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California Building Officials Training Institute proudly presents: 
 
 

Small Solar Photovoltaic Systems  
  

“Single-Combination Inspection Process” 
 

Are you an AHJ interested in proven effective methods for a “single-
inspection process of small PV systems” eligible for State mandated 
expedited permitting? 
 
Are you an AHJ interested in a point by point interpretation and opinion 
regarding the 19 point checklist from the California Solar Permitting 
Guidebook?   
 
Are you a PV installer and want transparency and understanding of the 
single-inspection process? 
 
If you answered yes to any of the above, this presentation will be beneficial 
for you and or your entire staff. This presentation will help all parties 
understand a sound: 
 

“Single-Combination Inspection Process” to avoid “Re-inspections.” 
 
This training will address related California Electrical Code Article 690 and 
705 requirements as well as the 19 point inspection checklist of the Solar 
Permitting Guidebook. It will benefit building officials, plan check staff, and 
inspection staff as it will highlight “bigger picture code requirements and 
intent” and sound “single inspection methodologies” proven to be practical 
for compliance with new law. The training will also benefit solar energy 
system contractors, installers, manufactures and project design entities as 
failed inspections create more work for both AHJ’s and all other solar 
community stake holders.  
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Sparky Cohen is a fourth generation 
finish carpenter from a family of 
woodworkers and California B 
Licensed Contractors.  
 
Sparky started working for a 
building department in 1989 as a 
Combination Building Inspector. He 
is currently the Building Official for 
the Building and Safety Division and 
he is the Chief Code Enforcement 
Officer for the Code Enforcement 
Section of the City of Calabasas.  
 
Sparky has secured the following 
certifications: 
 

Building Official 
Building Plans Examiner 
Electrical Plans Examiner 
Electrical Inspector 
Septic System Inspector 
Plumbing Inspector 

 Don Hughes is the Codes and 
Standards Specialist for the 
Center for Sustainable Energy, he 
is a leading expert regarding solar 
photovoltaic system permitting, 
inspecting and codes and 
standards. With over 30 years 
combined experience as an 
Electrician, Electrical Inspector 
and Chief Electrical Inspector he 
has served as the President, Vice 
President and Treasurer for the 
IAEI Northern California Chapter 
and has provided AHJ perspective 
to the United States Department 
of Energy, The California State 
Governor's Office of Planning and 
Research, The Interstate 
Renewable Energy Council, and 
Underwriter's Laboratories.  He 
currently serves on all U.L. 
Standards Technical Panels for 
Solar PV, and is an IAEI/ IASET 
Trained Solar PV instructor. 

   

A word about training … 
 

The views and opinions expressed in 
this presentation by the instructors 
are based upon their own 
experiences and understanding of 
the topic. They do not necessarily 
reflect the position of CALBO, local 
ICC Chapters, US DOE, CESA, or 
SEAC. Examples based on 
experiences are only examples. 
 
 
 

 

 

  

Instructor:  Sparky Cohen, CBO 
 

Instructor:  Don Hughes 
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Customer service – AB2188 law intent  25 

   

Photographs utilized as inspection aid  26-27 

   

Access to work – Invasive or destructive   28 

   

CAL/OSHA - Access to work – Is it safe? 114-128* 29 

   

With safe access to roof – Can roof materials still be damaged?  30 

   

Smoke detector and carbon monoxide alarm affidavits  31 

   

Correction notice righting basics    32 

   

Correction notice righting basics – Methods of construction  33 

   

Correction notice righting basics – Inaccurate construction Plans  34 

   

Correction notice righting basics – Unlawful structure  35 

   

Is existing construction lawful – Estopple  36 

   

Primary goal of all building codes  37 

   

Primary goal of fire codes  38 

   

Primary goal of electrical code  39 

   

Primary goal of residential code  40 

   

Primary goal of plumbing code  41 

   

Primary goal of mechanical code  42 

   

Building inspection is not quality control  43 

   

Robotic enforcement of building codes  44 

   

Use of inspection checklists  159-165*  45-46 

   

Other helpful checklists and documents 128-155* 47 

   

PV Systems - Threat to firefighters 156 +165* 48-52 

   

