
Better Buildings Summer Webinar Series 

We’ll be starting in just a few minutes….

Tell us…

What topics are you interested in for future webinars?

Please go to slido.com and use event code #DOE to submit 
your responses.
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2_Title Slide

Case in Point : Oregon’s Recent Efforts to 
Reduce Plug Load Energy Consumption
July 22, 2020
1:00 – 2:00 pm EDT
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Plug and Process Loads Technology Research Team

PPL@nrel.gov

Technical Team Lead:
Dr. Kim Trenbath

National Renewable Energy Laboratory (NREL)
Kim.Trenbath@nrel.gov

Phone (office): (303) 275-3710

Amy LeBar
NREL

Robin Tuttle
NREL

Kristi Maisha
NREL Intern
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Plug and Process Loads Technology Research Team

Making U.S. commercial buildings more efficient through plug and process loads.



Check out our website and explore our resources!

• Plug load disaggregation fact 
sheet

• Paper on Emerging Technologies 
for plug load management in 2020 
ACEEE conference proceedings

• Guides for assessing and reducing 
plug loads

• Utility incentives

• Recorded webinars

https://betterbuildingssolutioncenter.energy.gov/alliance/technology-solution/plug-process-loads
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Please go to www.slido.com
using your mobile device, or by opening a new window

Enter Event Code

#DOE
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Please go to www.slido.com and enter code 
#DOE to respond

Poll #1

http://www.slido.com/


1

2

3

Agenda

Dave Wortman - Oregon’s Statewide Plug Load Strategy  

Stephanie Kruse - Oregon’s Efforts to Reduce Plug Load 
Consumption: Implementing Plug Load Practices 

Questions
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Today’s Presenters

Stephanie Kruse
Oregon Department of Energy

Dave Wortman
Oregon Department of Administrative Services
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Dave Wortman
Statewide Sustainability Office
Oregon Department of Administrative Services

Submit Questions 
www.slido.com event code #DOE10 10



Oregon 
Department of 
Administrative 
Services 

Oregon’s Statewide Plug 
Load Strategy 

Dave Wortman
Statewide Sustainability 
Officer
July 22, 2020 11



Presentation Overview
• Oregon’s commitment to energy 

efficiency and climate change
• Why develop a statewide plug 

load strategy?
• How it was developed?
• Major elements of the strategy
• Implementation through 

statewide policy
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State of Oregon Government

• About 40,000 employees
• Over 80 state agencies 
• Over 1,500 agency-owned facilities
• Over 700 leases – including privately leased 

space
• Long history of energy 

efficiency/sustainability efforts (2001 
Oregon Sustainability Act)

• Executive Orders 17-20, 17-21 on building energy, 
climate change and electric vehicles

• Recent Executive Order 20-04 on climate change
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EXECUTIVE ORDER 17-20
• Signed by Governor Kate Brown in November 

2017
• Lays out several energy efficiency and climate 

change-related directives
• Energy efficiency in state buildings
• Commercial and residential energy codes

• Leadership in state government
• High performance building energy targets
• Carbon neutral-ready new construction
• Statewide plug-load strategy
• Energy and water efficiency standards for equipment
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WHY FOCUS ON PLUG LOADS?

• Plug loads can be two to three times 
larger than lighting loads in offices

• Plug loads comprised 25-30% of 
electricity use in standard office building 
in 2012

• Can be as much as 50% of electricity use 
in high efficiency office buildings
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Please go to www.slido.com and enter code 
#DOE to respond

Poll #2

http://www.slido.com/
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Plug Loads Addressed by the 
Strategy

• Computers, laptops, and monitors
• Copiers, printers, scanners, faxes, and multi-

function devices
• Televisions, DVD players
• Smart boards and projectors
• Computer speakers and other peripheral devices 

like personal space heaters and fans, phone 
chargers

• Work area task lighting
• Refrigerators, microwaves, water 

coolers/dispensers, and coffee machines
• Cold beverage and vending machines
• Clothes washers/laundry facilities

