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requirements in this code, storm shelters shall be constructed
in accordance with 1CC 500.

R323.1.1 Sealed documentation. The construction docu-
ments for all structural components and impact protective
systems of the storm shelter shall be prepared and sealed
by a registered design professional indicating that the
design meets the criteria of ICC 500.

Exception: Storm shelters, structural components and
impact-protective systems that are listed and labeled to
indicate compliance with ICC 500.

SECTION R324
SOLAR ENERGY SYSTEMS

R324.1 General. Solar energy systems shall comply with the
provisions of this section.

R324.2 Solar thermal systems. Solar thermal systems shall
be designed and installed in accordance with the California
Plumbing Code and the California Fire Code.

R324.3 Photovoltaic systems. Photovoltaic (PV) systems
shall be designed and installed in accordance with Sections
R324.3.1 through R324.7.1 and the manufacturer’s installa-
tion instructions. The electrical portion of solar PV systems
shall be designed and installed in accordance with the Cali-
fornia Electrical Code.

R324.3.1 Equipment listings. Photovoltaic panels and
modules shall be listed and labeled in accordance with UL
1703 or with both UL 61730-1 and UL 61730-2. Inverters
shall be listed and labeled in accordance with UL 1741.
Systems connected to the utility grid shall use inverters
listed for utility interaction. Mounting systems listed and
labeled in accordance with UL 2703 shall be installed in
accordance with the manufacturer’s installation instruc-
tions and their listings.

R324.4 Rooftop-mounted photovoltaic systems. Rooftop-
mounted photovoltaic panel systems installed on or above the
roof covering shall be designed and installed in accordance
with this section.

R324.4.1 Structural requirements. Rooftop-mounted
photovoltaic panel systems shall be designed to structur-
ally support the system and withstand applicable gravity
loads in accordance with Chapter 3. The roof on which
these systems are installed shall be designed and
constructed to support the loads imposed by such systems
in accordance with Chapter 8.

R324.4.1.1 Roof load. Portions of roof structures not
covered with photovoltaic panel systems shall be
designed for dead loads and roof loads in accordance
with Sections R301.4 and R301.6. Portions of roof
structures covered with photovoltaic panel systems
shall be designed for the following load cases:

1. Dead load (including photovoltaic panel weight)
plus snow load in accordance with Table R301.2.

2. Dead load (excluding photovoltaic panel weight)
plus roof live load or snow load, whichever is
greater, in accordance with Section R301.6.
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R324.4.1.2 Wind load. Rooftop-mounted photo-
voltaic panel or module systems and their supports
shall be designed and installed to resist the component
and cladding loads specified in Table R301.2.1(1),
adjusted for height and exposure in accordance with
Table R301.2.1(2).

R324.4.2 Fire classification. Rooftop-mounted photovol-
taic panel systems shall have the same fire classification as
the roof assembly required in Section R902.

R324.4.3 Roof penetrations. Roof penetrations shall be
flashed and sealed in accordance with Chapter 9.

R324.5 Building-integrated photovoltaic systems. Build-
ing-integrated photovoltaic (BIPV) systems that serve as roof |
coverings shall be designed and installed in accordance with
Section R905.

R324.5.1 Photovoltaic shingles. Photovoltaic shingles
shall comply with Section R905.16.

R324.5.2 Fire classification. Building-integrated photo-
voltaic systems shall have a fire classification in
accordance with Section R902.3.

R324.5.3 BIPV roof panels. BIPV roof panels shall
comply with Section R905.17.

R324.6 Roof access and pathways. Roof access, pathways
and setback requirements shall be provided in accordance
with Sections R324.6.1 through R324.6.2.1. Access and
minimum spacing shall be required to provide emergency
access to the roof, to provide pathways to specific areas of the
roof, provide for smoke ventilation opportunity areas, and to
provide emergency egress from the roof.

Exceptions:

1. Detached, nonhabitable structures, including but not
limited to detached garages, parking shade struc-
tures, carports, solar trellises and similar structures,
shall not be required to provide roof access.

2. Roof access, pathways and setbacks need not be pro-
vided where the enforcing agency has determined
that rooftop operations will not be employed.

3. These requirements shall not apply to roofs with
slopes of 2 units vertical in 12 units horizontal (17-
percent slope) or less.

4. BIPV systems listed in accordance with Section
690.12(B)(2) of the California Electrical Code,
where the removal or cutting away of portions of the
BIPV system during fire-fighting operations has
been determined to not expose a fire fighter to elec-
trical shock hazards.