Hazards and electricity 156* 53-56 
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Electrical equipment is installed in a neat and workmanlike manner  57 

   

Electrical equipment is installed in a neat and workmanlike manner - Photos  58-68 

   

The future - Technology – Legislation  69 

   

End first part of session  70 

   

Second part of session – the single inspection – 19 point checklist   

   

Don Hughes courtesy of CSE and SunShot  71 

   

AB2188  72-75 

   

Attitude - Communication – Preparation  76-78 

   

Installers properly trained – access to and knowledge of equipment  79 

   

New laws and technology  - AHJ’s need to be more efficient  80-82 

   

Corrective measures performed during inspection   83 

   

New product safety standards  84 

   

AHJ checklists and processes readily available to contractors  85 

   

California Solar Permitting Guidebook – Tool kit 7  Section 1 and 2 158* 86-87 

   

The 19 point inspection checklist:  159-165*  
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No. 1  All work in a neat and workmanlike manner  89-92 

   

No. 2  PV module model number, quantity and location  93-95 

   

No. 3  Array mounting and structural connections   96-99 

   

No. 4  Roof penetrations flashed/sealed  100-103 

   

No. 5  Array cables protected from physical damage  104-105 

   

No. 6  Conduit installed to CRC R331.3 and CEC 690.4(F)  106 
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No. 7  Firefighter access 165* 107-109 

   

No. 8  Required fire classification  110 

   

No. 9  Grounding/bonding of rack and modules  111-114 

   

No. 10 Equipment listing  115 

   

No. 11 Inverter listing marked “interactive”  116 

   

No. 12 Ungrounded inverter conductors – CEC 690.35  117-120 

   

No. 13 Conductors, cable and conduit types, sizes and markings  154* 121-122 

   

No. 14 Main breaker and overcurrent protection 154* 123-124 

   

No. 15 Disconnecting means 154* 125-127 

   

No. 16 Output circuit breaker opposite end of bus of utility supply  128 

   

No. 17 Labels and signs 155* 129-130 

   

No. 18 PV system connection to grounding electrode conductor  154* 131 

   

No. 19 Access and working space to PV equipment  132 

   

End part two of session  133 

   

Begin part three of session – SEAC Single Inspection Recommendations   

   

Who is SEAC and what is their objective – Issue Statement 1  134-141 

   

Issue Statement 1 - Recommendations 1-6:   

   

No. 1 Installer qualifications  142 

   

No. 2 Roof access and CAL/OSHA  143 

   

No. 3 Approved constructions plans available  144 

   

No. 4 Affidavits   145 

   

No. 5 On-going training for inspectors and contractors  146 

   

No. 6 AHJ and photographic assistance for inspections  147 
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Issue Statement 1 – Photographic documentation  148-149 

   

SEAC Photo guideline recommendations 1-9:   

   

No. 1 PV module label  150 

   

No. 2 Method of flashings and attachments  151 

   

No. 3 Grounding and bonding of modules and racking  152 

   

No. 4 Wire management under modules  153 

   

No. 5 Conduit penetrations of roof and inaccessible areas  154 

   

No. 6 Height of conduit above roof – de-rate calculations  155 

   

No. 7 Conduit in attic  156 

   

No. 8 Junction and combiner boxes  157 

   

No. 9 Labels not readily accessible  158 

   

Issue Statement 1 applicable to whom  159 

   

End of presentation  160 

   

End Notes* 89-165*  
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Power Point Endnotes 
 
(Slide 2) This presentation and the implementation of AB2188 in Ventura County and Los 
Angeles County would not be a success without the generous support of Don Hughes, Bill 
Brooks, Mustafa Kashe, John Wiles, Stuart Tom, Pete Jackson, Steven Jones, Pat Healy, Jason 
Reithoffer, Dan Chavin, and Steve Berry. 
 
(Slide 6)  ICC Ventura Region Chapter and ICC Los Angeles Basin Chapter  
    Joint Inspection Committee 
 Single Combination Inspection Process - “Small PV Bulletin Program.”  
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(Slide 13)  
“Westlaw Next”  California Code of Regulations: https://govt.westlaw.com/calregs 
 
“Find Cal Law”  California Law: http://leginfo.legislature.ca.gov 
 
(Slide 16) The County Building and Safety Division was originally established as a department 
in March 1933 by the Los Angeles County Board of Supervisors. This action was taken in the 
wake of the Long Beach earthquake, which brought to focus the importance of maintaining 
and enforcing effective building laws. 
 
