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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

e Recorded webinars
«  *NEW?® Utility incentives

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

« (Case studies

« *NEW?” Guides for assessing and
reducing plug loads
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https://betterbuildingssolutioncenter.energy.gov/alliance/technology-solution/plug-process-loads

Assessing and Reducing Plug and Process Loads in Retail & Office Buildings

Choose someone who Formalize and incorporate Utilize available resources to Educate employees on the
understands PPL systems and PPL energy-saving tactics into demonstrate the potential benefits of PPL reduction to
can work with all teams to building policies (see guide energy and financial savings realize improvements and
implement system controls. for examples). from PPL reduction. prevent misuse.
Access the Retail Guide at: Access the Office Guide at:
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https://www.nrel.gov/docs/fy20osti/76998.pdf
https://www.nrel.gov/docs/fy20osti/76994.pdf

Better Buildings Beat Blog Post

MBetter
@ Buildings’

U.5. DEPARTMENT OF EMERGY

SOLUTIONS PROGRAMS & PARTNERS ~ EVENTS & WEBINARS LEARN MORE

CHALLENGE « BETTER PLANTS v ALLIANCE/TECH TEAMS v ACCELERATORS v 150 50001 RESIDENTIAL v OTHER INITIATIVES v

STRATEGIES FOR REDUCING PLUG AND PROCESS LOAD ENERGY USE IN THE
RETAIL SECTOR

Plug and Process Loads (PPLs) are building electrical loads u oy plug-in equipment and appliances as well as
processes for cooking, computing, and internal transportation. PPLs consume more than 45% of commercial building
energy use, and this number is expected to increase to more than 50% by 2029 as buildings become more efficient
and occupants plug in additional electronic devices. Furthermore, during unoccupied times, PPLs can use substantial
energy, a challenge that has impacted many retail partners as commercial buildings sat empty or adjusted operating

hours in 2020. In response to increased interest, the Plug_and Process Load Technology. Research Team, part of DOE's
retailers to curtail energy use from PPLs in their buildings.

DOE's guide was recently updated to reflect the current state of commercial energy ket, as well as to detail
necessary s for planning and executing an effective PPL control strategy. It includes guidance based on research and findings from plug load
ment field studies, and features current plug load management technologies such as wireless meter and control devices like smart outlets,

ally controlled receptacles, and advanced power strips.

Utility Incentives database has also been updated. This companion resource to the Retail Guide identifies over 3

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

Plug Load Management System Emerging Technologies

PPL team’s paper,

or Improved Plug Load Management Systel

Learning Behavior Algorithms and Automatic and Dynamic Load Detection

Kim Trenbath, Bennert Dohery

jational Renewable Energy Laboratory

Katie Vrabel, Carly Burke, Waspoint Energy

ABSTRAC
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Introduction
This fact sheet introduces ftwo emerging
technologies that could streamline plug load
E ement (PLM) for increased energy savings
ding owners. Plug loads are responsible for
47% of the energy consumed in commercial
buildings!, yet their distributed and everchanging
es them challenging to manage. PLM
2xist today that use smart plugs to meter
and control devices at the outlet level, but their
uptake has been relatively slow in part because of
the nificant labor required for installation and

Two emerging technology areas may address
these challenges and provide addiional energy
efficiency and nonenergy benefits:

Lea g behavior algorithms (LBA) leam
occupant behavior and adjust plug load controls
a::mn:llngy allowing for the automafic creation of
optimized control schedules.

Automatic and dynamic load detection (ADLD)
allows a PLM system to identify devices as they are
plugged in to a building and keaps the systemup to
date as devices are moved throughout a building
This fact sheet summarizes the findings from a
2020 conference paper.?

Fact Sheet: Emerging Plug Load Management

current state of LBA & ADLD
tech ies in PLM systems?
»* Learning Behavior Algorithms
Behavior-based machine leaming algorithms have
been applied to HVAC and lighting end uses more
frequently than plug loads. ome companies are
actively investigating LBA for plug load applications.
There are at least § companies developing or offering
products with behavior-based machine leaming
technologies.
¥ Automatic and Dynamic Load Detection
At the tme of this writing, there is no well-vetted
technology through which a buidding management
system can automatically identify the type and location
of 3 device plugged in to an ouflet There are several
ADLD-related patenis and completed resea
pm.ens supporting the R&D of this technalogy. Th
7 companies interviewsd for this paper have
Elp ic:ati
market demand, this technology s
become available to consumers within
nclusions
As PLM evolves, expect to s2e the integration of
LBA and ADLD into product offerings, with LBA
amving to market earier. Both will allow for
streamlined plug load control, saving building
owners time and money in their pursuit of energy
savil

KEY TAKEA) S

» LBA reducs human impact in a PLM system an

predict anomalies, flagging

possible issues in device performance and health. Additionally, LBA could encourage

integra

on of plug load data with data from other sources. Researchers are working to

expand the technalogy beyond simple cases and single building types, and to provide

a low-cost product to meet market demand. There are at least 5

or already offering products with LBA technologies.

