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IECC added requirement in 2021
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Energy codes across the country require some 
form of automatic receptacle control
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California Title 24

2013 – 2019 (current) versions

ANSI/ASHRAE/IES Standard 90.1

2010 – 2019 (current) versions



Despite energy code requirements -

Low penetration of plug-load controls (CBECS 2018)
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Lighting occupancy sensors and 

scheduling are similar to plug-load 

control, but why the vastly different 

level of penetration?



Conclusion

Despite code requirements, implementation across 

the country is mixed results

Source: US DOE Better Buildings Alliance Plug and Process Loads Team Webinar, Harold Jepsen – April 30, 2020 



Conclusion

Users and space occupants pushback against code 

requirements for automatic receptacle controls

Oregon’s energy code allows projects that are more 

efficient in performance, envelope, or lighting by certain 

values to not have meet the automatic control 

requirements

Other codes have entertained similar proposals

Example:

20,000 square foot office

LPD: 0.64 W/ft2 → 12,800 W (lighting power allowance)

To not use controlled receptacles, site only installs:

12,160 W of lighting

Is that a sufficient trade off compared to using controls?



Conclusion

Plug loads need to be managed

Plug loads may account up to 25% of total 

energy in a minimally code-compliant 

building.

Plug loads may account for more than 50% of 

total energy consumption in a high-efficiency 

building. 

Improved plug load management could result 

in sizeable building-level energy savings



Conclusion

Automatic Plug Load Controllers turn off 

loads when space is unoccupied

Percentage of controlled plugs daily energy usage 

OUTSIDE normal operation hours (5:00 pm – 6:00 am)

Percentage of uncontrolled plugs daily energy usage 

OUTSIDE normal operation hours (5:00 pm – 6:00 am)

Substantial energy use of plug loads when the building was closed – need to get cost effective controls



Conclusion

Challenge with plug load controllers – occupants 

can thwart the devices

Controlled plugs mainly operated low power devices Uncontrolled plugs operated higher power devices, during 

analysis, load increased as well



Conclusion

Wireless automatic receptacle controls can 

introduce issues or additional costs – 3 months 

lost while reconciling firmware issue

• 5,000 ft2 portion of office space

• 15 receptacles

• ≈ $160 material per receptacle

• Firmware updates were required – 2 hours per receptacle

• $550 for labor

• Rewiring of receptacle

• Mounting controller in box

• Firmware update
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Automatic Receptacle Controls Energy Savings 
from operational changes
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Subjective scale of savings – simply turning off

Red horizontal line indicates targeted savings, black bar indicates achieved savings

* Post data gathering period occurred during COVID pandemic
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6 projects completed in same time period
5 of 6 projects in same metropolis
Why do material costs vary so much?
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Same vendor

Part of same overall project

Firmware issue 

affected labor



Guidance provided Close-up of receptacle from guidance
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User Confusion | Guidance showed controlled 
outlet in bottom, installed 180° opposite to flyer
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As installed (constant power selected)



Switched receptacle at outpatient site
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User Confusion | How much Information to 
provide?
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Tinker AFB as marked by project
Minnesota site guidance provided to 
office staff as a flyer



Switched Receptacle at Outpatient Site GFCI Receptacle at Outpatient Site
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User Confusion | What about other similar 
looking, but non-controlled receptacles?
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Minnesota Site guidance provided

Both have reset 

switches

Both have green 

LED indicators



Options

Always-on portion of switched receptacle

Controlled load

Not using switched receptacle

Both controlled and always-on used

Not using switched receptacle
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User Confusion | Which receptacle to use? No 
contrasting colors indicating controlled receptacle. 
Different ethernet ports marked in colors.

Ethernet ports are differentiated by color
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Little consistent markings among manufacturers
Many manufacturers not using contrasting markings
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Summary

• Code adoption of controlled receptacles – limited success

• Alternate options for controlled receptacles need to be harder requirement

• Plug loads dwarfing lighting energy use

• Controlled receptacles can be thwarted by occupants

• Savings are mixed (okay %, but low kWh)

• Costs widely mixed for materials & very hard to recover

• Installation errors and confusion occur

• Need better methods for communicating to occupants

• Need better (e.g., contrast) and standardized markings for receptacles
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