(Slide 22) California Solar Permitting Guidebook  
As of January 21, 2016, the most recent version of the California Solar Permitting Guidebook  
can be found online at: 
 

https://www.opr.ca.gov/docs/California_Solar_Permitting_Guidebook_Spring_2015.pdf 
 

 
  

https://govt.westlaw.com/calregs
http://leginfo.legislature.ca.gov/
https://www.opr.ca.gov/docs/California_Solar_Permitting_Guidebook_Spring_2015.pdf
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(Slide 22)  
 
Critical Path or Critical Path Method (CPM)   
Term used in California Construction law that denotes milestone markers/scheduling of the 
construction process. CPM is not a “Bar Chart” or “Gant Chart.” CPM prevails in court. Just 
one of many recognized books on the subject has been produced by Kenneth C. Gibbs, Esq: 
 
 http://www.jamsadr.com/gibbs/ 
 
Mr. Gibbs body of work on the subject can be found online at: 
 

http://www.wklawbusiness.com/store/products/california-construction-law-
seventeenth-prod-0735592578/hardcover-item-1-0735592578 

 

 
  

http://www.jamsadr.com/gibbs/
http://www.wklawbusiness.com/store/products/california-construction-law-seventeenth-prod-0735592578/hardcover-item-1-0735592578
http://www.wklawbusiness.com/store/products/california-construction-law-seventeenth-prod-0735592578/hardcover-item-1-0735592578
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(Slide 29 and 30) Access to work – OSHA  

“When in doubt – stop – ask questions” 

CAL/OSHA – The most convenient and user friendly information regarding CAL/OSHA 
requirements as they pertain to the construction industry and ladder use may be found at the 
following web site: 

 
https://www.dir.ca.gov/dosh/etools/08-001/care.htm 

 

 

https://www.dir.ca.gov/dosh/etools/08-001/care.htm
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(Slide 29 and 30) Access to work – OSHA (continued) 
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(Slide 29 and 30) Access to work – OSHA (continued) 
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(Slide 29 and 30) Access to work – OSHA (continued) 
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(Slide 29 and 30) Access to work – OSHA (continued) 
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(Slide 29 and 30) Access to work – OSHA (continued) 
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(Slide 29 and 30) Access to work – OSHA (continued) 
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(Slide 29 and 30) Access to work – OSHA (continued) 
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(Slide 29 and 30) Access to work – OSHA (continued) 
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 (Slide 29 and 30) Access to work – OSHA (continued) 
 
 Fall Protection 
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(Slide 29 and 30) Access to work – OSHA (continued) 
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(Slide 29 and 30) Access to work – OSHA Continued 
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(Slide 29 and 30) Access to work – OSHA Continued 
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 (Slide 29 and 30) Access to work – OSHA Continued 
 
For a more detailed view of CAL/OSHA requirements as they pertain to the construction 
industry, visit the following part of the CAL/OSHA website and download the “CAL/OSHA 
Pocket Guide For The Construction Industry.” 

 
https://www.dir.ca.gov/dosh/PubOrder.asp 

 

 
 
 
  

https://www.dir.ca.gov/dosh/PubOrder.asp
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(Slide 29 and 30) Access to work – OSHA Continued 
 
For a comprehensive view of CAL/OSHA requirements as they pertain to the construction 
industry, see the California Code of Regulations Title 8 Division 1.  
 
https://govt.westlaw.com/calregs/Index?transitionType=Default&contextData=(sc.Default) 
 
Note – There are Construction Safety Orders (Subchapter 4) and General Industrial Safety 
Orders (Subchapter 7). The “outline” of the regulations are as follows: 
 
 California Code of Regulations - Title 8 Industrial Relations 
 

  Division 1. Department of Industrial Relations 
 

  Chapter 4. Department of Industrial Safety: 
 
   Subchapter 4. Construction Safety Orders 

 
    Subchapter 7. General Industry Safety Orders 
 

 
(Slide 47) a. Typical Contractors Quality Control Checklist: 

