
 
 

 
  

 
 

 
 
 

 
 

 
 

 
 

 
 

 

 
 

  
 

  
 

 
  

 

 

 

 

  

 

 

CALIFORNIA ENERGY COMMISSION 

Solar Photovoltaic Systems 

When do the Standards Apply? 

The 2019 Building Energy Effciency Standards 
(Energy Code) has solar photovoltaic (PV) system 
requirements for all newly constructed low-rise 
residential buildings. These requirements do 
not apply to additions or alterations to existing 
buildings. For example, an existing unconditioned 
building (like a garage) that is converted to an 
accessory dwelling unit (ADU) is considered 
an addition and not subject to the PV system 
requirements. Unconditioned buildings are also not 
subject to the PV system requirements. 

The 2019 Energy Code defnes a low-rise 
residential building as: 

“A building, other than a hotel/motel, that is 
occupancy group: R-2, multifamily, with three 
habitable stories or less; or R-3, single family; or 
U-building, located on a residential site.” 

How Much PV System Generation 
is Required? 

Generally, the installed PV system must be big 
enough to offset the electricity use of the proposed 
building as if it was a mixed-fuel building. A 
mixed-fuel building assumes a natural gas furnace, 
water heater, stove, and clothes dryer. This means 
electric heat pump space heating and water 
heating loads, and electric appliances will not 
affect the minimum PV system size requirement. 

The climate zone of a building will affect the cooling 
demand of the building and, as a result, the PV 
system size. The conditioned foor area of a building 
will also affect the cooling demand, as well as 
possible plug loads. For multifamily buildings, the 
number of dwelling units will affect the expected 
number of occupants and energy demand. 

Prescriptive Compliance 

Section 150.1(c)14 of the 2019 Energy Code has a 
calculation that determines the minimum PV system 
size based on three key factors: 

1. The climate zone of the building 

2. The conditioned foor area of the dwelling(s) 
being served by the PV system 

3. The number of dwelling units of the building 

Performance Compliance 

The minimum PV system size requirement will 
be based largely on the factors described above. 
Adding a battery can reduce the required PV system 
size, for instance. For more on the 2019 Energy 
Code compliance credit for batteries and related 
requirements, see Reference Joint Appendix JA12 of 
the 2019 Reference Appendices. 

Additionally, increasing the energy effciency of a 
building (e.g. effcient space cooling and increased 
insulation) will decrease the electricity consumption 

https://ww2.energy.ca.gov/2018publications/CEC-400-2018-020/CEC-400-2018-020-CMF.pdf#page=299
https://ww2.energy.ca.gov/2018publications/CEC-400-2018-021/CEC-400-2018-021-CMF.pdf#page=209
https://ww2.energy.ca.gov/2018publications/CEC-400-2018-021/CEC-400-2018-021-CMF.pdf#page=209


 

 

 

 

 
 

 
 

 
 

 
 

 
 
 

 
 

 
 

 
 

 
 
 

                  

 
 
 

 
 

 

 
  

 
 

 
 

 

  

of that building and, as a result, decrease the 
required PV system size. The inverse is not true, 
however. Increasing PV system size cannot be traded 
for decreased building energy effciency. 

Why is the Minimum PV System Size 
Based on a Mixed-Fuel Building? 

The primary reason the minimum PV system size is 
based on mixed-fuel building is to not discourage 
all-electric buildings. There were concerns about 
increasing the required PV system size for all-
electric buildings during the rulemaking of the 2019 
Energy Code and the negative impacts this size 
increase could have on the construction of all-
electric buildings. 

Are There Exceptions? 

Yes. Two exceptions exist to exempt buildings com-
pletely from the PV system requirements.  

The frst is for scenarios where the effective annual 
solar access of the roof of a building is restricted 
to less than 80 contiguous square feet because 
of shading by objects outside the dwelling. These 
objects could include existing trees, hills, or 
adjacent structures. For a list of programs that 
can help with determining the solar access of a 
building, visit the California Energy Commission’s 
solar assessment tools page. 

The second exception is for buildings that were 
destroyed as a result of a disaster in an area in which 
a state of emergency was proclaimed by the Governor 
of California. This exception applies only to areas in 
which a state of emergency was proclaimed by the 
Governor before January 1, 2020. 

To read the bill in its entirety, see Assembly Bill 178 
(AB178, Dahle, Chapter 259, Statutes of 2019). 

There are other exceptions that allow the required 
PV system size to be reduced based on the 
number of stories, location, and other factors of a 
building. For more on the PV system size reduction 
allowances, see Section 7.2.2 of Chapter 7 of the 
2019 Residential Compliance Manual. 

Does the PV System Have 
to be Installed on the Roof                      
of the Building? 

No. The PV system requirements and exceptions are 
based on the system being installed on the roof of 
the building. However, the system can be ground-
mounted or installed on other structures on the lot. 

How do the Solar-Ready 
Requirements Apply? 

The solar-ready requirements of the 2019 Energy 
Code do not apply to buildings that have PV systems 
installed. If a newly constructed low-rise residential 
building is exempt from the PV system require-
ments and does not install a PV system, then the 
solar-ready requirements may apply. See Section 
110.10 of the 2019 Energy Code for more detail. 

More PV System Questions? 

If you have more questions about the 2019 Energy 
Code’s PV system requirements for low-rise 
residential buildings, see the Energy Commission’s 
frequently asked questions on this topic here. 
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