
ENERGY STORAGE SYSTEMS (IRC 2021)                    TIP 26 

 

R328.1 General. 

Energy storage systems (ESS) shall comply with the provisions of this sec�on. 

Excep�ons: 

1. ESS listed and labeled in accordance with UL 9540 and marked “For use in residen�al 
dwelling units” where installed in accordance with the manufacturer's instruc�ons and 
NFPA 70. 

2. ESS less than 1 kWh (3.6 megajoules). 

❖ Sec�on R328 provisions for energy storage systems (ESS) were added to the 2018 code but 
have been expanded further to more comprehensively manage the hazards of such installa�ons. 
An increased number of energy storage systems (ESS) u�lizing sta�onary storage bateries are 
appearing on the market to help meet the growing energy demands of society. Several factors 
have contributed to this trend, but a move to NetZero and energy independence are likely the 
biggest. This sec�on does not mandate that ESS be provided, but instead provides safety 
requirements that need to be applied if such systems are to be installed. It should be noted that 
Sec�on R328 is also very similar to IBC Sec�on 1207.11 for Group R-3 and R-4 occupancies. 

The defini�on of “Energy storage system” in Chapter 2 provides the code user with informa�on 
on batery storage systems. This defini�on is found in both the IFC and IBC. 

There are two excep�ons to the applica�on of Sec�on 328. The first exempts UL 9540 listed ESS 
that will not go into thermal runaway or produce flammable gas when subject to the UL 9540A 
Cell Level test 

A second excep�on exempts batery systems under 1 KWh, which is slightly greater than two 
12V, 40 A-H bateries. This exempts common household standby power systems for tools, alarm 
systems, and other appliances from having to comply with this sec�on. 

R328.2 Equipment lis�ngs. 

Energy storage systems (ESS) shall be listed and labeled in accordance with UL 9540. 

Excep�on: Where approved, repurposed unlisted batery systems from electric vehicles are 
allowed to be installed outdoors or in detached sheds located not less than 5 feet (1524 mm) 
from exterior walls, property lines and public ways. 
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❖ This sec�on provides for the basic lis�ng requirements of UL 9540, Standard for Energy 
Storage Systems and Equipment. This standard provides construc�on and performance 
requirements for inves�ga�ng and lis�ng sta�onary storage batery systems. This standard 
evaluates the ability of such systems to operate under both normal opera�ng condi�ons and 
certain fault condi�ons. 

Since ESS is a new, evolving technology, the excep�on is provided to allow for installa�ons of 
repurposed, nonlisted ESS from electric vehicles. A 5-foot separa�on distance from exterior 
walls, the property line and public ways is required to mi�gate the performance of the 
equipment under fault condi�ons, which was not determined as part of a lis�ng inves�ga�on. 
Installa�ons u�lizing ESS that are integral to electric vehicles are also allowed, provided that 
they comply with NFPA 70 requirements that specifically cover such installa�ons. See the 
commentary to Sec�on R328.10. 

R328.3 Installa�on. 

ESS shall be installed in accordance with the manufacturer's instruc�ons and their lis�ng. 

❖ To be effec�ve, it is important to follow specific instruc�ons provided by the manufacturer 
for correct installa�on of the system. 

R328.3.1 Spacing. 

Individual units shall be separated from each other by not less than 3 feet (914 mm) except 
where smaller separa�on distances are documented to be adequate based on large-scale fire 
tes�ng complying with Sec�on 1207.1.5 of the Interna�onal Fire Code. 

❖ Regardless of whether the ESS complies with the lis�ng and manufacturer's instruc�ons, this 
sec�on addi�onally requires minimal separa�on of units to reduce the risk of a larger failure if 
one should occur. This separa�on distance is consistent with that required in the IFC for such 
installa�ons. There is an allowance provided to reduce separa�ons where large-scale tes�ng 
demonstrates that the fire will not propagate between units. 

R328.4 Loca�ons. 

ESS shall be installed only in the following loca�ons: 

1. Detached garages and detached accessory structures. 

2. Atached garages separated from the dwelling unit living space in accordance with 
Sec�on R302.6. 

3. Outdoors or on the exterior side of exterior walls located not less than 3 feet (914 mm) 
from doors and windows directly entering the dwelling unit. 
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4. Enclosed u�lity closets, basements, storage or u�lity spaces within dwelling units with 
finished or noncombus�ble walls and ceilings. Walls and ceilings of unfinished wood-
framed construc�on shall be provided with not less than 5/8-inch (15.9 mm) Type X 
gypsum wallboard. 

ESS shall not be installed in sleeping rooms, or closets or spaces opening directly into sleeping 
rooms. 

