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Agenda

BBA PPL Team Update

Integrated Lighting Campaign – Felipe Leon, PNNL

Technical Presentation – Dr. Joy Pixley, CalPlug
Beyond Energy Efficiency: How Your Device Energy Usage Patterns Affect Energy Consumption

Member Updates

Q&A
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PPL Resources for Building Owners

• Recorded webinars

• *NEW* Utility incentives

• Fact sheets (i.e. plug load 
disaggregation)

• Case studies

• *NEW* Guides for assessing and 
reducing plug loads

https://betterbuildingssolutioncenter.energy.gov/alliance/technology-solution/plug-process-loads
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Assessing and Reducing Plug and Process Loads in Retail & Office Buildings

Access the Retail Guide at:
https://www.nrel.gov/docs/fy20osti/76998.pdf

Access the Office Guide at:
https://www.nrel.gov/docs/fy20osti/76994.pdf
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Better Buildings Beat Blog Post

Access the Blog Post at:
https://betterbuildingssolutioncenter.energy.gov/beat-blog/strategies-reducing-plug-and-
process-load-energy-use-retail-sector6 6

https://betterbuildingssolutioncenter.energy.gov/beat-blog/strategies-reducing-plug-and-process-load-energy-use-retail-sector
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Plug Load Management System Emerging Technologies

• PPL team’s paper, Emerging 
Technologies for Improved Plug Load 
Management Systems: Learning 
Behavior Algorithms and Automatic and 
Dynamic Load Detection, was 
published in the ACEEE 2020 Summer 
Study conference proceedings.

• One-page fact sheet, Emerging Plug 
Load Management Technologies that 
Save Energy and Time, summarizes 
findings from Trenbath et al. (2020), 
ACEEE conference paper
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https://gcc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Faceee2020.conferencespot.org%2Fevent-data%2Fpdf%2Fcatalyst_activity_10696%2Fcatalyst_activity_paper_20200812131044344_546d2a5b_29c8_4104_924e_f0370bee70f0&data=02%7C01%7CRobin.Tuttle%40nrel.gov%7Cab8b22bb987f4171e1af08d86f2d6a3a%7Ca0f29d7e28cd4f5484427885aee7c080%7C0%7C0%7C637381588124918681&sdata=D9rEiz8lIoyYDq9RBDbIyh4etc4z674TQcLb%2ByPfMqo%3D&reserved=0
https://www.aceee.org/2020-buildings-summer-study-virtual
https://betterbuildingssolutioncenter.energy.gov/sites/default/files/attachments/BBA_Emerging_PlugLoad_Mgmt_FactSheet.pdf


Recently updated! PPL Utility Incentives List

Use the List to Sort by:
 Incentive sponsor
 State
 Type of incentive

Access the PPL Incentive List under 
the Featured Solutions on our 
webpage

Better Buildings Beat Blog Post 
coming soon!
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Coming Soon… Smart Outlet Fact Sheet

• Smart Outlets: Wireless Meter and 
Control Systems for Plug and 
Process Loads

• Access at:
https://www.nrel.gov/docs/fy21osti/77971.pdf
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Check Out Our PPL Recorded Webinars!

Access PPL webinars from -

• PPL Website at:
https://betterbuildingssolutioncent
er.energy.gov/alliance/technology
-solution/plug-process-loads

• On-Demand Better Buildings 
Webinars webpage.
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https://betterbuildingssolutioncenter.energy.gov/alliance/technology-solution/plug-process-loads/newsletter
https://betterbuildingssolutioncenter.energy.gov/webinars-on-demand#:%7E:text=Through%20Better%20Buildings%20webinars%2C%20experts,efficiency%2C%20resilience%2C%20and%20more


Upcoming PPL Webinar

• Title: Getting to Net Zero Energy Through Strategic Building Operations and Plug Load 
Management 

• Date/Time: May 25, 2021; 1:00pm ET / 11:00am MT

• Description: Properly managing plug loads were key in the Houston Advanced Research 
Center (HARC) transitioning its headquarters from a LEED Platinum office building to 
becoming the first Net Zero Energy certified office building in Texas in early 2020. Learn 
more about the technologies used and strategies adopted to manage and reduce plug 
loads and overall building energy consumption.

• Registration link: https://attendee.gotowebinar.com/register/1684985489526186253
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Better Buildings 2021 Summit

Register today for the free Better Buildings Summit on May 17-20, 2021
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https://docs.google.com/forms/d/e/1FAIpQLSfPg3djsKB-2Y16sYL_f5_Bf5saHquhY7M0ZzrD0LMsNnGO7g/viewform


Felipe Leon
Pacific Norwest National Laboratory (PNNL)



Integrated 
Lighting 
Campaign

Felipe Leon
Electrical Engineer



Integrated Lighting Campaign

Designed to help building managers take advantage of energy savings and other benefits of advanced
lighting controls, and the integration of lighting systems with other building and business systems.
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Tinker Air Force Base Lighting + Plug + HVAC
(Dept. of Defense / ESTCP project)

Case study available at: https://integratedlightingcampaign.energy.gov/sites/default/files/2021-02/EED_1063_BROCH_ESTCPbrand.pdf

Lighting Plug Loads Controls HVAC Integration

69% Savings 38% Savings 26% Savings

 Integral Lighting Controls w/ 
combined daylight and 
occupancy sensors

 Sensor data also available to 
HVAC and plug load

 Impressive incremental 
savings for HVAC

 Active coordination between 
contractors was critical to 
success

 Limited evaluation – 14 outlets

 Majority (55%) of plug load energy 
use occurred during off hours – huge 
potential

 Proactive device management might 
have achieved greater savings

+ +

https://integratedlightingcampaign.energy.gov/sites/default/files/2021-02/EED_1063_BROCH_ESTCPbrand.pdf
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How to Submit Your Project

