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SOLAR PHOTOVOLTAIC SYSTEM 
FOR SINGLE FAMILY DWELLING 

COMMUNITY DEVELOPMENT 
Building and Safety

Please click here for information on the residential photovoltaic (PV) over the counter review process for single 
inverter with 4 or fewer strings of solar panels or microinverter with a single string of solar panels designs.

GENERAL
1. Provide 3 sets of plans.

2. Attach all manufacturer specification sheets, installation instructions and U.L. listings to each set of plans.

ROOF PLAN
1. Provide a roof plan projected on a site plan; show the location and dimensions of all solar voltaic equipment and PV 

arrays.

2. Detail equipment support connections to roof;  provide a detail for flashing and water proofing at system supports.

Provide calculations, stamp and signature from either a CA licensed Civil Engineer, Structural Engineer or Architect for 
PV attachment details to existing structure and on roof plan showing PV mounting system attachment points. Use 
Seismic Category D; 85 mph 3 second wind gust, Exposure C for analysis.

3.

4. Provide  calculations  by  a  licensed  professional  engineer  or  architect  to  verify  PV array weighs less than 4 psf. For 
PV arrays weighing more than 4 psf, provide calculations and a partial roof framing plan. Show new and existing 
supporting rafters, beams and headers include rafter size, span, and spacing.  Identify roof sheathing and roofing 
materials.  

ACCESS PATH WAYS AND SMOKE VENTILATION

S U B M I T T A L   R E Q U I R E M E N T S 

1. Access  

Residential Buildings with hip roof layouts: 1 3-foot wide clear access pathway from the eave to the ridge on each roof 
slope where panels are located.  

Residential Buildings with a single ridge: Modules shall be located in a manner that provides 2 3-foot wide access 
pathways from the eave to the ridge on each roof slope where panels are located.  

Hips and Valleys: Modules shall be located no closer than 1 1/2 feet to a hip or a valley if panels are to be placed on 
both sides of a hip or valley. If the panels are to be located on only 1 side of a hip or valley, that is of equal length then 
the panels may be placed directly adjacent to the hip or valley.

2. Ventilation      

Modules shall be located no higher than 3 feet below the ridge.

ACCESS PATH WAYS AND SMOKE VENTILATION
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PLANNING
1. All solar energy system appurtenances such as, but not limited to, electrical conduit, junction boxes, water tanks, 

supports, and plumbing shall be screened to the maximum extent possible without compromising the effectiveness 
of the solar collectors, and shall be painted a color similar to the color of the surface upon which they are mounted. 
Solar collectors (modules, inverters and rails) are exempt from the screening and color provisions of this subsection.

2. All roof-mounted solar collectors can be mounted at an optimum angle to the sun for maximum energy production. 
The maximum height of a solar collector shall be 2 feet, measured perpendicular to the roof surface, and may not 
exceed the maximum overall building height. The remainder of the solar energy system shall be below the level of 
the solar collector(s). 
 

INSPECTION PROCESS
1. First required inspection will be for module rack support bases.

Second required inspection will be for final installation. 2.
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EXAMPLE 1 - Cross Gable Roof

EXAMPLE 2 - Cross Gable with Valley
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EXAMPLE 3 - Full Gable 

EXAMPLE 4 - Full Hip Roof 
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1.

ELECTRICAL
Provide Electrical drawings to show compliance with the applicable provisions of the 2010 California Electrical Code 
(CEC) or for over the counter review, complete and include City of Irvine single line diagram. 

2. Show  the  location  of  the  main  electrical  service,  AC/DC  disconnects,  all  solar  voltaic equipment, and PV arrays 
on the roof plan.

3. Single Line Diagram:  Show array configuration, conduit and conductors sizes for circuits, equipment, and system 
grounding.

4. Inverter Information:  Show model number, maximum DC input, maximum AC output. Provide specification cut
sheets.

5. PV Module Information:  Show open circuit voltage (VOC), temperature coefficient (VOC), short  - circuit current (ISC), 
max series fuse. Provide specification cut sheets.

6. Array Information:  Show number of modules in series, number of parallel source circuits.

7. Wiring and Over Current Protection:  Show conductor sizes (AWG). Click on Conductor Table to use City of Irvine Solar 
PV Conductor Table. Note height above rooftop on single line plans. Show rating (AMPS) and location of all Over 
Current Devices.