❖ This sec�on sets out specific allowable loca�ons for ESS installa�ons, which are intended to 
reduce the risk to dwelling unit occupants in the event of a system failure. Very specifically, the 
loca�ons are prohibited from sleeping rooms and spaces that are directly associated with such 
rooms. People are most at risk where they sleep. These loca�ons are consistent with IFC Sec�on 
1207.11 and NFPA 855. 

R328.5 Energy ra�ngs. 

Individual ESS units shall have a maximum ra�ng of 20 kWh. The aggregate ra�ng of the ESS 
shall not exceed: 

1. 40 kWh within u�lity closets, basements and storage or u�lity spaces. 

2. 80 kWh in atached or detached garages and detached accessory structures. 

3. 80 kWh on exterior walls. 

4. 80 kWh outdoors on the ground. 

ESS installa�ons exceeding the permited individual or aggregate ra�ngs shall be installed in 
accordance with Sec�on 1207 of the Interna�onal Fire Code. 

❖ This sec�on sets limita�ons on the maximum energy ra�ng of individual units as well as an 
aggregate energy ra�ng for specific installa�on loca�ons. The size of an event is directly 
correlated to the amount of energy stored. Where more energy ra�ng is desired, the installa�on 
shall be in accordance with the IFC. 

R328.6 Electrical installa�on. 

ESS shall be installed in accordance with NFPA 70. Inverters shall be listed and labeled in 
accordance with UL 1741 or provided as part of the UL 9540 lis�ng. Systems connected to the 
u�lity grid shall use inverters listed for u�lity interac�on. 

❖ Compliance with NFPA 70 is cri�cal. This sec�on requires either lis�ng with UL 1741 or UL 
9540 where the inverters are part of the lis�ng. In some cases, systems feed back to the grid; 
therefore, the inverters need to be listed for that applica�on as well. 
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R328.7 Fire detec�on. 

Rooms and areas within dwelling units, basements and atached garages in which ESS are 
installed shall be protected by smoke alarms in accordance with Sec�on R314. A heat detector, 
listed and interconnected to the smoke alarms, shall be installed in loca�ons within dwelling 
units and atached garages where smoke alarms cannot be installed based on their lis�ng. 

❖ This sec�on requires that an interconnected smoke alarm be installed in the room or space 
where the ESS is located for early warning of an event. If the space is not conducive to the 
installa�on of a smoke alarm, a listed heat alarm can be installed and interconnected to the 
smoke alarm system so that the occupants will be alerted to ac�va�on. Smoke alarms or heat 
alarms, where applicable, are generally going to be required in most loca�ons listed in this 
sec�on as required in Sec�on R314; however, addi�onal detectors may be required based on 
the specific loca�on of the ESS installa�on. 

R328.8 Protec�on from impact. 

ESS installed in a loca�on subject to vehicle damage shall be protected by approved barriers. 

❖ To reduce the risk of a failure of an ESS unit due to impact, protec�on is required. Impact 
could create a situa�on where thermal runaway could occur. This sec�on is based on Sec�on 
M1307.3.1 for impact protec�on of mechanical appliances. 

R328.9 Ven�la�on. 

Indoor installa�ons of ESS that produce hydrogen or other flammable gases during charging 
shall be provided with mechanical ven�la�on in accordance with Sec�on M1307.4. 

❖ This sec�on requires ven�la�on be provided for indoor installa�ons of ESS technologies, such 
as those including lead-acid bateries that are capable of producing hydrogen gas during 
charging. 

R328.10 Electric vehicle use. 

The temporary use of an owner or occupant's electric-powered vehicle to power a dwelling unit 
while parked in an atached or detached garage or outdoors shall comply with the vehicle 
manufacturer's instruc�ons and NFPA 70. 

❖ This sec�on provides for the temporary use of an electric vehicle as an ESS to power the 
dwelling, provided that it is done in compliance with NFPA 70 and the manufacturer's 
instruc�ons. The requirement for the manufacturer's instruc�on compliance ensures that only 
electric vehicles designed and manufactured for use as an ESS are u�lized as opposed to 
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someone adding nonapproved electrical connec�ons to an exis�ng electric vehicle not designed 
for this purpose. 

R328.11 Documenta�on and labeling. 

The following informa�on shall be provided: 

1. A copy of the manufacturer's installa�on, opera�on, maintenance and decommissioning 
instruc�ons shall be provided to the owner or placed in a conspicuous loca�on near the 
ESS equipment. 

2. A label on the installed system containing the contact informa�on for the qualified 
maintenance and service providers. 

❖ Usually, these systems are added to an exis�ng dwelling by the current owner. In the rare 
case a system is installed as part of construc�on of a custom home, this sec�on provides for the 
handoff of the commissioning paperwork to the new owner a�er closing. This is consistent with 
what is done for the manufacturer's paperwork for other appliances and for fire alarm systems. 

 

 

 

 

 


