
Fact Sheet Preview

A Rising Energy Category
Energy use from devices we plug in to electrical 
receptacles accounts for over 16% of commercial building 
electricity consumption. This electrical load category is 
expected to increase to 21% by 2050 (EIA 2022). Many 
strategies exist to save building energy use and reduce 
greenhouse gas emissions through a tighter insulating 
envelope, better performing HVAC (heating ventilating 
air conditioning), and more efficient lighting. Yet, how 
can commercial building designers and owners address 
efficiency when it comes to the increasing category of 
plug-in devices? 

Reducing Energy Use
A simple technology, ARCs are electrical controls which 
automatically turns off electrical power to designated 
receptacles, thereby turning off the plug-in devices. 
ARCs turn off receptacle power after occupants have 
left a room or area and where the plug-in devices are 
no longer needed. When people return to the rooms, 
ARCs restore power, thereby returning devices back to 
operate as they were before. Devices often left on when 
not needed, and where ARCs can help avoid energy 
waste include:

Recognizing some plug-in devices consume energy 
when not needed, automatically turning them off with 
Automatic Receptacle Controls (ARCs), is an 
energy efficiency strategy with proven benefits. Also 
known as plug load controls, recent building codes and 
standards now require ARCs to be installed in rooms 
and in locations where they can save the most energy. 
Building owners can capture lost energy savings by using 
ARCs in their buildings.

Where ARCs are deployed, the receptacles which 
automatically turn on/off to save energy are 
co-located with receptacles that do not turn off. These 
“uncontrolled receptacles” assure there is constant power 
for computers and other devices which shouldn’t be 
automatically turned off. ASHRAE 90.1, the International 
Energy Conservation Code (IECC) and California’s Title 24 
all require the use of ARCs in commercial buildings.

Commercial Buildings Electricity 
Consumption in the U.S. and Predicted 
Growth of Plug Load
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•	 Plug-in energy use is increasing
•	 Receptacle controls reduce plug-in energy use
•	 How receptacle controls work
•	 Energy benefits and savings
•	 Successful deployment strategies

•	 Displays/monitors
•	 Task/exam lights
•	 Space heaters
•	 Table fans
•	 Radios/speakers

•	 Printers
•	 Hot plates
•	 Coffee makers
•	 Televisions
•	 Exercise equipment
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How do ARCs Work?
ARCs provide automatic on/off control to 
receptacle power but may vary in how they 
work. ARCs are available in single or duplex 
(two) receptacle control configurations. 
Controllers such as plug load controllers, 
occupancy sensors, and room controllers, 
determine when to turn the controlled 
receptacles on and off based on either space 
occupancy, time schedule, or by some other 
building system signal related to people being 
in the space. ARC controllers are connected to 
the receptacles either through the electrical 
power wiring or through a wireless 
communication signal which commands the 
controlled receptacles on and off. 

ARCs save energy by automatic control 
with one of the three methods:
Occupancy-based:
This common ARC method turns receptacles on and off 
by detection of people occupying a space or area. Often 
the same occupancy sensors used to efficiently turn 
lighting off also controls the ARCs. Many lighting controls 
already have integrated ARC capability. Sharing the 
control with the lighting system usually delivers a more 
cost-effective installation. Occupancy-based ARCs should 
be used when loads can be turned off during building 
operating hours, when individual spaces become vacant. 
This approach is particularly effective in applications 
where space occupancy varies throughout the day 
such as private offices, workstations, breakrooms, and 
conference rooms.

Scheduled-based: 
Using a time-of-day method, ARCs turn on and off by 
a schedule set by a building operator. This is a good 
method for applications where occupancy of room or 
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the building is generally predictable. Time schedule-
based ARCs should allow users to override the shutoff, 
typically for up to two hours, using a manual switch on 
the wall or on the receptacle itself.

System-based:
ARCs may receive a signal from another building control 
system such as a security or building automation system. 
These signals turn receptacles off after determining 
that an area is unoccupied for a certain amount of time, 
which by energy code requirements is within 20 minutes.

In addition to these three control methods, some energy 
codes are introducing demand responsive control of 
ARCs to change a building’s electrical load profile during 
grid events.

Source: Original Illustration from NREL NREL/FS-5500-83452 (2022)



ARC Benefits and Savings
Turning off plug-in devices when they are not in use can 
often translate to whole-building energy savings of 6%-
10% (Langner and Christensen 2018). A study conducted 
by the U.S Department of Energy shows that performing a 
plug load inventory and implementing ARCs can reduce 
commercial building plug load energy use by 20%-
50%(2016). An office building study by the utility, San 
Diego Gas & Electric, documented 19.9% energy savings 
from baseline consumption(2016). Another study by the 
Minnesota Department of Commerce, demonstrated 
ARCs implemented at workstations using occupancy-
based control experienced a 21.7% energy savings (2016). 

ARCs can be particularly effective because they mitigate 
occupant patterns and interference. For instance, a 
building occupant who comes into the office during non-
business hours, the controlled receptacles will 
automatically turn on with an occupancy-based control. 
Or, in the case of a scheduled-based control, can simply 
override the controlled receptacles on for typically up to 
two hours before it returns to the scheduled control. 
Because of these benefits, ARC provisions have been in 
some commercial energy codes for over ten years. The 
electrical device market has responded with a variety of 
available products and options to implement ARCs today.
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Applying ARCs Successfully
Deploying ARCs is most easily done during building 
construction or renovation, when installation and 
electrical changes are already being made to the 
building infrastructure. ARCs are most effective and 
required by recent commercial building energy codes in 
the following room types or locations:

In these spaces, energy codes require at least 50% 
of the receptacles to be automatically controlled. 
Some codes require an ARC within 12 inches of an 
uncontrolled receptacle, so both are readily available 
for users. This is most easily done by installing either 
a split duplex receptacle with one controlled (ARC) and 
one uncontrolled receptacle, or duplex ARC receptacles 
next to duplex uncontrolled receptacles. 

Automatically controlled receptacles are required to be 
marked according to the National Electrical Code to be 
clear which receptacles are controlled and which remain 
uncontrolled. These distinct markings, along with clear 
and ongoing user education of ARCs, are important for 
achieving proper use and good energy efficiency results. 
Guidance for ARC design best practices and energy code 
compliance are available in the NEMA publication BI 
50002-2022 
“Automatic Receptacle Control to Meet Energy-Efficiency 
Requirements in Codes and Standards IECC, ASHRAE 90.1, and 
California Title 24”.

•	 Private offices
•	 Break rooms
•	 Classrooms

•	 Conference rooms
•	 Copy rooms
•	 Individual workstations

Duplex receptacles with splitwired ARC 
controlled receptacle on top (Note 
CONTROLLED and power symbol markings) 
Uncontrolled receptacle on the bottom.

Two duplex receptacles side by side. Left 
duplex ARC controlled (Note CONTROLLED 
and power symbol markings). Uncontrolled 
duplex receptacle on the right.

Receptacles are available in a range of amperages and 
configurations. Shown are 20 amp for illustration purposes



Summary
Automatic receptacle controls are an important 
commercial building strategy to reduce the growing 
energy load from plug-in devices. They operate 
automatically, without user intervention during 
building operating hours and have a studied energy 
savings around 20%. Many energy efficiency codes now 
require ARCs be installed in specific rooms and areas 
when buildings are constructed or renovated. 
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Building designers and owners can turn to 
automatic receptacle controls to increase 
building energy efficiency performance and to 
help meet objectives for reducing building’s 
operational carbon and greenhouse 
gas emissions.
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