8. System Labels and Warnings:  Show required signage on the plans per 2010 CEC Article 690.

9. Grounding Details:  Show equipment ground conductor sized per 2010 CEC Section 690.45. Show ground electrode 
conductor for inverter at DC side per 2010 CEC Section 690.47.

10. Disconnects:  Show AC/DC disconnects at inverter.  DC disconnect required prior to DC array conductors penetrating 
the surface of the roof or entering the building

11. Calculations:  For system maximum voltage per 2010 CEC Article 690.7 and conductor sizing with conduit and 
location de-rating factors

LOCATION OF DC CONDUCTORS FROM ORANGE COUNTY FIRE AUTHORITY
Conduit, wiring systems, and raceways for photovoltaic circuits shall be located as close as possible to the ridge or hip or 
valley and from the hip or valley as directly as possible to an outside wall to reduce trip hazards and maximize ventilation 
opportunities. 
  
Conduit runs between sub arrays and to DC combiner boxes shall use the design that minimize total amount of conduit 
on the roof by taking the shortest path from the array to the DC combiner box. The DC combiner boxes are to be located 
such that conduit runs are minimized in the pathways between arrays. 
  
To limit the hazard of cutting live conduit in venting operations, DC wiring shall be run in metallic conduit or raceways 
when located within enclosed spaces in a building and shall be run, to the maximum extent possible, along the bottom 
of load-bearing members.

MARKING INFORMATION FROM ORANGE COUNTY FIRE AUTHORITY
PV Systems shall be marked. Marking is needed to provide emergency responders with appropriate warning and 
guidance with respect to isolating the solar electric system.  This can facilitate identifying energized electrical lines that 
connect the solar panels to the inverter, as these should not be cut when venting for smoke removal. 
  
Materials used for marking shall be weather resistant. UL 969 shall be used as a standard for weather rating (UL listing of 
markings is not required).
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Marking Format

Red Background  

White Lettering  

Minimum 3/8” Letter Height  

All capital letters  

Arial or similar font, Non-bold  

Reflective weather resistant material suitable for the environment (durable adhesive materials must meet this 
requirement)

• 

• 

• 

• 

• 

•

LABELING LOCATIONS
For Single Inverter installations: Incorporate labeling for single inverter into each set of plans. Click here for labeling 
locations. 
  
For Microinverter installations: Incorporate labeling for microinverter single string into each set of plans. Click here for 
labeling locations. 
  
Below are general labeling locations:

1. Main Service Panel:

a. 690.64(B)(7)  - 705.12(D)(7): 
WARNING 

INVERTER OUTPUT 
CONNECTION 

DO NOT RELOCATE THIS 
OVERCURRENT DEVICE 

(UNLESS BUSBAR IS FULLY RATED)

b. Directory  - 705.10  - Interactive  - 690.54: 
WARNING-DUAL POWER SOURCES 

Second Source is Photovoltaic System 
Rated AC Output Current  - XXX AMPS 

AC Nominal Operating Voltage  - XXX Volts

a.

AC Disconnect:2.

PV System AC Disconnect 690.54 
Rated AC Output Current  - AMPS 

AC Nominal Operating Voltage  - XXX Volts

Solar Disconnect  - 690.14, 690.15, 690.17 
WARNING  - Electric Shock Hazard 

DO NOT TOUCH TERMINALS. 
Terminals on both Line and Load sides may 

be energized in the open position

b.
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WARNING 690.5(C) 
Electric Sock Hazard 

If a ground-fault is indicated, 
Normally grounded conductors  

may be ungrounded and energized

Inverter:3.

PV System dc Disconnect 690.14(C)(2)  - 690.53 
Rated max power-point current  - XXX Adc 
Rated Max power-point voltage  - XXX Vdc 

Maximum system voltage  - XXX Voc 
Maximum short circuit current  - XXX Isc

DC Disconnect:4.

a.

Solar Disconnect  - 690.14, 690.15, 690.17 
WARNING  - Electric Shock Hazard 

DO NOT TOUCH TERMINALS 
Terminals on both Line and Load sides may 

be energized in the open position

b.

Junction or Combiner Box:5.