Deadline 
Extended –
March 29
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Recognition Opportunities for Participants
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Recognition Opportunities for Participants



20

Recognition Opportunities for Supporters

Utility Programs

• Incentives given for products/systems aligned with ILC
• Aggregate data provided on energy saved from incentivized projects

Exemplary Recruiting Efforts (Utility/ESCO/EE Org)

• ILC joins due to promotion/encouragement of ILC
• Providing Participant(s) support to submit projects
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Reports / 
Case Studies

Utility 
Incentives

Webinars / 
Training

Videos

JOIN, SUBMIT FOR RECOGNITION, FIND RESOURCES, AND MORE! 
INTEGRATEDLIGHTINGCAMPAIGN.ENERGY.GOV

Stay Up-To-Date – Join Today

http://integratedlightingcampaign.energy.gov/
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… or IntegratedLighting@PNNL.GOV 

Questions?



Dr. Joy Pixley
California Plug Load Research Center



Beyond Energy Efficiency: 
Adjusting How You Use A Device Can 
Lower Energy Consumption 
Joy E. Pixley
Research Director, California Plug Load Research Center (CalPlug)
University of California, Irvine

March 17, 2021
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The plug load challenge

Increasingly large number of 
relatively small problems

Source: U.S Energy Information Administration (EIA) 2019

Many products are 
rated for efficiency

But that’s only 
step one
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Standard energy estimates vs. device use profile estimates
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Research question: How does energy consumption vary by device usage?

 Characterize three aspects
 Active use time 

 Pattern of use

 Power management

 Construct device usage profiles
 “Standard” versus other combinations

 Testing, energy modeling
 Device states and transitions

 Analyze
 Range: How much more (or less) energy v. standard profile?

 Reason: How much variation is due to each aspect?

Aspects

Profile # Active Pattern PM
1 Low Low Low
2 Low Low Mod
3 Low Low High
4 Low Mod Low
5 Low Mod Mod
6 Low Mod High
7 Low High Low
8 Low High Mod
9 Low High High

10 Mod Low Low
11 Mod Low Mod
12 Mod Low High
13 Mod Mod Low
14 Mod Mod Mod
15 Mod Mod High
16 Mod High Low
17 Mod High Mod
18 Mod High High
19 High Low Low
20 High Low Mod
21 High Low High
22 High Mod Low
23 High Mod Mod
24 High Mod High
25 High High Low
26 High High Mod
27 High High High

Standard
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Devices studied

 Pod coffee makers
 Rice cooker

 Televisions: HD and 4K
 Sound bar
 Set-top box
 Streaming device
 Video game console

 Desktop computer
 Laptop computer
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Other commercial devices

 Think about how your 
building’s devices differ on:
 Active use
 Pattern of use
 Power management
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Calculate daily energy consumption for each device use profile

Some devices showed more variation 
across profiles than others

Active low

Active mod

Active high
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Calculate daily energy consumption for each device use profile

Some devices showed more variation 
across profiles than others

Active low

Active mod

Active high

PM low
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Energy use for standard profiles

Based on 
standard usage 
profile, some 
devices would be 
expected to use 
more than others
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Energy use for highest and lowest profiles compared to standard profile

But the ranges 
can be quite large
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Small range Higher than Standard Lower
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Which aspect of device use drives the variation in energy use?

Power management 
is a major factor for 
all devices

Active use varies in 
relative importance

Pattern is only 
significant for rice 
cooker
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What to do about it

 Identify device usage problems
 Use versus waste

 Choose solutions
 Get users onboard
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Identifying device usage problems

NREL facility assessment checklist

CalPlug decision tree
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Identifying device usage problems

 Aspects of device usage
 Active usage

 High consumption for type
 Power management

 Idle/unused periods
 Pattern

 Delay periods to low-power mode
 Warm-up periods
 Load capacity

 Beyond individual devices
 Redundancy
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Technology solutions: device level

 Better devices
 Factor in energy savings

Online comparisons
)

Energy labels Utility energy efficiency programs

(shown: Enervee)
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Technology solutions: settings level

 Better automatic settings
 Check with off-hours walk-through
 Check with energy assessments
 Check each device 

Projector “eco” mode – default disabled Laptop

Can be complicated….

…and may still allow vampire load
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Technology solutions: control level

 Better controls
 Individual control devices
 Control device systems
 Whole building management

Control device system

Individual control devices

Controlled outlets and BAS / BEMS / GEBs

(shown: Sapient) 40



 Engage stakeholders at every level
 Owners

 Facility managers

 Management

 Workers

 Maintenance

Getting users onboard is key to persistence

Plan, install, enable settings, monitor

Reinstall, uninstall, disable settings
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Strategies for informing and engaging

Prompts, reminders

Hackel et al (2016) CoolChoices.com Power Management User Interface (UCI)

Gamification User feedback
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Take away

Buying energy efficient 
devices is only the first step. 
Adjust how they are being 
used—and engage users—to 
maximize your savings.
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Questions?

Joy E. Pixley
Research Director, CalPlug, UC Irvine
jpixley@uci.edu
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Would you like to share an update?

2. Unmute Yourself
• Click the Mic icon at the top of 

the Control Panel. The icon will 
turn green        when you have 
successfully unmuted.

1. Raise Your Hand
• Click the Hand icon in the 

Control Panel. The Hand icon 
will turn green       when you 
raise it.
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We would love to hear from you!

• Are you thinking about PPL strategies?
• What are your successes? 
• What are your challenges?

• What resources or support would help you?

Please email us:

PPL@NREL.gov

Visit our BBA website: 
https://betterbuildingsinitiative.energy.gov/alliance/technol
ogy-solution/plug-process-loads
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