Types of 
Plug 

Loads



STRATEGY DEVELOPMENT PROCESS
• Defined scope of strategy with Governor’s 

office (stationary equipment inside 
buildings)

• Obtained grant-funded research support 
from ACEEE, New Buildings Institute

• Engaged stakeholders
• Agency IT managers, facility managers, energy 

analysts, sustainability coordinators
• Multi-agency working group
• Energy Trust of Oregon

• Overall one-year development process
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• Provide a framework, allow for agencies to customize
• Address the entire lifespan of plug loads

Guiding Principles

THE FINAL STRATEGY
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Procurement: 
Efficiency and 
power 
management 
capabilities

Manufacturer 
settings: Our-of-
the-box settings

Customization: 
Power 
management 
settings by agencies

Controls: plug 
strips, timers, 
master switches

End user 
interaction: 
adjustments, 
protocols, 
behaviors



• Create inventory
• Conduct user assessments
• Review and adjust internal 

settings or add controls
• Replace equipment
• Remove equipment not 

being optimally used

Portfolio Management

THE FINAL STRATEGY
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Plug load breakdown in small office in Portland, Oregon.



• Consolidate and centralize 
first

• Choose the right size and 
quantity

• Identify standards and 
specifications for 
procurements

• Pick the right time to 
upgrade

Develop Procurement Specifications

THE FINAL STRATEGY
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• Complete periodic 
assessments – surveys, 
equipment logs, night walks

• Continually engage users
• Adjust configurations over 

time
• Look to external controllers

Optimize Use

THE FINAL STRATEGY
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• Explain benefits, business case, value of 
employee action

• Engage with employees and managers
• Identify a plug load champion and train the 

trainers
• Quickly address user needs and configurations
• Partner with IT and other departments on 

implementation
• Run a pilot program to address concerns

Educate and Engage

THE FINAL STRATEGY
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MEASURING AND MONITORING

Assumed Savings

• Project savings from 
literature or other 
case studies

• No direct 
measurement

Spot Measure and 
Extrapolate

• Use data loggers on 
specific pieces of 
equipment, over-
the-outlet meters, 
circuit level meters

• Extrapolate results 

Sub-meter

• Separately meter 
plug loads on floor, 
section, or building

• Can be temporary 
or more permanent
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IMPLEMENTATION: STATEWIDE POLICY

• Executive Order 17-20 directed 
DAS to update statewide policy

• Department of Administrative 
Services Statewide Energy and 
Resource Conservation Policy

• Vehicle for implementing plug load 
strategy

• Every agency must comply with 
policy

• Applied to state owned and leased 
facilities
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IMPLEMENTATION: STATEWIDE POLICY
• Directs agency IT departments to 

deploy computer power 
management

• Directs use of shared printers and 
central printing services

• Provides guidelines on personal 
appliance use in work spaces

• Provides guidelines for communal 
appliances

• Agencies must monitor, measure 
and periodically report on progress

• DAS, ODOE provide support 
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HELPFUL LINKS
• List of Oregon executive orders: https://www.oregon.gov/gov/admin/Pages/executive-orders.aspx

• Statewide Plug Load Strategy: https://www.oregon.gov/energy/Get-Involved/Documents/2018-BEEWG-
Plug-Load-Strategy.pdf

• Efficient Equipment Procurement Standards: https://www.oregon.gov/energy/Get-
Involved/Documents/2019-Efficient-Equipment-Standards.pdf

• Energy and Resource Conservation Policy: https://www.oregon.gov/das/Policies/107-011-010.pdf

• DAS Sustainability Program: https://www.oregon.gov/das/Facilities/Pages/Sustainability.aspx

THANK YOU!