Curtesy SolarCity 
www.solarcity.com/SolarCity 

 
Rooftop to Inverter 

 Ensure all equipment matches approved plans ( modules, mounting hardware, J-

box/combiner box, etc. ) 

 Mounting hardware is not altering roof in a manner that will cause the elements to 

enter building ( Tiles are not lifted from tile hooks, Comp flashing installed properly 

under comp etc. ) 

 No loose connections with nuts, bolts, screws, clamps and interlocks at arrays 

 Interlocks are installed in all necessary locations within the array 

 Max spans between penetrations do not exceed approved plans 

 No low hanging wires under array with properly spaced wire clips 

 When ABS vents are re-routed under array, ensure the vent is always running up the 

roof, never horizontal or downhill. 

 Fire setbacks are within NFPA requirements and CA Fire Code (req 96) and as shown on 

approved plans  

 Array layout matches approved plans 

 Structure of attic matches approved plans and when applicable rafter upgrade 

matches plans 

 Conduit is installed per code ( elevated from roof surface with supports no more than 

10 feet apart, within 3 feet of all connections, fittings are rated for exterior use in a 

wet location, grounded and run in a good workmanship like manner, etc. ) 

 Conduit is run so that the opening is facing down the roof under array 

https://govt.westlaw.com/calregs/Index?transitionType=Default&contextData=(sc.Default)
file://///svr7/fdr/Users/COMMDEV/BUILDING%20SAFETY/SCOHEN/ICC%20-%20CALBO%20-%20SEAC/CALBO/Solar%202016/FINAL/www.solarcity.com/SolarCity
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 Wires in conduit do not exceed conduit fill for conduit 

 Bond bushings are in place at every conduit termination with set screws tightened 

 The conductors are sized according to the appropriate ampacity with correct Temp. 

derate and conduit fill calculations  

 Inverter matches approved plans 

 Inverter is installed with proper work clearance Per NEC 110.26 

 All labeling is per code on conduit and equipment 
 

Inverter to Utility 

 Wires in conduit match approved plans and are appropriate for AC side amperage 

 Conduit is installed per code (supports no more than 10 feet apart, within 3 feet of all 

connections, fittings are rated for exterior use in a wet location, grounded and run in 

a good workmanship like manner, etc. ) 

 Conduit is sized appropriately for number and size of wires in it 

 Irreversible crimp is placed on the GEC for the house/main panel or two ground rods 

are placed for system grounding. 

 Proper size and brand back feed breaker is installed 

 Back feed breaker is placed at opposite end of bussing from main breaker 

 Ensure the 120 percent rule is followed with End fed panels and 100 percent rule is 

followed with center fed panels 

 Make sure Main Panel GEC connection is accessible( ufer or ground rods ) 

 All system labeling is in place and per code 

 Site plan plaque is installed on main panel and accurately portrays equipment location 
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(Slide 47) a. Typical Contractor Quality Control/Commissioning Documentation 
Courtesy Verengo Solar 

http://www.verengosolar.com/ 
 

  
  

http://www.verengosolar.com/
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(Slide 47) a. Contractor Quality Control/Commissioning Documentation (continued) 
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(Slide 47) a. Contractor Quality Control/Commissioning Documentation (continued) 
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(Slide 47) a. Contractor Quality Control/Commissioning Documentation (continued) 
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(Slide 47) a. Contractor Quality Control/Commissioning Documentation (continued) 
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(Slide 47) a. Contractor Quality Control/Commissioning Documentation (continued) 
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(Slide 47) a. Contractor Quality Control/Commissioning Documentation (continued) 
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(Slide 47) a. Contractor Quality Control/Commissioning Documentation (continued) 
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(Slide 47) a. Contractor Quality Control/Commissioning Documentation (continued) 
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(Slide 47) a. Contractor Quality Control/Commissioning Documentation (continued) 
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(Slide 47) a. Contractor Quality Control/Commissioning Documentation (continued) 
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(Slide 47) a. Contractor Quality Control/Commissioning Documentation (continued) 
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(Slide 47) a. Contractor Quality Control/Commissioning Documentation (continued) 
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(Slide 47) a. Contractor Quality Control/Commissioning Documentation (continued) 
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(Slide 47) a. Contractor Quality Control/Commissioning Documentation (continued) 
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(Slide 47) a. Contractor Quality Control/Commissioning Documentation (continued) 
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(Slide 47) a. Contractor Quality Control/Commissioning Documentation (continued) 
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(Slide 47) a. Contractor Quality Control/Commissioning Documentation (continued) 
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(Slide 47) a. Contractor Quality Control/Commissioning Documentation (continued) 
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(Slide 47) a. Contractor Quality Control/Commissioning Documentation (continued) 
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(Slide 47) a. Contractor Quality Control/Commissioning Documentation (continued) 
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(Slide 47) a. Contractor Quality Control/Commissioning Documentation (continued) 
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(Slide 47) a. Contractor Quality Control/Commissioning Documentation (continued) 
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(Slide 47) a. Contractor Quality Control/Commissioning Documentation (continued) 
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(Slide 47) c. Single Line Diagram 
 