(Solar dc combiner or J/box)  - DANGER </= 600 Volts dc

CAUTION: SOLAR CIRCUIT

OCFA  - For dc conduit (every 10') at Interior and Exterior locations:6.
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Please click here for information on the residential photovoltaic (PV) over the counter review process for single inverter with 4 or fewer strings of solar panels or microinverter with a single string of solar panels designs.
GENERAL
1.
Provide 3 sets of plans.
2.
Attach all manufacturer specification sheets, installation instructions and U.L. listings to each set of plans.
ROOF PLAN
1.
Provide a roof plan projected on a site plan; show the location and dimensions of all solar voltaic equipment and PV arrays.
2.
Detail equipment support connections to roof;  provide a detail for flashing and water proofing at system supports.
Provide calculations, stamp and signature from either a CA licensed Civil Engineer, Structural Engineer or Architect for PV attachment details to existing structure and on roof plan showing PV mounting system attachment points. Use Seismic Category D; 85 mph 3 second wind gust, Exposure C for analysis.
3.
4.
Provide  calculations  by  a  licensed  professional  engineer  or  architect  to  verify  PV array weighs less than 4 psf. For PV arrays weighing more than 4 psf, provide calculations and a partial roof framing plan. Show new and existing supporting rafters, beams and headers include rafter size, span, and spacing.  Identify roof sheathing and roofing materials.  
ACCESS PATH WAYS AND SMOKE VENTILATION
S U B M I T T A L   R E Q U I R E M E N T S 
1.
Access 
Residential Buildings with hip roof layouts: 1 3-foot wide clear access pathway from the eave to the ridge on each roof slope where panels are located. 
Residential Buildings with a single ridge: Modules shall be located in a manner that provides 2 3-foot wide access pathways from the eave to the ridge on each roof slope where panels are located. 
Hips and Valleys: Modules shall be located no closer than 1 1/2 feet to a hip or a valley if panels are to be placed on both sides of a hip or valley. If the panels are to be located on only 1 side of a hip or valley, that is of equal length then the panels may be placed directly adjacent to the hip or valley.
2. 
Ventilation     
Modules shall be located no higher than 3 feet below the ridge.
ACCESS PATH WAYS AND SMOKE VENTILATION
PLANNING
1.
All solar energy system appurtenances such as, but not limited to, electrical conduit, junction boxes, water tanks, supports, and plumbing shall be screened to the maximum extent possible without compromising the effectiveness of the solar collectors, and shall be painted a color similar to the color of the surface upon which they are mounted. Solar collectors (modules, inverters and rails) are exempt from the screening and color provisions of this subsection.
2.
All roof-mounted solar collectors can be mounted at an optimum angle to the sun for maximum energy production. The maximum height of a solar collector shall be 2 feet, measured perpendicular to the roof surface, and may not exceed the maximum overall building height. The remainder of the solar energy system shall be below the level of the solar collector(s).
 
INSPECTION PROCESS
1.
First required inspection will be for module rack support bases.
Second required inspection will be for final installation. 
2.
EXAMPLE 1 - Cross Gable Roof
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EXAMPLE 2 - Cross Gable with Valley
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EXAMPLE 3 - Full Gable 
C:\Documents and Settings\jcrandall\Desktop\EX3 4104.jpg
EXAMPLE 4 - Full Hip Roof 
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1.
ELECTRICAL
Provide Electrical drawings to show compliance with the applicable provisions of the 2010 California Electrical Code (CEC) or for over the counter review, complete and include City of Irvine single line diagram. 
2.
Show  the  location  of  the  main  electrical  service,  AC/DC  disconnects,  all  solar  voltaic equipment, and PV arrays on the roof plan.
3.
Single Line Diagram:  Show array configuration, conduit and conductors sizes for circuits, equipment, and system grounding.
4.
Inverter Information:  Show model number, maximum DC input, maximum AC output. Provide specification cut sheets.
5.
PV Module Information:  Show open circuit voltage (VOC), temperature coefficient (VOC), short  - circuit current (ISC), max series fuse. Provide specification cut sheets.
6.
Array Information:  Show number of modules in series, number of parallel source circuits.
7.
Wiring and Over Current Protection:  Show conductor sizes (AWG). Click on Conductor Table to use City of Irvine Solar PV Conductor Table. Note height above rooftop on single line plans. Show rating (AMPS) and location of all Over Current Devices.
8.
System Labels and Warnings:  Show required signage on the plans per 2010 CEC Article 690.
9.
Grounding Details:  Show equipment ground conductor sized per 2010 CEC Section 690.45. Show ground electrode conductor for inverter at DC side per 2010 CEC Section 690.47.
10.
Disconnects:  Show AC/DC disconnects at inverter.  DC disconnect required prior to DC array conductors penetrating the surface of the roof or entering the building
11.
Calculations:  For system maximum voltage per 2010 CEC Article 690.7 and conductor sizing with conduit and location de-rating factors
LOCATION OF DC CONDUCTORS FROM ORANGE COUNTY FIRE AUTHORITY
Conduit, wiring systems, and raceways for photovoltaic circuits shall be located as close as possible to the ridge or hip or valley and from the hip or valley as directly as possible to an outside wall to reduce trip hazards and maximize ventilation opportunities.
 