5 companies developing

» ADLD offers a plug-and-play system and easy installation that saves time. Researchers are working to

reduce development costs and fully automate the technology. ADLD is ex;

Dnsumers. withis

¥ Some areas of R&D for both technologies are scaling for Lary

d to become available to

ommercial buikding applications. achieving

omies of scale, and addressing data privacy and cybersecurity.

* ELA {U1S. Energy Information Administration). 2020, Annual Enengy Cubiook 2020 hifs-ihwwis. 2 90w Cutiooks/as.
* | Trenbath, et 3 (2000] Emerging ages frInproves g Loa Wanagement Systens:Leaming Getaor Agotte and
Ensfgy EMc.

Automalic and Dyrami: Load Defecion. ACEEE Summer Sy

Lean moare at betterbuilding

ENERGY
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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

Bqﬁq ) :
Buildings Use the List to Sort by:

For Questions or Comments, contact ppl@nrel.gov
Updated Plug and Process Load Efficiency Utility Incentives List - as of 2/24/2021

"
PPL Strategy Definitions > I ' l( :e' Itlve S O' Isor
Appliances and Kitchen Equipment L plug rall pltg load ene ge ir e

APS i power strips, Advanced Po Strips (APSs) have increased functionality to combat PPLs. They have outlets that are designated as prima
Computer Power Management Installation of software on PCs to enable a centralized, server-level control of power management settings

Oc P £ n be installed spe ly for the purpose of mana g plug I
g ] rollel i ntrol devices that use a motion sensor to r il en the area around it is unoccupied, and a e
ilding centive If it meets the utility’s requirements

Custom Rebate

Prescriptive Rebate Incentive is based on the installation of a specific device or softw - -

Upstream Rebate centive is offered directly from the vendor/manufacturer e O I n Ce n I V e

Incentive Sponsor i 3
<ansas 9 it Comme I kansas com/ /

Comme
Comme

e Company (APS) iptive Reb Whole Buil
e Company (APS) g iptive Reb Computer Power Manager hitp:

Al S

Arizona Public e Company (AP: g iptive Reb Vending Machine Controlk htty s a

Arizona Public e Company (APS) iptive Reb Vending Mac s S Cce S S e u I I e r
g iptive Reb Vending Mac s s c bi

iptive Reb Vending Mac
iptive Reb Vending Mac

_— = the Featured Solutions on our
webpage

Better Buildings Beat Blog Post

Apphances

coming soon!

Equipment
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https://betterbuildingssolutioncenter.energy.gov/sites/default/files/attachments/Utility%20Incentives_for_PPL_%20Feb_21.xlsx

Coming Soon... Smart Outlet Fact Sheet

« Smart Outlets: Wireless Meter and

Control Systems for Plug and
Process Loads

Smart Out
Systems for Plug and P

What are smart outlets?

smart outlets o e flow of pow

« Access at:

i
2 gEleway is

induded in many wirsless

antral . This

the dashboard znd on/off
nntrols bo the smart outlets.

Smart Outlet

The Smart Dutlet s plugged intn
the exdsting outlet ar it c@n be
Built into the wall ke 2 standand
outlet. [t trznsmits energy use
data and controls plugged in

ets: Wireless Meter and Control
Loads

TrITEREEEE,

A
¥

— LAFTOP

02 W% BN R
Time of Day

u

— PROJECTOR

On: 6200 AM
Off: 600 PM

Om: B:00 AM
Off: &:00PM

On: None
Off: Nome
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https://www.nrel.gov/docs/fy21osti/77971.pdf

Check Out Our PPL Recorded Webinars!

