTEM

THIRD SOURCE IS BATTERY SYSTEM

LABEL LOCATION:
PRODUCTION METER
UTILITY METER
MAIN SERVICE PANEL
SUBPANEL
CODE REF: CEC 705.12(C) & NEC 690.59

LABEL- 8:

LABEL- 10:

WARNING!

THIS EQUIPMENT FED BY MULTIPLE
 SOURCE.TOTAL RATING OF ALL

 OVERCURRENT DEVICE, EXCLUDING
MAIN SUPPLY OVERCURRENT
 DEVICE SHALL NOT EXCEED

 AMPACITY OF BUSBAR.

LABEL LOCATION:
MAIN SERVICE PANEL
CODE REF: 705.12(B)(3)(3)

LABEL- 11:
LABEL LOCATION:
INVERTER#1
CODE REF: CEC 690.54

PHOTOVOLTAIC
AC DISCONNECT

NOMINAL OPERATING AC VOLATGE 240 V

21.0 ARATED AC OUTPUT CURRENT

LABEL- 12:
LABEL LOCATION:
INVERTER#2

PHOTOVOLTAIC
AC DISCONNECT

NOMINAL OPERATING AC VOLATGE 240 V

32.0 ARATED AC OUTPUT CURRENT

WARNING: THIS SENSOR IS PART
OF A POWER CONTROL SYSTEM.

DO NOT REMOVE. REPLACE ONLY
WITH THE SAME TYPE AND RATING.

LABEL LOCATION:
AROUND THE CT WIRE BY CLAMP
CODE REF: UL 1741, SECTION 206.3

LABEL- 13:
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PLACARD

310 SPRUCE ST, PHILADELPHIA, PA 19106

PV-9

(E) UTILITY METER (OUTSIDE HOUSE)

(E) MAIN SERVICE PANEL
(INSIDE HOUSE)

(N) JUNCTION BOX (TYP.)

LABELING NOTES:
1. LABELS CALLED OUT ACCORDING TO ALL COMMON CONFIGURATIONS. ELECTRICIAN TO DETERMINE EXACT

REQUIREMENTS IN THE FIELD PER CURRENT NEC AND LOCAL CODES AND MAKE APPROPRIATE ADJUSTMENTS.
2. LABELING REQUIREMENTS BASED ON THE 2020 NATIONAL ELECTRIC CODE, OSHA STANDARD 19010.145(f)(7), ANSI Z535.4-2011
3. MATERIAL BASED ON THE REQUIREMENTS OF THE AUTHORITY HAVING JURISDICTION.
4. LABELS TO BE OF SUFFICIENT DURABILITY TO WITHSTAND THE ENVIRONMENT INVOLVED [NEC 110.21(B)(1)]
5. LABELS TO BE A MINIMUM LETTER HEIGHT OF 3/8", WHITE ON RED BACKGROUND; REFLECTIVE, AND PERMANENTLY AFFIXED [IFC 605.11.1.3]

DIRECTORY
PERMANENT PLAQUE OR DIRECTORY PROVIDING THE LOCATION OF THE
SERVICE DISCONNECTING MEANS AND THE PHOTOVOLTAIC SYSTEM.

(ALL PLAQUES AND SIGNAGE WILL BE INSTALLED AS OUTLINED WITHIN:
NEC 690.56(A)(B), [NEC 705.10])

(N) PV ARRAY

(N) FRANKLIN AGATE (OUTSIDE HOUSE)

(N) BACKUP LOAD PANEL
(INSIDE HOUSE)

(N) FRANKLIN WH 13.6 kWh
BATTERY (OUTSIDE HOUSE)

(N) TESLA: 1538000-XX-Y 7.6 kW (240V)
INVERTER (OUTSIDE HOUSE)

(N) ESS AC DISCONNECT
(OUTSIDE HOUSE)

(N) TESLA: 1538000-XX-Y 5.0 kW (240V)
INVERTER (OUTSIDE HOUSE)

(N)  PV AC DISCONCECT #1
(OUTSIDE HOUSE)

(N)  PV AC DISCONCECT #2
(OUTSIDE HOUSE)

MULTIPLE SOURCES OF POWER

CAUTION:
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RSD
CHART

RAPID SHUTDOWN CHART

1-10

2

3

4

11-20 21-30 31-40 41-50 51-60

5

61-70

6

7

8

9

10

1

PV-10
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DATE: February 05, 2025 

RE: 310 Spruce St, Philadelphia, PA 19106, USA 

To Whom It May Concern, 

As per your request, Exactus Energy has conducted a site assessment of the building at the above address. 

PV solar panels are proposed to be installed on roof areas as shown in the submitted plans. The panels 
are clamped to rails which are attached to the roof with a flushed mounting system. The PV system (PV 
modules, racking, mounting hardware, etc.) shall be installed according to the manufacturer’s approved 
installation specifications. The Engineer of Record and Exactus Energy claim no responsibility for misuse 
or improper installation.  

It was found that the roof systems satisfactorily meet the applicable standards included in the PA Uniform 
Construction Code (UCC), IBC 2018, IEBC 2018, IRC 2018, and ASCE 7-16 as well as the design criteria 
shown below:  

Design Criteria: 

Risk Category = II 
Exposure Category = B 
Wind speed = 115 mph 
Ground snow load = 30 psf 
Roof dead load = 12 psf 
Solar system dead load  = 3 psf 

Overall, the roof system integrity is adequate to support the PV alteration with no modifications or 
reinforcements as required per 2018 IEBC Sections 502.4 and 502.5 

This letter was completed in accordance to recognized design standards, professional engineering 
experience, and judgement. Prior to installation, the on-site contractor must notify Exactus Energy if there 
are any discrepancies, or damages to the members, that was not addressed in the plan set. 

If you have any further questions, please do not hesitate to contact me. 

Acknowledged by:  
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