Conduit runs between sub arrays and to DC combiner boxes shall use the design that minimize total amount of conduit on the roof by taking the shortest path from the array to the DC combiner box. The DC combiner boxes are to be located such that conduit runs are minimized in the pathways between arrays.
 
To limit the hazard of cutting live conduit in venting operations, DC wiring shall be run in metallic conduit or raceways when located within enclosed spaces in a building and shall be run, to the maximum extent possible, along the bottom of load-bearing members.
MARKING INFORMATION FROM ORANGE COUNTY FIRE AUTHORITY
PV Systems shall be marked. Marking is needed to provide emergency responders with appropriate warning and guidance with respect to isolating the solar electric system.  This can facilitate identifying energized electrical lines that connect the solar panels to the inverter, as these should not be cut when venting for smoke removal.
 
Materials used for marking shall be weather resistant. UL 969 shall be used as a standard for weather rating (UL listing of markings is not required).
Marking Format
Red Background 
White Lettering 
Minimum 3/8” Letter Height 
All capital letters 
Arial or similar font, Non-bold 
Reflective weather resistant material suitable for the environment (durable adhesive materials must meet this requirement)
•
•
•
•
•
•
LABELING LOCATIONS
For Single Inverter installations: Incorporate labeling for single inverter into each set of plans. Click here for labeling locations.
 
For Microinverter installations: Incorporate labeling for microinverter single string into each set of plans. Click here for labeling locations.
 
Below are general labeling locations:
1.
Main Service Panel:
a.
690.64(B)(7)  - 705.12(D)(7):
WARNING
INVERTER OUTPUT
CONNECTION
DO NOT RELOCATE THIS
OVERCURRENT DEVICE
(UNLESS BUSBAR IS FULLY RATED)
b.
Directory  - 705.10  - Interactive  - 690.54:
WARNING-DUAL POWER SOURCES
Second Source is Photovoltaic System
Rated AC Output Current  - XXX AMPS
AC Nominal Operating Voltage  - XXX Volts
a.
AC Disconnect:
2.
PV System AC Disconnect 690.54
Rated AC Output Current  - AMPS
AC Nominal Operating Voltage  - XXX Volts
Solar Disconnect  - 690.14, 690.15, 690.17
WARNING  - Electric Shock Hazard
DO NOT TOUCH TERMINALS.
Terminals on both Line and Load sides may
be energized in the open position
b.
WARNING 690.5(C)
Electric Sock Hazard
If a ground-fault is indicated,
Normally grounded conductors 
may be ungrounded and energized
Inverter:
3.
PV System dc Disconnect 690.14(C)(2)  - 690.53
Rated max power-point current  - XXX Adc
Rated Max power-point voltage  - XXX Vdc
Maximum system voltage  - XXX Voc
Maximum short circuit current  - XXX Isc
DC Disconnect:
4.
a.
Solar Disconnect  - 690.14, 690.15, 690.17
WARNING  - Electric Shock Hazard
DO NOT TOUCH TERMINALS
Terminals on both Line and Load sides may
be energized in the open position
b.
Junction or Combiner Box:
5.
(Solar dc combiner or J/box)  - DANGER </= 600 Volts dc
CAUTION: SOLAR CIRCUIT
OCFA  - For dc conduit (every 10') at Interior and Exterior locations:
6.
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