Access PPL webinars from -

« PPL Website at:

« On-Demand Better Build
Webinars :

INgs

SOLUTIONS PROGRAMS & PARTNERS = EVENTS & WEBINARS - LEARN MORE -

ABOUT =  ABOUT PARTNERS »  ANNUAL REPORTS  NEWSROOM =  BEATBLOG  JUSTADDED  SWAP =  SUBSCRIBE

Plug and process loads (PPLs) consume sbout one-third of primary energy in U.S.
commercial buildings. As buildings become more efficient, PPL efficiency has become

pertinent in achisving sggressive enargy targats. Through the PPL Technology Resesrch
Team, partners participate in a platform to share experiences and learn from their paers,
and work together to creste resources an PPL energy reduction strategies and their

SOLUTIONS

The Pl

collsborate

PROGRAMS & PARTNERS ~ EVENTS & WEBINARS

SUMMIT »  EVENTS & WEBINARS CALENDAR 20202021 WEBINAR SERIES  ON-DEMAND WEBINARS
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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

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

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

e 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.

e Registration link:
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https://attendee.gotowebinar.com/register/1684985489526186253

Better Buildings 2021 Summit

Regqister today for the free Better Buildings Summit on May 17-20, 2021

MAY
17-20

2021

Better Buildings, Better Plants

y
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https://docs.google.com/forms/d/e/1FAIpQLSfPg3djsKB-2Y16sYL_f5_Bf5saHquhY7M0ZzrD0LMsNnGO7g/viewform

Felipe Leon
Pacific Norwest National Laboratory (PNNL)
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Pacific
Northwest

NATIONAL LABORATORY

Integrated
Lighting
Campaign

Felipe Leon
Electrical Engineer

U.S. DEPARTMENT OF

ENERGY BATTELLE

PNNL is operated by Battelle for the U.S. Department of Energy
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Pacific Integrated Lighting Campaign

Northwest

NATIONAL LABORATORY

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.

Advanced mﬁ:(r?

Sensors and

Controls
¢ -
>3 Provide relevant resources
"% to inform projects
Internet-of- INTEGRATION Asset *-o-0-0-d

Things

The lighting system Tracking

can communicate with
other building systems
to enhance building
performance.

Promote use of innovative
lighting sensors

)

Advanced Space

Lighting Utilization
Systems

Plug Loads

2

Encourage integration with

other building systems such
as HVAC and plug loads

Document and recognize
integration and innovation



% Tinker Air Force Base Lighting + Plug + HVAC
Factfic (Dept. of Defense / ESTCP project)

Northwest

NATIONAL LABORATORY

Lighting + Plug Loads Controls + HVAC Integration

\\ : ,/
3/}\ :,Q: 11 ¥,
% FLioLED I\ %’k‘
ﬁé?\
69% Savings 38% Savings 26% Savings
v Limited evaluation — 14 outlets
v Integral Lighting Controls w/ v" Impressive incremental
combined daylight and v Majority (55%) of plug load energy savings for HVAC
occupancy sensors use occurred during off hours — huge
potential v" Active coordination between
v' Sensor data also available to contractors was critical to
HVAC and plug load v' Proactive device management might success

have achieved greater savings

Case study available at: https://integratedlightingcampaign.energy.gov/sites/default/files/2021-02/EED 1063 BROCH_ ESTCPbrand.pdf



https://integratedlightingcampaign.energy.gov/sites/default/files/2021-02/EED_1063_BROCH_ESTCPbrand.pdf

How to Submit Your Project

Pacific
Northwest

NATIONAL LABORATORY

@ integratedlightingcampaign.energy.gov

ENERGY.GOV
Office of

ENERGY EFFICIENCY 8. Integrated Lighting Campaign Deadline
Extended —

March 29

ABOUT ILC ENERGY EFFICIENCY & Integrated Lighting Campaign

PARTNERS ¥ NEWS ¥ RESOURCES ¥
RENEWABLE ENERGY

PARTNERS ¥ NEWS ¥ RESOURCES ¥ RECOGNITION ¥ ABOUT ILC

EERE » ILC Home

EERE = ILC Mome » Submit for Recognition

ILC Exemplary Performance Recognition

2021 Recognition Cycle

b . f § The Integrated Lighting Campaign (ILC) is & recognitien and guidance program designed to help facility owners, ors, and managers. The ILC focuses on
S uomi t or == T high-afficiency lighting and control systems that are integrated with other building systams (6.£. HVAC and/ofWUE loads) for added efficiency and
¥ performance. The ILC also focuses on the integration of lighting funct £ wayfinding, security systems, etc). This form

is intended for the Recognition process for:

Recognition Now! €=l L fid + e o eprtr, and g cubmi grjc e ey it v onsird o

3 recognition.
Each year the Integrated Lighting Campaign pies + 1LG Supportors {utilt lighting designers, and ESGOs) te submit for recognition for their efforts to
ill f e f | . * I ! s . support and implement the use of advanced technologies that facilitate integration in buildings.
will confer recognition for exemplary projects
submitted by Participants, and for progra Full Marme:® Organization:*
incentives, and/or support tg
Ermaik* Telephone:*

») READ MORE

Exemplary Participant: | am submitting for my. or on behalf of another, organization for building(s) that have integrated their lighting system with
other building syst

Exemplary Supporter: My organization has boen an active Supporter of the ILC through programs or incentives that accelarate the adoption of

advanced sensors or the integration of lighting systems, or through Campoign recruitment and support.

