


\

WHY PLUG LOADS?

®* In 2019, combined plug loads
represented about 50% of end-use
electricity consumption in commercial

building

® According to US EIA data, office
equipment energy consumption is

expected to grow by 44% through
2040

®* Other commercial building plug and

process loads are expected to grow

28%

Figure 1: U.S. Commercial Building Electric Usage by End-Use Category
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Figure 2: Expected Change in Electricity Consumption of Major End Uses in U.S.

Commercial Buildings from 2019 to 2040
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2009 RASS: 6,296 kWh per Household

2019, plug loads made up between e vt 2003 Flecri UECs
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Plug Load Energy Commercial Building Energy Smart Home /Home Energy Behavioral Interventions Codes and Standards
Management Systems Management Systems Management Systems
(PLEMS) (BEMs) and Integrated Plug (HEMS)
Load and Lighting Controls




1§ PLEMS

® Central management of PLs (scheduling,

sensor-based controls) via software

platform connecting various hardware:
® Occupancy sensors
* Smart plugs

®* Advanced Power Strips
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historical and re Source: Electric Power Research Institute, Inc.
Biology Lab Study (5 mon
* |IBIS PLEMS
* Monitored energy usage and enabled automated

switching of lab equipment plugged into smart

device

/) * Tested for flexible load feasibility/ demand

response event




dy
energy

e
ys of 35.7 GWh/year

(2020) ustomer bill savings of $7.5

* Potential custome
* Potential greenhouse gas o - *  Potential greenhouse-gas avoidance of 15.3

CO2e per year million kilograms CO2e in 2020.
Demand response test successfully reduced 22%

energy consumption during event; longer term
testing necessary
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®* Maijor suppliers: Siemens, Schneider

Source: cim.io
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BEMS CASE STUDY: PLUG LOAD MANAGEMENT USING A
BUILDING ENERGY MANAGEMENT SYSTEM (UCSD)

Sample Result:

| : :
Demonstrated inte oSN Global Policy School (Robinson Hall)
outlets into building automation * 25 plug loads
system * ON 7Zam-6pm M-F; OFF weekends

* 1 week used 67.4 kWh (66%) less energy than
baseline; Estimated annual savings: $1,192

® Recorded baseline data

* Configured BAS to turn smart
outlets on and off on set schedule

®* 800 plug load controllers across
14 UCSD campus buildings

* 3 levels of control (static, schedule
tightening, usage optimized)

Figure 1: One week of controls consumed 66% less energy than the baseline week.

Source: UCSD
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Prosumer sale to grid
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S : Mah tra & N 2002
*  Major suppliers: Schneider Home, R S P 200
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®* Alieto n that could identify and
incorporate real- anage appliance and energy storage

schedule. Results showed 46.6% decrease in grid reliance, and 57.7% reduction in energy
costs compared to non-scheduled scenarios
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Home Energy Rep:«
feedback, and targeted al €
influential in changing behaviors, especially at home

Tariffs /incentives for peak consumption reduction are

important behavioral nudging tools for utilities

as

City of Portland

HOME PROFILE

1234 Anyplace St
Portland, OR 97201

1923

945 sq. ft.

2
ASSESSMENT
12/22/2017
12/22/2025

Maria Gomez
Gomez Energy Partners

503-555-1211

mgomez@
gomezergymodeling.com

1234567890

.S. DEPARTMENT OF

?)ENERGY

THIS
HOME'S
SCORE PER YEAR

THIS HOME’S ESTIMATED

ENERGY COSTS

: Betltg_r Home Energy Score
uildings’

Higher Lower
energy 2 3 4 5 6 7 8 9 0 energy
use use

SCORE TODAY

Official Assessment | ID#1234567

The Home Energy Score is a national rating system developed by the U.S. Department of Energy. The Score
reflects the energy efficiency of a home based on the home’s structure and heating, cooling, and hot water
systems. The average score is a 5. Learn more at HomeEnergyScore.gov.

HOW MUCH ENERGY IS THIS HOME LIKELY TO USE? How much

Electric: 10,000 kWh/yr. X does
this home

Natural Gas: 0 therms/yr generate?

Other: 776 gal/yr. KWh/yr

TOTAL ENERGY COSTS PER YEAR $2,932

THIS HOME’S CARBON FOOTPRINT:

9.2
This Homa

: i :
2 a i

What should my home's carbon footprint be? Between now and 2030, Portlanders should reduce reduce
carbon pollution per household to 3 metric tons per year to reach our climate goals.

+ Actual energy use and costs may vary based on occupant behavior and other factors.
- Estimated energy costs were calculated based on current utility prices (50.11/kwh for electricity;
$1.09/therm for natural g 8/gal for heating oil; $2.21/gal for propane).
+ Carbon footprint is based only on estimated hc
and fuel-specific emissions factors provided by

ns are estimated based on utility

« After two years, energy prices and carbon emissions fz are subject to change.

« This report meets Oregon’s Home Energy Performance Score Standard and complies with Portland City
Code Chapter 17.108.

Source: Enerstructa
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HEMS Protocols:

®* BACNET; Modbus; LonWorks: Commercial building
communications

® Matter: Smart speaker/smart home
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®* Home health er
home breathing machines, dialys 2 /hea onitors,
require uninterrupted power supply

® Robotics — Commercial and residential robotic cleaning

machines/vacuums, personal assistants, etc.

%
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