R324.6.1 Pathways. Not fewer than two pathways, on
separate roof planes from lowest roof edge to ridge and not
less than 36 inches (914 mm) wide, shall be provided on
all buildings. Not fewer than one pathway shall be
provided on the street or driveway side of the roof. For
each roof plane with a photovoltaic array, a pathway not
less than 36 inches wide (914 mm) shall be provided from
the lowest roof edge to ridge on the same roof plane as the
photovoltaic array, on an adjacent roof plane, or straddling
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2. To be self-supporting, structural slabs capable of
remaining intact and functional under base flood
conditions, including erosion and local scour, and
the main structure shall be capable of resisting any
added flood loads and effects of local scour caused
by the presence of the slabs,

R322.3.5 Walls below required elevation. Walls and
partitions are permitted below the elevation required in
Section R322.3.2, provided that such walls and partitions
are not part of the structural support of the building or
structure and:

1. Electrical, mechanical and plumbing system compo-
nents are not to be mounted on or penetrate through
walls that are designed to break away under flood
loads; and

2. Are constructed with insect screening or open lat-
tice; or

3. Are designed to break away or collapse without
causing collapse, displacement or other structural
damage to the elevated portion of the building or
supporting foundation system. Such walls, framing
and connections shall have a resistance of not less
than 10 (479 Pa) and not more than 20 pounds per
square foot (958 Pa) as determined using allowable
stress design; or

4, Where wind loading values of this code exceed 20
pounds per square foot (958 Pa), as determined
using allowable stress design, the construction docu-
ments shall include documentation prepared and
sealed by a registered design professional that:

4.1, The walls and partitions below the required
elevation have been designed to collapse
from a water load less than that which would
occur during the base flood.

4.2. The elevated portion of the building and sup-
porting foundation system have been
designed to withstand the effects of wind
and flood loads acting simultaneously on
structural and nonstructural building compo-
nents, Water-loading values used shall be
those associated with the design flood.
Wind-loading values shall be those required
by this code.

5. Walls intended to break away under flood loads as
specified in Item 3 or 4 have flood openings that
meet the criteria in Section R322.2.2, Item 2.

R322.3.6 Enclosed areas below required elevation.
Enclosed areas below the elevation required in Section
R322.3.2 shall be used solely for parking of vehicles,
building access or storage.

R322.3.6.1 Protection of building envelope. An exte-
rior door that meets the requirements of Section R609
shall be installed at the top of stairs that provide access
to the building and that are enclosed with walls
designed to break away in accordance with Section
R322.3.5.
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R322.3.7 Stairways and ramps. Stairways and ramps
that are located below the lowest floor elevations specified
in Section R322.3.2 shall comply with one or more of the
following:

1. Be designed and constructed with open or partially
open risers and guards.

2. Stairways and ramps not part of the required means
of egress shall be designed and constructed to break
away during design flood conditions without caus-
ing damage to the building or structure, including
foundation.

3. Be retractable, or able to be raised to or above the
lowest floor elevation, provided that the ability to be
retracted or raised prior to the onset of flooding is
not contrary to the means of egress requirements of
the code.

4, Be designed and constructed to resist flood loads
and minimize transfer of flood loads to the building
or structure, including foundation.

Areas below stairways and ramps shall not be enclosed
with walls below the elevation required in Section
R322.3.2 unless such walls are constructed in accordance
with Section R322.3.5.

R322.3.8 Decks and porches. Attached decks and porches
shall meet the elevation requirements of Section R322.3.2
and shall either meet the foundation requirements of this
section or shall be cantilevered from or knee braced to the
building or structure. Self-supporting decks and porches
that are below the elevation required in Section R322.3.2
shall not be enclosed by solid, rigid walls, including walls
designed to break away. Self-supporting decks and porches
shall be designed and constructed to remain in place during
base flood conditions or shall be frangible and break away
under base flood conditions.

R322.3.9 Construction documents. The construction
documents shall include documentation that is prepared
and sealed by a registered design professional that the
design and methods of construction to be used meet the
applicable criteria of this section.

R322.3.10 Tanks. Underground tanks shall be anchored
to prevent flotation, collapse and lateral movement under
conditions of the base flood. Above-ground tanks shall be
installed at or above the elevation required in Section
R322.3.2. Where elevated on platforms, the platforms
shall be cantilevered from or knee braced to the building
or shall be supported on foundations that conform to the
requirements of Section R322.3.

