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Agenda

• Introduction

• Controlling Plug Loads in Commercial 
Buildings
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DOE’s Better Buildings Alliance

Members work with the U.S. Department 
of Energy’s (DOE’s) network of research 

and technical experts to develop and 
deploy innovative, cost-effective, energy 

savings solutions.
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BBA PPL Membership

https://www4.eere.energy.gov/alliance/activities/technology-
solutions-teams/plug-process-loads

https://www4.eere.energy.gov/alliance/activities/technology-solutions-teams/plug-process-loads
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Why Plug & Process Loads (PPLs)?

Renewable Energy Systems Integration Market Focus

PPLs account for an increasingly large 
percentage of a building’s energy use

Reduce PPL energy use by:

• Assessing PPL energy consumption

• Selecting appropriate control strategies

• Exploring efficient PPL design solutions

• Identifying utility incentives

• Institutionalizing policies and 
procedures for PPL energy reduction
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Available PPL Resources

• Fact Sheets
• Technical Reports
• Presentations
• Case Studies
• Technical Specifications
• How-To Graphics
• List of Utility Incentives

Featured Publications:
• Assessing and Reducing PPLs in Office and 

Retail Buildings

• Technical Specification for Advanced 
Power Strips

• How To Use Advanced Power Strips in an 
Office Setting

• Utility Incentives for Advanced Power 
Strips

• Decision Guides for PPL Controls

http://www.nrel.gov/docs/fy13osti/54175.pdf
http://www.nrel.gov/docs/fy13osti/54174.pdf
https://www4.eere.energy.gov/alliance/sites/default/files/uploaded-files/Advanced_Technical_Power_Strips_FINAL 040915_508.pdf
http://www.nrel.gov/docs/gen/fy15/63800.pdf
https://www4.eere.energy.gov/alliance/activities/technology-solutions-teams/plug-process-loads/utility-incentives
http://betterbuildingssolutioncenter.energy.gov/sites/default/files/attachments/Decision_Guides_for_PPL_Controls.pdf
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PPL Solutions

What can we do now?
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PPL Solutions – What can we do now?

• Messaging, or Turn it Off! Campaigns

• Use Built-In Low Power States for 
Equipment

• Advanced Power Strips

• Upgrade Equipment with Low-Energy or 
ENERGY STAR ®-Certified Equipment

• Design Strategies for Consolidating PPLs

• Integrated PPL Controls with Other 
Building Systems

• Submetering and Control Options

Illustration by Marjorie Schott, NREL
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Low Cost Solutions

• Messaging, or Turn it Off! Campaigns

• Use Built-In Low Power States for 
Equipment

• Advanced Power Strips

• Upgrade Equipment with Low-Energy or 
ENERGY STAR ®-Certified Equipment

• Design Strategies for Consolidating PPLs

• Integrated PPL Controls with Other 
Building Systems

• Submetering and Control Options
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Low Cost Solutions

• List of Utility Incentives for 
Advanced Power Strips

• Messaging, or Turn it Off! Campaigns

• Use Built-In Low Power States for 
Equipment

• Advanced Power Strips

• Upgrade Equipment with Low-Energy or 
ENERGY STAR ®-Certified Equipment

• Design Strategies for Consolidating PPLs

• Integrated PPL Controls with Other 
Building Systems

• Submetering and Control Options

https://www4.eere.energy.gov/alliance/activities/technology-solutions-teams/plug-process-loads/utility-incentives
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▪ Opportunity: 20-25% of building electricity consumption 

goes to plug loads.

▪ What Was Done: In 2012, NREL tested the effectiveness 

of three plug load reduction strategies in eight federal 

office buildings throughout GSA’s Mid-Atlantic Region.

▪ Technology:  Tested strategies included 1) schedule-

based control, 2) load-sensing, and 3) a combination of 

the two. Schedule-based control was found to be most 

effective.

▪ Energy Savings:  26% energy reduction at workstations 

with advanced computer management already in place, 

50% energy reduction in kitchens and printer rooms.

▪ Cost-Effectiveness:  2 year payback.

▪ Available Online: http://gsa.gov/portal/content/164611

GPG Plug Load Control Study



12

Mid-High Cost Solutions

• Messaging, or Turn it Off! Campaigns

• Use Built-In Low Power States for 
Equipment

• Advanced Power Strips

• Upgrade Equipment with Low-Energy or 
ENERGY STAR ®-Certified Equipment

• Design Strategies for Consolidating PPLs

• Integrated PPL Controls with Other 
Building Systems

• Submetering and Control Options



13

Mid-High Cost Solutions

• Messaging, or Turn it Off! 
Campaigns

• Use Built-In Low Power States 
for Equipment

• Advanced Power Strips

• Upgrade Equipment with Low-
Energy or ENERGY STAR ®-
Certified Equipment

• Design Strategies for 
Consolidating PPLs

• Integrated PPL Controls with 
Other Building Systems

• Submetering and Control 
Options
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Tenant Engagement

How to get tenant buy-in?
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Tenant Engagement

• Messaging, or Turn it Off! 
Campaigns

• Interactive dashboards

• Incentive programs

• Engagement activities
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Tenant Engagement

• Messaging, or Turn it Off! 
Campaigns

• Interactive dashboards

• Incentive programs

• Engagement activities
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Tenant Engagement

• Messaging, or Turn it Off! 
Campaigns

• Interactive dashboards
NREL PIX # 500006-C
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Tenant Engagement

• Messaging, or Turn it Off! 
Campaigns

• Interactive dashboards

• Incentive programs

• Engagement activities

Icon made by Freepik from www.flaticon.com
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Tenant Engagement

• Messaging, or Turn it Off! 
Campaigns

• Interactive dashboards

• Incentive programs

• Engagement activities

Penn State Studio Lab: 
Energy Behavior Change

http://studiolab.psu.edu/projects/energy-
behavior-change
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PPL Solutions

What’s next?
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PPL Solutions – What’s coming next?

• Designing for plug load efficiency

• Integrated plug load controls

• Office automation
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PPL Solutions – What’s coming next?

• Designing for plug load efficiency

• Integrated plug load controls

• Office automation

• Maximize use of common spaces
• Multifunction devices – 75% less printers

• Workstation
• ENERGYSTAR as a starting point

• Minimize individual stuff

• Advanced Power Strips

• Design to use stairs

• Minimize distribution transformers

• Exhaust transfer air for cooling of 
network/switch rooms

• Opportunities to turn off parasitic office 
equipment

• Occupancy sensors
• Power strips

• Integrate into light switch or CPU activity

• Efficiency datacenter operations

• Air side economizer

• Evaporative cooling

• Waste heat recovery
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PPL Solutions – What’s coming next?

• Designing for plug load efficiency

• Integrated plug load controls

• Office automation

• Space utilization

• Occupancy sensors

• Work station information

• Controls/communication protocols
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PPL Solutions – What’s coming next?

• Designing for plug load efficiency

• Integrated plug load controls

• Workstation automation

• Lights

• Plug loads

• Individual heating 
and cooling

• User feedback for 
BAS input

• Sensors for operable 
windows

• Controlled outlets

• Energy storage

NREL PIX # 17904
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Summary

In Summary:

• There’s a lot that you can do now

• Low-cost solutions exist

• There are many ways to engage with tenants to 
reduce plug load energy use

• There are many ways to design and operate a 
building to reduce plug load energy use

• New technologies are on the horizon



Thank you! 

Rois Langner

National Renewable Energy Laboratory

Rois.Langner@nrel.gov
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