Partners

Participants Supporters
Organizations—including building owners, operators, and managers—have  Supporting partners include utilities, manufacturers, energy-efficiency
access to resources and technical assistance. organizations, lighting designers, and energy service companies (ESCOs).

Learn More Learn More




Pacific Recognition Opportunities for Participants

Northwest

NATIONAL LABORATORY

Lighting Sensors/Controls Categories

Advanced Use of Sensors and Controls for Lighting:

The Campaign is interested in how sensors and controls are enabling deeper energy savings in lighting applications, improving building operations, and creating
enhanced user/occupant experiences. This category seeks to recognize uses of sensors and controls that go beyond basic occupancy, daylighting, dimming, and

scheduling approaches.

Integrated Categories

Integrated Controls for Plug Loads and Lighting Systems:

This category seeks to recognize integration of lighting and plug load meter and control systems, with a focus on energy savings. For example, lighting control
signals can often be used to control plug load devices that are plugged into controlled outlets or panels. Similarly, energy signals from plug load devices could

help inform lighting contrals.

Integrated Controls for HVAC and Lighting Systems:

This category seeks to recognize innovative approaches the integration of HVAC and lighting systems. For example, lighting controls that are integrated with HVAC

systems can indicate when a space is vacant to modify air flow or temperature set points during periods when spaces are un-occupied.

Other Integrated Systems:

This category recognizes new, novel uses of integrating the lighting to provide features other than simply lighting a space. Some examples include; grid services,
external shading systems integrating with electric lighting, using sensors in the lighting to provide data about space utilization or asset tracking, or other unique

features.




e Recognition Opportunities for Participants

Northwest

NATIONAL LABORATORY

Lighting Sensors/Controls Categories

Advanced Use of Sensors and Controls for Lighting:
The Campaign is interested in how sensors and controls are enabling deeper energy savings in lighting applications, improving building operations, and creating enhanced user/occupant

experiences. This category seeks to recognize uses of sensors and controls that go beyond basic occupancy, daylighting, dimming, and scheduling approaches

Project Description (narrative):

Provide a written narrative about how your lighting system sensors and controls are going beyond the norm; the novel capabilities they provide, and the resulting outcomes (e.g,, incremental
savings, improved business operations, occupant satisfaction, etc.). Sites will be evaluated on the novelty of the approaches and the benefits/outcomes. Please note any building automation
system or energy management information system platform used to integrate controls and include additional information deemed informative, including summary data quantifying energy

benefits, business operation benefits, or occupant satisfaction (e.g. from formal or informal surveys).

This project uses advanced sensors that with occupancy, photo-sensing, temperature sensor, kW logging, and Bluetooth. Every luminaire
was hardwired to the retrofit kit from the previous lighting upgrade which reduced installation costs by not requiring access above the
dropped ceiling. With the increased number of sensors the time-delay for turning luminaires off was decreased, which prevented false-offs
while are occupants present. Luminaire-dedicated sensors also facilitate individual controllability of the luminaires, which allowed each

user to select light levels comfortable for them. The average set-point based on occupant preference was 40% of full light output.

Measured/Perceived Benefits (narrative):

Our conservative estimated kWh savings were calculated at 556,000 kWh, or 34% of the baseline annual lighting and fan energy consumption.
This approach also saved 2,985,918 kBTU, or 27% of the heating and cooling energy use.

An informal survey of building occupants showed that people love the light levels, because they have control of it.




Pafiﬂc Recognition Opportunities for Supporters
Northwest

AAAAAAAAAAAAAAAAAA

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




B fic Stay Up-To-Date — Join Today

Northwest

NATIONAL LABORATORY

Integrated Lighting Campaign

Integrated Lighting Resources

UTILITY INCENTIVE

Reports / Utility
Case Studies Incentives

Incentive Programs for Commercial Building Systems

Webinars /
Training

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



http://integratedlightingcampaign.energy.gov/

Pacific
Northwest

AAAAAAAAAAAAAAAAAA

Questions?

