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Plug and Process Loads (PPL) Project Team Teleconference

March 6, 2018

Technical Lead: Rois Langner, NREL

Building Technologies Office
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Plug & Process Load Team

Plug Loads Are… 
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Plug Load Energy 
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Plug Load Energy Savings

Up to 
30%!

Translates to 
approximately 10%
of whole building 

energy 
consumption 
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Agenda

Market Update on Plug & Process Loads
• Introduction
• Better Buildings Alliance Plug & Process Load Team 

Updates:
– Rois Langner, National Renewable Energy Laboratory

• Technical Presentations: What’s Happening at CalPlug?
– Michael Klopfer, CalPlug Technical Director

– Joy Pixley, CalPlug Social Sciences Project Manager

• Open Discussion and Q&A
• Additional Partner Updates
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BBA PPL Team Updates

Introducing Dr. Kim Trenbath

Commercial Buildings Research Group
National Renewable Energy Laboratory
Kim.Trenbath@nrel.gov
(303) 275-3710

mailto:Kim.Trenbath@nrel.gov


DRAFT – Do Not Cite

BBA PPL Team Support

Technical Team Support:

Marta Schantz
Waypoint Energy

martaschantz@waypoint-energy.com
Phone (office): (415) 757-6261

Sormeh Konjkav
Waypoint Energy

sormehkonjkav@waypoint-energy.com
Phone (office): (415) 757-6254 

mailto:martaschantz@waypoint-energy.com
mailto:sormehkonjkav@waypoint-energy.com
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BBA PPL Team Updates

Webinars and Conferences:

• Feb 8, 2018: GSA Proving Ground Webinar on APSs for 
Plug Load Controls
– GPG Outbrief Webinar – link to recording and slides:

• https://www.gsa.gov/governmentwide-initiatives/sustainability/gpg-
program/outbrief-webinars

https://www.gsa.gov/governmentwide-initiatives/sustainability/gpg-program/outbrief-webinars
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BBA PPL Team Updates

Webinars and Conferences:

– https://betterbuildingsinitiative.energy.gov/summit

https://betterbuildingsinitiative.energy.gov/summit
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BBA PPL Team Updates

Webinars and Conferences:

• ACEEE Summer Study
– August 12-17, 2018
– Asilomar Conference Grounds, Pacific Grove, CA

• 2 Plug Load Abstracts Accepted:
– Navigating Communication Protocols and Cyber 

Security Implications of Wireless Meter and Control 
Technologies for Plug Loads

• Panel 12: Smart Buildings, Smart Grid, and IoT

– Using Metered Plug Load Data to Sense Occupancy 
and Implement Controls

• Panel 14: Poster Display Presentations
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BBA PPL Team Updates

Better Integrating PPL Controls into BAS and EMIS 
Platforms (FY18):

• Literature review focused on:
– Wireless meter & controls
– Data flows
– Communication protocols
– Interoperability
– Cyber security
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Technical Presentations

• Michael Klopfer, 
CalPlug Technical Director 

• Joy Pixley, 
CalPlug Social Sciences 
Project Manager



California Plug Load Research Center

Michael J. Klopfer, Ph.D. and Joy Pixley, Ph.D. 
California Plug Load Research Center (CalPlug)

California Institute for Telecommunications and Information Technology (Calit2)
University of California, Irvine

March 6, 2018 

www.calplug.org



Center Interactions with Key Stakeholders

Consumers 

Utilities Manufacturers

Government 
Agencies

CalPlug Retailers
Service 
Providers 

Educational 
Institutions

Advocacy groups

Neutral playing ground for diverse groups with various challenges and 
approaches to explore common objectives and goals with the ultimate goal of 
energy efficiency. 



CalPlug: Structure

 Multidisciplinary focused (technology -- behavior)

 University based, nonprofit

 Corporate memberships

 Core faculty

 40+ staff and student researchers

 Grant support, project support, university support

 8000 sq. ft. facility

 Government/industry advisory board
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Residential and Commercial Plug Loads

Appliances

Personal 
Devices

Internet of 
Things

Medical + 
Healthcare

Robotics

1970 1980 1990 2000 2010 2020



Focus Points: Current Research and Projects

 Integrated, adaptive controls

 Improved user interfaces

 Population/demographic shifts  medical devices

 Decarbonization/electrification

 Transportation



Desktop Computers and Sleep

 Problem: Existing low-power modes on desktops are not being efficiently 
employed by users.