CEC 215.5 Diagram of Feeders. If required by the authority having jurisdiction, a diagram 
showing feeder details shall be provided prior to the installation of the feeders. Such a 
diagram shall show the area in square feet of the building or other structure supplied by the 
feeder, the total calculated load before applying the demand factors, the demand factors 
used, the calculated load after applying demand factors, and the size and the type of 
conductors to be used. 
 
Example - Single Line Diagram (From California Solar Permitting Guidebook) 
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(Slide 47) d. Labels or Marking (From California Solar Permitting Guidebook) 
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(Slide 48 - 52) Photos and information via: Fire Fighter Safety and Emergency Response for 
Solar Power Systems Final Report - A DHS/Assistance to Firefighter Grants (AFG) Funded Study 
Prepared by: Casey C. Grant, P.E. Fire Protection Research Foundation.  See: 
 
http://www.nfpa.org/research/fire-protection-research-foundation/projects-reports-and-
proceedings/for-emergency-responders/fireground-operations/fire-fighter-safety-and-
response-for-solar-power-systems 
 

 
 

 
(Slide 53) Photo: Gatis Sluka – Cartoon About Electricity Posted On-Line January 30, 2014 
 
(Slide 54-56) Photo credits and information courtesy Georgia Tech Research Institute via 
Grant SH-1942-09-06-f13 from OSHA, USDOL.  For a detailed PowerPoint, see: 
 
  http://www.oshainfo.gatech.edu/nfpa/NFPA70E-1.pdf 
 

 
 
  

http://www.nfpa.org/research/fire-protection-research-foundation/projects-reports-and-proceedings/for-emergency-responders/fireground-operations/fire-fighter-safety-and-response-for-solar-power-systems
http://www.nfpa.org/research/fire-protection-research-foundation/projects-reports-and-proceedings/for-emergency-responders/fireground-operations/fire-fighter-safety-and-response-for-solar-power-systems
http://www.nfpa.org/research/fire-protection-research-foundation/projects-reports-and-proceedings/for-emergency-responders/fireground-operations/fire-fighter-safety-and-response-for-solar-power-systems
http://www.oshainfo.gatech.edu/nfpa/NFPA70E-1.pdf
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(Slide 71) - https://energycenter.org/ 
 

 
 

  

https://energycenter.org/
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(Slide 87) California Solar Permitting Guidebook Tool Kit 7  
 

 



Page | 159  

 

(Slide 87) California Solar Permitting Guidebook Tool Kit 7  “19 Point Checklist” 
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(Slide 87) California Solar Permitting Guidebook Tool Kit 7 Section 2 
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(Slide 87) California Solar Permitting Guidebook Tool Kit 7 Section 2 (continued) 
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(Slide 87) California Solar Permitting Guidebook Tool Kit 7 Section 2 (continued) 
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(Slide 87) California Solar Permitting Guidebook Tool Kit 7 Section 2 (continued) 
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(Slide 87) California Solar Permitting Guidebook Tool Kit 7 Section 2 (continued) 
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(Slide 87) California Solar Permitting Guidebook Tool Kit 7 Section 2 (continued) and  
(Slide 107-109) 

 

 
 