Dave Wortman, Statewide Sustainability Officer: david.wortman@Oregon.gov
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Please go to www.slido.com and enter code 
#DOE to respond

Poll #3

http://www.slido.com/


Stephanie Kruse
Facilities Engineer
Oregon Department of Energy

Submit Questions 
www.slido.com event code #DOE29 29



Oregon 
Department of 
ENERGY 

Oregon’s Efforts to 
Reduce Plug Load 
Consumption:
Implementing Plug Load 
Practices

Stephanie Kruse

July 22, 2020
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• Implementation

• Measurement and Verification

• Policy actions to reduce plug loads

• Impact of COVID-19 on Oregon State’s plug loads

Outline

Implementing Plug Load Practices

31



32

ODOE and DAS 
partnered to present the 

Plug Load Workshop 
for state agencies to learn 

about the new policy and how 
to start implementation. 

Plug Load 
Workshop



Plug Load Workshop 
included: • Measurement methods with 

tool examples and 
demonstrations

• Energy Trust of Oregon utility 
incentive information booth

• How to conduct a night audit
• Intro to the resource 

conservation policy
• Common plug load pitfalls and 

how to start addressing them. 
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Personal Appliance Cubicle examples



Plug Load Workshop 
included: • Resources available to agencies 

including:
• educational posters
• worksheets for measuring 

impact
• utility incentive information

• M&V through ODOE’s SEED 
program

• Networking with other 
agencies’ sustainability and 
facility teams
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Network Managed 
Energy Conservation 

Strategies

• Address variance in existing power 
management settings (many disabled)

• Enabling wake on LAN to enable 
maintenance and other work during 
off hours 

• Implementing automated shut downs
• Enable ‘hibernate’ instead of ‘sleep’ 

due to security risks

• Energy efficient procurement

• Virtualization of servers
• Decommissioning unused servers
• Consolidating servers

36

DAS Information Services rolled out network 
conservation strategies in DAS managed facilities 
across the state in 2019

Average electricity use per computer was 
reduced approximately 25 kWh per day!



Network Managed 
Energy Conservation 

Strategies

• Replaced servers with hyperconverged 
server cluster 

• 3 servers each run 6 virtual 
servers. 

• Reduced load on building cooling 
system

• Re-imagined printing
• There used to be 8 division 

printers, 3 multi function 
machines, and Many desktop 
printers 

• Implemented a secure print 
network, requires a badge scan to 
print at device where you want to 
print

• Now less than 10 printers for 
whole department 37

In 2016 ODOE committed to modernize 
and increase efficiency in information 
technologies. 



Network Managed 
Energy Conservation 

Strategies

• For ODOE modernization means:
• conversion to secure cloud based 

systems where possible. 
• moving document storage to the 

cloud
• Addressing and replacing old 

energy inefficient equipment on 
an aggressive cycle. 

These existing practices set ODOE 
up to smoothly transition to remote 
work in the recent response to 
COVID-19
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Custom Plug Load Project

• Energy Trust of Oregon worked with DAS 
to develop a custom incentive package 
for plug load control in state buildings

• Program includes:
• Free onsite assessment of plug loads
• Free report with recommended strategies, 

costs and simple payback
• Eligibility for advanced plug strip incentive

5 DAS Building + Capitol Building work with ETO

39
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Measurement and 
Verification

• ODOE’s SEED program tracks facility energy 
data for 312 existing state buildings for 21 
state agencies

• Buildings greater than 10K square feet

• In 2018,  43% of tracked buildings met their 
performance targets (ASHRAE 100 or custom 
target for unique building types per EO 17-20)

• Significant opportunity to capture energy 
efficiency savings 

• This developed baseline can be used for 
comparison to measure the impact of the 
Resource Conservation Policy.
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Oregon’s Policy Action on Plug Loads

• Developed Zero Energy Ready Home 
baseline for residential 

• Commercial code updated to ASHRAE 
90.1-2016

• This code includes provisions for including 
automatic receptacle control in some 
spaces

• Executive Order 20-04 sets ambitious 
60% reduction target in building energy 
use

Building Energy Codes

42



Oregon’s Policy Action on Plug Loads

• Oregon is in the process of updating 
appliance standards

• Remove standards that have been pre-
empted by federal regulation

• Add standards for appliances not covered 
under federal regulation

Appliance Standards

43

1) High CRI fluorescent lamps 6) Commercial dishwashers

2) Computers and computer monitors 7) Commercial steam cookers

3) Faucets 8) Residential ventilating fans

4) Shower heads 9) Electric storage water heaters 

5) Commercial fryers 10) Portable electric spas



OR Building Energy Use and COVID-19
In spaces, where the majority of state workers are able to work from home

