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The Legal Barriers To Off-Grid Solar Photovoltaic Systems
Law360, New York (May 5, 2016, 1:17 PM ET) --

Technological feasibility and economic viability of solar plus battery off-grid
systems has been improving and those in the energy business are asking what the
future of the grid will look like if consumers are able to become wholly self-reliant.
If off-grid systems become less expensive than grid connection, will consumers
disconnect? Will remaining utility customers be able to afford the upkeep of a less-
utilized grid?[1]

Many consumers in Hawaii are already better off disconnecting and California
consumers may be at that point in the next few years.[2] Analysts and public
utilities commissions have struggled to predict whether a “utility death spiral” will Molly L. Zohn
occur due to these technological advances.[3] However, technological innovation is

only part of the equation. Another critical factor is whether solar plus battery off-grid systems are legal.
This analysis is critical because of the vast sums of money being spent in research and development in
this field. Since California is the state with the most solar photovoltaic (PV) systems, by far, this article
examines California law for single-family residences.[4]

Under current law, residential solar PV systems in California must meet: (1) the requirements of Title 24
of the California Code of Regulations including, but not limited to, the California Electrical Code; (2)
applicable health and safety standards and requirements of state and local permitting authorities; (3)
any applicable rules of the California Public Utilities Commission regarding safety and reliability; and (4)
the safety and performance standards of the Institute of Electrical and Electronics Engineers, and
accredited testing laboratories, such as Underwriters Laboratories.[5]

In an earlier article, this author found that most, but not all, barriers to solar plus battery off-grid
systems have been removed from the Title 24 regulations. However, Title 24’s Energy Code does not
allow such systems without back-up generation.[6] With only one remaining obstacle in Title 24, the
industry should consider whether there are barriers in the other prongs of the Government Code test
that need to be cleared away in order for off-grid systems to be legally viable on a larger scale.

Discussion
State and Local Permitting Authorities May Not Introduce Barriers To Installation of Solar PV Systems

Pursuant to California’s AB 2188, adopted on Sept. 21, 2014, the state government required local
governments to enact ordinances, by Sept. 30, 2015, regarding the installation of solar PV systems.[7]
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California law prohibits local agencies from adopting ordinances that create unreasonable barriers to
the installation of solar energy systems.[8] Instead, local regulations must be tailored to specific adverse
impacts on public health or safety and permitting authorities may only review permit applications to
determine whether they meet all health and safety requirements of local, state and federal law.[9]

Each local government is required to have a checklist of requirements for solar PV systems that would
substantially follow the checklists and standard plans in the California Solar Permitting Guidebook
adopted by the Governor’s Office of Planning and Research.[10] When a local government denies a solar
PV permit, it must make a written finding, based on substantial evidence, that the proposed installation
would have a “specific, adverse impact upon [] public health or safety, and there is no feasible method
to satisfactorily mitigate or avoid the specific adverse impact.”[11]

The California Solar Permitting Guidebook states that if the system is not utility interactive, it may go
through the standard process, not the expedited process.[12] Thus, the Guidebook contemplates that
off-grid solar PV systems should, in general, be eligible for permits.

Regulations Regarding Safety and Reliability Could Impact Off-Grid Systems

As stated, solar PV systems must meet applicable rules of the CPUC regarding safety and reliability.
However, there are no CPUC regulations that specifically pertain to the safety or reliability of off-grid
residential solar PV systems because such systems are likely outside the jurisdiction of the CPUC.[13]
While this indicates an update to the California Government Code is necessary, any update would likely
include a reliability requirement similar to that required of utilities. Utility reliability consists of three
parts: (1) electrical generation, (2) long-distance transmission, and (3) local distribution.[14]

With respect to electrical generation, CPUC regulations require load serving entities to maintain
adequate resources to meet demand.[15] However, customer generation located on a customer’s site
does not render the customer a load serving entity if the customer is not physically interconnected to
the electrical transmission or distribution grid.[16] Ultimately, this author believes it is likely that
California state law will adopt the standards for reliability of the North American Electric Reliability
Corporation (NERC), in particular, the one day in 10-year loss of load expectation in the development of
resource adequacy for off-grid systems.[17] The one day in 10-year rule is also regarded as the industry
standard.[18]

Although the technology for battery storage is improving, it is unclear if such systems can, economically,
meet this standard for very many customers at this time, or even in the next several years. That said, the
state may be able to adopt a less stringent standard while still achieving comparable reliability to utility-
based services. This is because the utilities face distribution and transmission challenges that an off-grid

system would not. While off-grid systems face other challenges, these may affect reliability less than the
distribution and transmission issues faced by utilities.

If one were to balance the three components of reliability, off-grid systems may be just as reliable as
utility-dependent systems with generation requirements that are less stringent than the NERC standard.
From a legal standpoint, since the reliability standard has not yet been set, it could be a barrier to a pure
solar plus battery system. Until there is a clear standard, off-grid systems should be designed to either
include, or be capable of easily including, a generator.



Safety and Performance Standards are Not a Barrier

The Institute of Electrical and Electronics Engineers has standards for photovoltaic systems, including
stand-alone systems which include, but are not limited to, the following:

e |EEE 937: IEEE recommended practice for installation and maintenance of lead-
acid batteries for photovoltaic systems;

e |EEE 1013: IEEE recommended practice for sizing lead-acid batteries for stand-
alone photovoltaic systems;

e |EEE 1361: IEEE guide for selection, charging, test and evaluation of lead-acid
batteries used in stand-alone photovoltaic systems; and

e |EEE 1526: recommended practice for testing the performance of stand-alone
photovoltaic systems.[19]

Likewise, Underwriters Laboratories has developed standards for grid-connected and stand-alone
systems such as, but not limited to:

e UL 1741: standard for inverters, converters, controllers and interconnection
system equipment for use With distributed energy resources;[20] and

e UL 9540: outline of investigation for energy storage systems and equipment.[21]

Since the Institute of Electrical and Electronics Engineers and Underwriters Laboratories have developed
standards, there is no legal barrier posed by the lack of a standard. Off-grid inverters and other
equipment are available commercially.

Conclusion

Neither local permitting requirements nor standards certification requirements pose significant legal
barriers when it comes to solar plus battery off-grid systems. However, the requirements for reliability
have not yet been developed and the Government Code needs to be updated to provide a standard.
Because of the unpredictability of the weather and other factors, it seems unlikely that solar plus
battery systems, without grid connection or back-up generators, would meet a reliability standard
comparable to that imposed on utilities. As such, systems should be deployed that are either grid-
connected or use a back-up generator. Notably, this is the same result that Title 24’s Energy Code
requires.
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