~ Felipe Leon
: ELECTRICAL ENGINEER
Phone: (509) 372-6516

Pacific Felipe.Leon@PNNL.GOV
Northwest

NATIONAL LABORATORY
902 Battelle Boulevard
P.O. Box 999
Richland, WA 99352

el e i 8- e et

. or IntegratedLighting@PNNL.GOV



Dr. Joy Pixley

California Plug Load Research Center
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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

Better

Buildings' ENERGY



The plug load challenge

Increasingly large number of
relatively small problems

Z
&

Purchased electricity consumption intensity
(Reference case)
kilowatthours per square foot

other uses

computers/office equip.

Pl o ea
B m & refrigeration
= I:] Q: space cooling 2018
&= 7 .
- é ventilation
Many products are = ® 5 z ighting
rated for efficiency % - =paca hesfing
- = / , bi cooking
& - = %8 ter heati
But that’s only 3 - ¥ X Ok maerheating
0 2 4 6
step one . =) . - 0=
N—— R— sl (=1 Source: U.S Energy Information Administration (EIA) 2019
25
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Standard energy estimates vs. device use profile estimates

-
:

One use profile across many devices One device across many use profiles
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Research question: How does energy consumption vary by device usage?

. Aspects

% Characterize three aspects _ _
MeilCE: M Active Pattern PM
. . . 1 Low Low Low
«» Active use time p Low Low Mod
] Low Low High
0 4 Low Mod Low
+» Pattern of use - o~ Vo o
o 6 Low Mod High
% Power management 7 Low High Low
8 Low High Mod
. . ) Low High High
% Construct device usage profiles TEE Voo Low Low
Standard 11 Mod Low Mod
< “Standard” versus other combinations — — — Hiigh
od Mod Low
. 14 Mod Mod Mod
DG I i 15 Mod Mod High
¢ Testing, energy modeling TI Nt —
. . . 17 Mod High Mod
% Device states and transitions 18 Mod High High
19 High Low Low
20 High Low Mod
X Analyze 21 High Low High
22 High Mod Low
< Range: How much more (or less) energy v. standard profile? TE i L Cich
o _ 25 High High Low
% Reason: How much variation is due to each aspect? 26 High High Mod
27 High High High

27
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Devices studied

¢ Televisions: HD and 4K
“ Sound bar

s Set-top box

“ Streaming device

* Video game console

*»» Desktop computer
s Laptop computer

*++ Pod coffee makers
** Rice cooker

28
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Other commercial devices

&

¢ Think about how your
building’s devices differ on:

\/

s+ Active use

\/

<+ Pattern of use

\/

< Power management

29
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Calculate daily energy consumption for each device use profile

HD Television
Daily Energy Usage (Wh)

Some devices showed more variation
across profiles than others e = e

#3 low low high wm

#4 low mod-1 low
#5 low mod-1 mod
#6 low mod-1 high ==

#7 low mod-2 low
#8 low mod-2 mod .
#9 low mod-2 high mm
#10 low high-1 low

#11 low high-1 mod
#12 low high-1 high ==
#13 low high-2 low
#3 low low high #14 low high-2 mod ==
#15 low high-2 high ==
#16 mod low low

#7 low mod-2 low #17 mod low mod h

#9 low mod-2 high #18 mod low high

) #19 mod mod-1 low

#11 low high-1 mod #20 mod mod-1 mod
#21 mod mod-1 high
#22 mod mod-2 low

#23 mod mod-2 mod

Set Top Box
Daily Energy Usage (Wh)

Active low

Wh
0 200 400 600 800 1000 1200 1400 1600 1800 2000

#1 low low low

#5 low mod-1 mod

]

#13 low high-2 low

#15 low high-2 high

Active mod

#17 mod low mod

#19 mod mod-1 low
#21 mod mod-1 high

#23 mod mod-2 mod

#25 mod high-1 low
#27 mod high-1 high

#29 mod high-2 mod

#31 high low low
#33 high low high

#35 high mod-1 mod

#37 high mod-2 low
#39 high mod-2 high
#41 high high-2 mod

#24 mod mod-2 high
#25 mod high-1 low
#26 maod high-1 mod
#27 maod high-1 high
#28 mod high-2 low
#29 mad high-2 mod
#30 mod high-2 high
#31 high low low
#32 high low mod
#33 high low high
#34 high mod-1 low
#35 high mod-1 mod
#36 high mod-1 high
#37 high mod-2 low
#38 high mod-2 mod
#39 high mod-2 high
#40 high high-2 low
#41 high high-2 mod
#42 high high-2 high

|

Active high
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Calculate daily energy consumption for each device use profile