13%

80%

9% 78%

20%

0% 20% 40% 60% 80% 100%

Reported

Observed

Disabled
Don't know
Enabled

Are Computer Sleep Settings Enabled?

 Proposal: Design and test new user interface software to facilitate and 
encourage engagement of power management options.

 Funding: California Energy Commission, GFO-15-310, Plug Load 
Technologies and Approaches for Buildings, through the EPIC program

67%



Power Management User Interface (PMUI)
 Stage I: Design interface

 Featuresbasedon researchandtheoryonhuman-computer interaction, 
behavioralchange,and past intervention studies showing effects of 
feedback on energy savings behavior

 Simple: manages only computer sleepanddisplaysleep

 Designedto be easier toaccess, easier to use,and motivating

 Provides users with actionable information

 Focus is on proof of concept: How well does this kind of feedback 
work?

 Built using only free/open software, to facilitate further development 
and wide distribution

 Designed as stand-alone – limits comparisons, but eases distribution



Power Management User Interface



Power Management User Interface



Power Management User Interface



Power Management User Interface



Power Management User Interface



Data Collection
 Stage II: Field test

 DesktopsonUCIcampus
 Collectdataon energy use, sleep settings,computerstates,self-reports



Hypotheses

Visit 
1

exposure to stimulus

Visit 
3

 More subjects change sleep settings after RV2 than before.

 More Experimental than Control subjects enable sleep (if disabled).

 More Experimental than Control subjects improve sleep settings (if 
already enabled).

 But, Experimental no more likely than Control subjects to disable 
sleep or to make existing sleep settings worse.

Visit 
2

baseline



Data Collection: Current Status

 419 Subjects started (Research visit 1)

 415 Subjects completed baseline period (Research visit 2)

 292 Subjects finished (Research visit 3)

 Preliminary full results available: 

Sleep settings from software data: N = 288

RV2 questionnaire: N = 287 valid

RV3 questionnaire: N <= 273 valid



Is Sleep Enabled?

Self-reported at RV2 Observed at RV1
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Changes in Sleep Settings for Computer

4%
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Changes in Sleep Settings for Display

18%

34%

11%

1% 3%

17%

61%

47%

5%
1%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Any change
from RV1 to

RV2

Any change
from RV2 to

RV3

From no sleep
to sleep

From sleep to
lower delay

From sleep to
longer delay

From sleep to
no sleep

Control
Experimental



Ratings of PMUI Program

5.05

5.46

4.11

4.07

3.22

1 2 3 4 5 6 7 8

User friendliness of standard settings

User friendliness of PMUI

Comparison of PMUI to standard

Usability of PMUI app

Utility of PMUI features

Note: Limited to Experimental subjects.



PMUI Next Steps
 Stage III: Process results

 Did the feedback change user behavior? 

 Estimatedenergysavings attributedtonew user interface

 Feedbackonthe interfaceandpossible improvements

 Dataonuserbehavior toward computers andpower management

Planned

 Stage IV: Revise and distribute

 Update software

 Create standalone (non-research) version

 Seek partners to distribute 

 Seek funding to develop and test version for laptops



Thank you!

Any questions?

Michael Klopfer, mklopfer@uci.edu, Technical Director
Joy Pixley, jpixley@uci.edu, Project Manager for Social Sciences

California Plug Load Research Center
California Institute for Telecommunications and Information Technology

University of California, Irvine
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Questions and Member Updates

Discussion:

Questions, comments, or member updates?
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Thank you!

Rois Langner
BBA PPL Technical Team Lead

National Renewable Energy Laboratory
Rois.Langner@nrel.gov

Phone (mobile): (303) 204-7026

Next PPL Tech Team call: August/September 2018

mailto:Michael.Sheppy@nrel.gov
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