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Market Update on Plug & Process Loads

e 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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Introducing Dr. Kim Trenbath |

Commercial Buildings Research Group | ﬁ

National Renewable Energy Laboratory f}
Kim.Trenbath@nrel.gov
(303) 275-3710
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BBA PPL Team Support
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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
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Webinars and Conferences:

 Feb 8, 2018: GSA Proving Ground Webinar on APSs for
Plug Load Controls

— GPG Outbrief Webinar — link to recording and slides:

e https://www.qgsa.gov/governmentwide-initiatives/sustainability/qpg-
program/outbrief-webinars
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Webinars and Conferences:

O ‘ ‘ Better Buildings® AUGUST 21-23,
Sle,. TSUimiT R
(] O gx_chagge ' CLEVELAND, OHIO
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, @BetterBldgsDOE #EnergyExchange2018 #BBSummit2018 ENERGY

— https://betterbuildingsinitiative.energy.gov/summit
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Webinars and Conferences:

« ACEEE Summer Study
— August 12-17, 2018
— Asilomar Conference Grounds, Pacific Grove, CA

e 2 Plug Load Abstracts Accepted:

— Navigating Communication Protocols and Cyber
Security Implications of Wireless Meter and Control
Technologies for Plug Loads

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

e Literature review focused on:
— Wireless meter & controls
— Data flows
— Communication protocols
— Interoperability
— Cyber security
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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
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Center Interactions with Key Stakeholders

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

energy efficiency. Consumers
u

Government

L

Service
Providers <:> <:> Retailers

Educational
Institutions

Advocacy groups

Utilities Manufacturers
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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 | ®mbeiec d:CulPLug'
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Residential and Commercial Plug Loads
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Focus Points: Current Research and Projects

» Integrated, adaptive controls

» Improved user interfaces

» Population/demographic shifts 2 medical devices
» Decarbonization/electrification

» Transportation
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Desktop Computers and Sleep

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

Are Computer Sleep Settings Enabled?

67%
] < - >

Reported

@ Disabled
O Don't know
O Enabled

Observed

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

» 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
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Power Management User Interface (PMUI)

» Stage I: Design interface

» Featuresbasedon researchandtheory onhuman-computerinteraction,
behavioral change,and past intervention studies showing effects of
feedback on energy savings behavior

» Simple: manages only computer sleepanddisplay sleep
» Designedto be easiertoaccess, easierto 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
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Power Management User Interface

pmui

£ Sleep Settings

€ usage Report
il Time Spent Idie

|#” Patterns Over Time

Computer

Computer goes to sleep after

3 mins 10 mins

Display

Display goes to sleep after

2 mins

To temporarily disable your sleep settings, click this box:
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Sleep Settings
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Power Management User Interface

pmui Usage Report

‘m This report shown in "Weeks ~
T G © uun 11t to un 171 "Weeks |

Your Computer's States Energy Saver Target Profile g

€ usage Report
[ilil Time Spent Idie

|#” Patterns Over Time

B de Active [ Sleep W Off B de Active [ Sleep or Off

Q 6885 5115 1314

Practicing positive energy usage l . tons fewer acres of trees cars off the
would provide the fD”UWing benefits: carbon dioxide p|anted road

emissions

Creating Connections. Powering Innovation. Boosting Efficiency. 5.- o L E___f‘\J @ U\_jj @
! s q & ) an
% 4

CALIFORNIA PLuG Loap REsearcH CENTER



Power Management User Interface

pmui Time Spent Idle While Computer Is On

@ Jun 18th to Jun 24th

£ Sleep Settings

& usage Report

|shil Time Spent Idle 62%

59%
48%
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30% 29%

|#” Patierns Over Time
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Power Management User Interface

pmui Patterns of Computer States and Sleep Settings Over Time

Computer States Were... B de Actve B Sleep W Off
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£ Sleep Settings

€ Usage Report

il Time Spent Idie
Computer Was Set to Automatically Sleep After...
Mever
5 hrs
45 hrs
4 hrs
35 hrs
3 hrs
25hrs
2 hrs
1.5 hrs
1hr

30 mins

|~ Patterns Over Time

1 min
Mon 12 AM ' Man 06 AM Man 12 PM Man 06 PM ' Tue 12 AM

Creating Connections. Powering Innovation. Boosting Efficiency. r‘ - o l p L (- q
-

CALIFORNIA PLuG Loap REsearcH CENTER




Power Management User Interface

pmui

£* Sleep Settings .
Frequently Asked Questions

Need more help? Contact us at pmui@ecalit2.uci.edu

What does PMUI stand for?
‘!‘- Usage Report
What do the terms “off,” “sleep,” “active,” and “idle” mean?
[l Time Spent Idie
How much energy does my computer use in each of these states?

LJ!'_ Patterns Over Time
How can | save more energy with my computer?
What about the energy used by my computer display/monitor?

What is the Energy Saver Target Profile?

Why is some of the data missing on my report pages?

s
+
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Why do the reports say my computer went off if | didn’t turn it off?
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Data Collection

» Stage II: Field test
» DesktopsonUCIcampus
» Collectdataon energy use, sleep settings,computer states, self-reports

1 month

Visit 1

PMUI in
observation
mode

> | Visit 2

2 months

> | Visit 3

Experimental:
shown PMUI
interface

Control:

- shown standard

sleep settings
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Hypotheses

baseline exposure to stimulus

Visit

> | Visit > | Visit

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.
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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
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Is Sleep Enabled?

100% 100% 9% II% 96%
90% L M Yes 91% 90% ® Total
80% - :gzn.t Know 80% | m Control
70% — 70%
60% 60%
50% 50%
0% 40%
30% 30%
20% -
20% 10% -
10% 0% -
0% Computer sleep  Display sleep enabled
Computer sleep Display sleep enabled
Self-reported at RV2 Observed at RV1
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Changes in Sleep Settings for Computer

100%
90% w Control
80% ® Experimental
0
70% 64% 67%
60%
50%
40%
30%
20%
10% 9
4% 1%
0% .
Any change Anychange From no sleep From sleep to From sleep to From sleep to
fromRV1to fromRV2to to sleep lower delay longer delay no sleep
RV2 RV3
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Changes in Sleep Settings for Display

100%
90% m Control
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Any change Any change From no sleep From sleep to From sleep to From sleep to
fromRV1to fromRV2to to sleep lower delay longer delay no sleep
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Ratings of PMUI Program

User friendliness of standard settings

User friendliness of PMUI

Comparison of PMUI to standard

Usability of PMUI app

Utility of PMUI features
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Note: Limited to Experimental subjects.
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PMUI Next Steps

» Stage lll: Process results
» Did the feedback change user behavior?
» Estimated energy savings attributed tonew user interface
» Feedbackonthe interfaceand possibleimprovements

» Dataonuserbehaviortoward computers and power 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
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Thank you!

Any guestions?

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 ENERGY | nonesatie troy

Discussion:

Questions, comments, or member updates?
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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
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