HD Television

Some devices showed more variation Daily Energy Usage (Wh) PM low

0 200 400 600 800 1000 1200 1400 1600 1800 2000

across profiles than others Do = —

#3 low low high ==
#4 low mod-1 low
#5 low mod-1 mod e

Set TOp Box #6 low mod-1 high ==
Daily Energy Usage (Wh) #7 low mod-2 low .
#8 low mod-2 mod e ACt|Ve |OW
#9 low mod-2 high ==
Wh #10 low high-1 low
0 200 400 600 800 1000 1200 1400 1600 1800 2000

#11 low high-1 mod e
#1 low low low #12 low high-1 high ==
#13 low high-2 low

#3 low low high #14 low high-2 mod e
#5 low mod-1 mod #15 low high-2 high == —
#16 mod low low S——
7 low mod-2 low #17 mod low mod h
#9 low mod-2 high #18 mad low high

#19 mod mod-1 low
#20 mod mod-1 mod

#11 low high-1 mod

#13 low high-2 low #21 mod mod-1 high
. . #22 mod mod-2 low .
#15 low high-2 high #23 mod mod-2 mod ACtIVG mOd
#17 mod low mod #24 mod mod-2 high
#19 mod mod-1 low #25 mod r.'ugh—l low
_ #26 mod high-1 mod
#21 mod mod-1 high #27 mod high-1 high
#23 mod mod-2 mod #28 mod high-2 low
) #29 mod high-2 mod
#25 mod high-1low 130 mod high-2 high —
#27 mod high-1 high #31 high low low =
) #32 high low mod
#29 mod hlgh-2 mod #33 high low high
#31 high low low #34 high mod-1 low
. . #35 high mod-1 maod
#33 high low high #36 high mod-1 high Active h |g h
#35 high mod-1 mod #37 high mod-2 low

. #38 high mod-2 maod
#37 high mod-2 low #39 high mod-2 high
#39 high mod-2 high #40 high high-2 low

. . #41 high high-2 mod
#41 high higf-2 mod #42 high high-2 high
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Energy use for standard profiles

4000
Based on
3500
standard usage
profile, some 3000
devices would be
2500
expected to use
more than others 2000
1500
1000 ¢ ®
500 ’ ® ¢ ’
’ Sound Bar Strea.ming Set-top Box Laptop Rice Cooker Video Game Desktop HD 4K Television Pod Coffee Pod Coffee
Device Computer Console Computer Television Maker A Maker B
@ Standard
32 32

Better

U.S. DEPARTMENT OF
Buildings’ ENERGY



Energy use for highest and lowest profiles compared to standard profile

But the ranges
can be quite large

33

4000

3500

3000

2500

2000

1500

1000

500

l Small range \ l Higher than Standard T \ l Lower \
[ J
¢ s
] I I ® ®
3 l B
Sound Bar Streaming Set-top Box Laptop Rice Cooker Video Game Desktop HD 4K Television Pod Coffee Pod Coffee
Device Computer Console Computer Television Maker A Maker B

=Highest profile =Lowest profile @®Standard
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Which aspect of device use drives the variation in energy use?

100%
Power management s«
IS a major factor for 8o l \ l
all devices 0%
60%
Actlive use varies in .
relative importance e
30%
Pattern is only 20%
significant for rice o
cooker o I I b
. 4K TV HD TV Video game Streamlng Desktop Laptop Sound bar Pod coffee  Pod coffee Rice cooker
console device computer computer maker A maker B
” mActive Use mPattern mPower management 34
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U.5. DEPARTMENT OF
Buildings ENERGY



What to do about it

\/

“ lIdentify device usage problems

\/

+» Use versus waste
s» Choose solutions

\/

s+ Get users onboard

35
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Identifying device usage problems

Jpac: Device

Number of
Users per
Device

Quantit

Average Power

y of During Busi

Average Power

Device D ing

5 Hours [W)

Hours [W]

Number of
il Hours | Energy Use
per Week

Is this device in the Does this device
ENERGY STAR
EPEAT databas:

TES NO MNA

Annual

(kWh)"

Full-Size Fiefrigerators

Mini-Fiefrigeratars

Coffee Makers

| Toasters

Microwaves

Fiefrigerated Wending Machines

Monrefrigerated Yending

‘water Coolers

Dirinking Fountains

‘W ater Heaters

W ater Filters

Dizhwashers

OwensiStovesiRanges

EBreak Rooms and Kitchens

Desktop Computers

UPS Units

Laptop Computers

Computer Manitors

Task Lighting

Diecorative Lighting

Phones

Peripherals

Personal Printers

Personal ScannersiCopiers

Personal Fax Machines

Paper Shredders

Recommended Plu
For each strategy listed here, answer the question "Is my building doing this?" If your response is "NO" for any strategy, fill out the adjacent cells to the
right to determine the approximate savings the given strategy could yield in your building. Strategies that are listed without savings numbers are highly
variable depending on the office building being assessed.