• Direct actions
• Many agencies are physically unplugging and turning off devices in unused space
• Plug load energy consumption has been reduced by as much as 60%

• Automated Building Control Adjustments
• Facility managers are adjusting building automation systems to respond to COVID-19
• Recommendations include increasing outside air, installing finer filters and disabling demand controlled 

ventilation to minimize the spread of disease. 
• This is currently generating cooling savings, and increasing load on fans, but could become an added cost 

once heating becomes primary in the fall. 

• Existing Control Strategies
• Existing energy savings practices, such as occupancy sensor controlled lighting is yielding energy savings 

in unoccupied spaces
• Lighting energy consumption has dropped by as much as 35% 
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Q & A

Submit Questions 
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Discover online training and 

education opportunities from the 

U.S. Department of Energy (DOE) 

and Better Buildings Affiliates who 

are working with DOE to promote 

energy efficiency in U.S. buildings 

and manufacturing plants.

Learn more at: https://betterbuildingssolutioncenter.energy.gov/e-learning-center
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Better Buildings: Summer Webinar Series

BEHIND THE METER 
DISTRIBUTED ENERGY 
RESOURCES:
BEST PRACTICES FOR INTEGRATING 
DERS INTO COMMERCIAL BUILDINGS

July 8

PROGRAM DESIGN WITH 
EVERYONE IN MIND:
LOW-INCOME SOLAR
PROGRAM STRATEGIES

July 9

THE DYNAMIC DUO:
UNLEASH PUBLIC SECTOR ENERGY
SAVINGS WITH FINANCING AND
TECHNICAL ASSISTANCE 

July 14

CASE IN POINT:
OREGON’S RECENT EFFORTS TO 
REDUCE PLUG LOAD ENERGY 
CONSUMPTION

July 22

STRATEGIES TO COMBINE 
ENERGY + HEALTH UPGRADES 
IN MULTIFAMILY HOUSING

July 21

EVERYONE HAS A 
DATA CENTER:
HOW TO BE AN ENERGY
CHAMPION FOR YOURS

July 28

SUCCEED WITH 
SUBMETERING:
HOW TO MAKE THE BUSINESS CASE

August 4

NEXT-GENERATION BUILDING 
PERFORMANCE POLICIES:
MAXIMIZING ENERGY SAVINGS AND 
ENVIRONMENTAL IMPACTS

July 16

On-Demand Webinars
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https://betterbuildingssolutioncenter.energy.gov/webinars-on-demand
https://attendee.gotowebinar.com/register/8413685484394011920?source=BBSS7-SC
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Better Buildings: Summer Webinar Series

Learn how to make the business case for energy efficiency in data centers. This webinar will 
help participants identify key stakeholder interests, underlying drivers, and institutional and 
technical barriers that need to be considered and give attendees an overview of the 
technical concepts and relevant tools and resources involved. Attendees will also hear a 
real-world example from a data center that has effectively engaged stakeholders, aligned 
interests, and overcome barriers to implement energy efficiency measures.

EVERYONE HAS A 
DATA CENTER:
HOW TO BE AN ENERGY
CHAMPION FOR YOURS

Tuesday, July 28, 2020 |  3:00 - 4:00 PM ET
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Kim Trenbath
National Renewable Energy Laboratory
Kim.Trenbath@nrel.gov

Additional 
Questions?
Please Contact Us

Better Buildings Solution Center
https://betterbuildingssolutioncenter.energy.gov/

General Inquiries
BetterBuildings@retechadvisors.com

Program Support
ksanderson@retechadvisors.com

Follow us on Twitter
@BetterBldgsDOE

Dave Wortman
Oregon Department of Administrative Services
David.WORTMAN@oregon.gov

Stephanie Kruse
Oregon Department of Energy
Stephanie.Kruse@oregon.gov
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