SECTION R323
STORM SHELTERS

R323.1 General. This section applies to storm shelters where
constructed as separate detached buildings or where
constructed as safe rooms within buildings for the purpose of
providing refuge from storms that produce high winds, such
as tornados and hurricanes. In addition to other applicable

3-85




the same and adjacent roof planes. Pathways shall be over
areas capable of supporting fire fighters accessing the
roof, Pathways shall be located in areas with minimal
obstructions such as vent pipes, conduit, or mechanical
equipment.

R324.6.2 Setback at ridge. For photovoltaic arrays occu-
pying not more than 33 percent of the plan view total roof

) h (457 mm) clear setback is
[ s . "a horizontal ridge. For photovol-
taic arrays occupymg more than 33 percent of the plan
view total roof area, not less than a 36-inch (914 mm)
clear setback is required on both sides of a horizontal
ridge.

R324.6.2.1 Alternative setback at ridge. Where an
automatic sprinkler system is installed within the
dwelling in accordance with NFPA 13D or Section
R313, setbacks at ridges shall comply with one of the
following:

1. For photovoltaic arrays occupying not more than
66 percent of the plan view total roof area, not
less than an 18-inch (457 mm) clear setback is
required on both sides of a horizontal ridge.

2. For photovoltaic arrays occupying more than 66
percent of the plan view total roof area, not less
than a 36-inch (914 mm) clear setback is required
on both sides of a horizontal ridge.

R324.6.3 Emergency escape and rescue openings.
Panels and modules installed on dwellings shall not be
placed on the portion of a roof that is below an emergency
escape and rescue opening. A pathway not less than 36
inches (914 mm) wide shall be provided to the emergency
escape and rescue opening.

Exception: BIPV systems listed in accordance with
Section 690.12(B)(2) of the California Electrical Code
where the removal or cutting away of portions of the
BIPV system during fire-fighting operations has been
determined to not expose a fire fighter to electrical
shock hazards.

R325 2 Mezzanmes.
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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 venti-
lation opportunities. Conduit runs between sub arrays
and to DC combiner boxes shall be installed in a manner
that minimizes the total amount of conduit on the roof by
taking the shortest path from the array to the DC com-
biner box. The DC combiner boxes shall be located such
that conduit runs are minimized in the pathways between
arrays. DC wiring shall be installed in metallic conduit
or raceways when located within enclosed spaces in a
building. Conduit shall run along the bottom of load
bearing members.

R324.8 Elevated photovoltaic (PV) support structures. Ele-
vated PV support structures shall comply with either Section
R324.8.1 or R324.8.2.

Exception: Elevated PV support structures that are
installed over agricultural use.

R324.8.1 PV panels installed over open grid framing or
noncombustible deck. Elevated PV support structures
with PV panels installed over open grid framing or over a
noncombustible deck shall have PV panels tested, listed
and labeled with a fire type rating in accordance with UL
1703 or with both UL 61730-1 and UL 61730-2. Photovol-
taic panels marked “not fire rated” shall not be installed
on elevated PV support structures.

R324.8.2 PV panels installed over a roof assembly.
Elevated PV support structures with a PV panel system
installed over a roof assembly shall have a fire classifica-
tion in accordance with Section R324.4.

SECTION R325
MEZZANINES

R325.1 General. Mezzanines shall comply with Sections
R325 through R325.5.

"(2134'mm)

R324.7 Ground-mounted photovoltaic systems. Ground-

mounted photovoltaic systems shall be designed and installed ~ R325.3 Area limitation. The aggregate area of a mezzanine
in accordance with Section R301. or mezzanines shall be not greater than one-third of the floor

R324.7.1 Fire separation distances. Ground-mounted
photovoltaic systems shall be subject to the fire separation
distance requirements determined by the enforcing
agency.

R324.7.2 Ground-mounted photovoltaic arrays. Ground
mounted photovoltaic arrays shall comply with this sec-
tion and the California Electrical Code. Setback require-
ments shall not apply to ground-mounted, free-standing
photovoltaic arrays. A clear, brush-free area of 10 feet
(3048 mm) shall be required for ground-mounted photo-
voltaic arrays.

R324.7.3 Locations of DC conductors. Conduit, wiring
systems and raceways for photovoltaic circuits shall be
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area of the room or space in which they are located. The
enclosed portion of a room shall not be included in a determi-
nation of the floor area of the room in which the mezzanine is
located.

Exception: The aggregate area of a mezzanine located
within a dwelling unit equipped with an automatic sprin-
kler system in accordance with Section R3/3 shall not be
greater than one-half of the floor area of the room,
provided that the mezzanine meets all of the following
requirements:

1. Except for enclosed closets and bathrooms, the mez-
zanine is open to the room in which such mezzanine
is located.
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