Enter the number of business days per year at your building
Enter the number of business hours per day at your building
Enter your utility rate ($/kWh) at your building ~ $0.10

250
10

Space Heaters

Fans

Radios

Electric Pencil Sharpeners

Electric Staplers

Workstations

Electric Hole Punchers

Label Mak ersiPrinters

Diigital Photo Frames

Cell Phone Battery Chargers

Break Rooms and Kitchens

Is your building doing
this?

If you answered "NO," enter the quantity for each piece of equipment below to
determine the approximate savings in your building.

Mini-Refrigerators

Remove underused refrigerators

Cuoffee Makers

400 kWh/year for every underused
refrigerator that is removed

Replace aging, inefficient refrigerators with

one of the most e ent, full-size ENERGY

TAR® refrigerators for every 60 people

400 kWh/year for every inefficient
refrigerator that is replaced

Consolidate personal mini-refrigerators
into a full-size shared refrigerator

350 kwh/year for every mini-
refrigerator that is removed

NREL facility assessment checklist

Reduce standby power
consumption by
impraving power supply
design or use of low
power states

CalPlug decision tree

Standby Load }»

Device design or setup (=]
configuration
improvement

[

Improve setup to reduce
ratal number of devices
reguiring standby power

Active Control

9“

Usa of a control switch ar
Tier 1 APS — manuallyf
automatically disconnect
from power when not in
use

Dewvice instruction or
design Improvemeant

Improwe usage
instructions or improve
design to promote proper
uzage

Wasteful Usage }»

Promote or improve
alternartive sclutions

Improve device design to
discourage inappropriate
usage

Improve alternatives ta
encourage this saluticn

4.|

1 [

Impreved internal power

Improwve the technical
affectiveness of presant
PoAvET Management
features

management design

Improve the
communication and/or
user experience/impact of
current power
management features

Extendead Internal)

Extarnal Energy
management

Extended External Energy

L T4 1t weith systarm

Improve intermal powaer
managerment with sensing
and internal control
intelligence

integration

-

Behavior modification,
wsar tralning

Improve paveer
managemant with
integration o external
POvET Management
systenm

Madify user bahaviar te
reduce passive wasteful
usage and combat
cbserved wasteful usage

. [

Update to a device that
comparably uses less
energy far the same

eparational functionality

FBetter
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Identifying device usage problems

¢ Aspects of device usage

R

»» Active usage

/7

% High consumption for type
*» Power management

/7

% Idle/unused periods
 Pattern

/7

% Delay periods to low-power mode

/7

< Warm-up periods

/7

% Load capacity

\/

+ Beyond individual devices

/

% Redundancy

Better
Buildings’
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Technology solutions: device level

*» Better devices
*+ Factor in energy savings

Energy labels

ENERGYGUID 2

Clothes Washer XYZ Corporation
Capacity Class: Standard Models G349, X838, 733 -
Capacity (tub volsme): 2.5 cubic fest

w numbers.

©®

$

* Your cost will depend on your utiity rates and use.

* Cost range based only on stendard capecity models

. 7g cos! besed on A weskanda
elecricity cost of 12 cants per KiWh and natual gas cost of §1 09 per them

fic.govienergy

4.6

Online comparisons

Utility energy efficiency programs
HP 2aun )

* Monitor Type: LED : !
& Screen Size: 24

Outage | Pay Bill | Moving | Espafial | Contact Us

‘ powering lives

. - Account Outages Ways to Save Smart Ener; Safety & Communi Marketplace
* Response Time: 5 milliseconds My C Y B e o P
Home - Ways to Save: Far Your Home - Rebates & Discounts
For Your Home _ Marketplace
= $ 1 17 Rebates & Discounts i
T

Get price drop alerts!

Energy Assessments + l.%
Rebates & Discounts - . a
g |

Appliance Rebates Get Instant
o rebates on
Smart Thermostat e e Lighting Discounts anargy-saving
Rebates datbontaestan ity & Get instant in-store discounts an Ermfucts
. i Choose ENERGY STAR™ home select ENERGY STAR™ certified E’ﬁkﬂ!—f .
¢ |deal efficiency with an Enervee Score Heating & Coaling appliances and save. LEDs. Marketplace
® Rebates
of 92 >
o CLEARCOST of $148 with a lifetime Service
Providers

Lighting Discounts i _{ p
energy usage of $31 f »
; -

Home Products
Discounts

Smart Thermostat Rebates

Pool Pump Rebates Home Products Discounts

Manage your heating and

coolua',g costs with an ENERGY Find instant discounts on

P H ) He|
« Lower price compared to similar Recycling STAR™ smart thermostat. energy-efficient home products. el
monitors > Income Eligible + - Izaﬂzlr%r;i?ftlc\enfy
® No price change since last week - 3 Improvements.
My Account Online Taols Leam More

Heating & Cooling Rebates

g

Manage My Energy + X

For Your Business + Upgrade your heating/cooling D o
® 4.6 starrating and boost your energy Install an ENERGY STAR™ poal
Taols & Resources + efficiency. pump and start saving now.

* With 432 reviews from 2 retailers

(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

Image _ Return &
: Power Consumption ECO
Signal Light Optimizer Off
i Sleep Mode off
Settings Sleep Mode Timer 0 min.
Lens Cover Timer Off
Extended ASY Mute Timer Off
' Standby Mode Communication Off
Hetwork ECO Display Off
L. | RHeset
[Eco
Info
Reset

Projector “eco” mode — default disabled

Can be complicated....

Power & sleep

Screen

On battery power, turn off after

3 minutes v

When plugged in, turn off after

15 minutes v

Sleep
On battery power, PC goes to sleep after

30 minutes v

When plugged in, PC goes to sleep after

3 hours ~

AN

Laptop ...and may still allow vampire load

39
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Technology solutions: control level

Individual control devices

s Better controls D, !

om'
r

< Individual control devices \ ( P
. _ — \,W,QQ s;:z::m
% Control device systems o ()73 ®

. . Router P :Q
*» Whole building management / \0

Control device system

REPORT
& Floor 1: Current Power Use 4 kw/h

COLLECT

(1) Floor 2: 30% Desk Space in use

@ Floor 3: 10 Automated Rules

A\, Floor 4: 1 Anomaly Detected

2 Ry ...."'l puts ‘-._..
‘ exig Om—e N Gl oy
) A | \ A 1 '
DMYCo' b \m/_,/ % x S‘ :..':a:::‘
\ wn S s

h . i e ———— © Navigant Consuting
(shown: Sapient) .
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Getting users onboard is key to persistence

“ Engage stakeholders at every level

—

<+ Owners

Plan, install, enable settings, monitor

» Facility managers —

% Management

< Workers Reinstall, uninstall, disable settings

» Maintenance

41
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Strategies for informing and engaging

Prompts, reminders Gamification User feedback

pmui

Usage Report
Level -2 Level -1 Baseline 0 Level +1 Level +2

£¥ Sleep Settings W O &) Apr22toApr2s () O

This Report Shown in: m

Energy Saver Target Profile e

Your Computer's States

5 5

@ Usage Report

|shil Time Spent Idle

l#7 Pattems Over Time
Computer
Saved!

W idle Active [ Sleep M Off

9 & & 2150 1597 410
Practicing positive energy usage would . l tons fewer ‘ acres of trees cars off the
provide the following benefits: carbon dioxide planted road
emissions

B ide Active @ Sleep or Off

» Tum off lights, printers, copiers, computers
and monitors when not in use.

» Enable power management settings on
computers, printers and copiers so they
power down when not in use.

» Use a smart power strip to manage plug
loads and turn off unused equipment.

ITALLADDS UP!

Hackel et al (2016) CoolChoices.com

Power Management User Interface (UCI)

42
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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.

43
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Would you like to share an update?

1. Raise Your Hand

 Click the Hand icon in the
Control Panel. The Hand icon

will turn green & when you
raise it.

File View Help @- DB X

Sound Check =mE %

(@) Computer audio
() Phone call

() Mo audic

2. Unmute Yourself

* Click the Mic icon at the top of
the Control Panel. The icon will

turn green when you have
successfully unmuted.

File Options View Hzlp &~ - e

P Audience view
b Shanng
I .i. | » Webcam and Video
- [ Audio

Sound Check @l -

E:I Computer audic
() Phone call

I
Transrmit [(Plantronics Savi Taox-M)
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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 emalil us:

Visit our BBA website:

46
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