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US EIA - Residential Energy Consumption Survey

Residential electricity consumption by end use

ercent of total
P lighting 10%

TVs and related 7%
clothes dryers 5%

air conditioning
17%

ceiling fans
. previously air handlers (heating)
space heating published new o Scai s Roene
15% end uses NN .
end uses —] cooking
§ dehumidifiers

microwaves
pool pumps
air handlers (cooling)

=

water heating humidifiers
14% dishwashers
: . clothes washers
= refrigerators coitdeanaiize e hot tub heaters
Ci-a\ 7% classified 13% evaporative coolers

hot tub pumps



Energy Efficiency and Energy Savings

Strategies & Technigques:
@ . Unplug Devices
") «Efficient Lighting
| » Air Seal and Duct Seal

Q.. * .« Insulate the Home

ﬁj/:t:‘I - Heating & Cooling

ay ° Water Heater

ﬁ * Energy Star Appliances
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What 1s a Smart Home?

A smart home is a convenient home setup where appliances and devices

can be automatically controlled using a mobile or other networked device.
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Poll Question

Which emerging technology are you most excited about?
Smart Lighting
Smart Appliances
Smart Thermostats
Smart Security Systems
Smart TV's and Entertainment

Whole Home Energy Monitoring Devices



What i1s a Smart Grid?

A smart grid is an electricity network allowing devices to communicate
between suppliers to consumers, allowing them to manage demand,

protect the distribution network, save energy and reduce costs.

SMART GRID Smart appli
ision for the futiure — a network an shut off in response to
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Reliability, Resiliency and Hardening

Reliability — planning for common, frequent events
Resiliency — planning for infrequent, highly critical events

Hardening — changing infrastructure to be less susceptible to damage




Critical Industries

* Hospitals
« Utilities and Pipelines
o Water and Wastewater Facilities

* Transportation Infrastructure (railroads,
mass transit, airports)

* Telecommunications and Data Centers
 Continuous Process Manufacturing
* Financial Industry
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Advanced Metering Infrastructure (AMl)

Smart meters are electric meters W/ L=
that communicate directly with { /B
your power company.
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AMI supports the transition to a
smart grid by enabling better data
collection and analysis.

By improving the quality of meter data and analysis,
electric companies can also enhance their customer
service and operations.




Smart Meter Infrastructure

Smart Meters by State, 2015

Percent of
households
with smart meters

0—15%
B 15-50%
B 50-100%

Source: Edison Foundation, Institute for Electric Innovation



Microgrids and Energy Storage
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Renewable Energy Integration

Flexibility and additional
capacity will facilitate more
renewable energy
iIntegration




The Benefits of a Smart Grid

* Lower power costs for consumers
* More efficient transmission of electricity

* Quicker restoration of electricity after
power disturbances

* Reduced peak demand and reduced
operations and management costs

*|Increased integration of large-scale
renewable energy systems

* Better integration of renewable energy
* Improved technology and security




Heron’s Nest Case Study

BRUNSWICK
ELECTRIC

Membership Corporation

= Located on Brunswick EMC’s
system in Shallotte, NC
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Connected Neighborhood

ne
% Ry Some of the features:
Pard. ¥ = LED Lighting
;?’ 'ﬂ""“‘“gﬂ, =  Low E-Glass
%7_.‘ o .-+ . = Efficient Heat Pumps
gr=d k= ~ ®: . ¢ = Energy Star Appliances
. *+ % . & = ecobee 4 Smart Thermostats
e ) 0™ O = Smart Water Heaters
B ¥ e = Pre-wired for EV’s
2 Microgrid Application

& NCElectric Cooperatwes

e Rl



Poll Question

What would be your preferred backup power source?
In-Home Battery Energy Storage
Community Energy Storage System
Backup Gasoline or Propane Generator

| Rarely Lose Power / Have Not Thought About It



Reed’s Crossing Case Study

* Partnership between utility and
development: Reed’s Crossing

e Described as Resiliency Measures

* Measures align with DR and DERs
 Smart Thermostats
* Controllable water heaters
* Energy Storage ready
e Solar ready
e EVready

foo
Portland General

\ / Electric
DESIGN GUIDELINES

REEDS



What is Grid Optimization?

3 Thi NES (plus some other things)

A. Demand Response
B. Distributed Energy Resources

C. Non-wire Alternatives



Which of these are you familiar with?

What is the duck curve anyway?

 Nosolar,loads grow ~ leiessiamtwratckcns Dragon Curve

throughout day i
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California Energy Commission prog w30 2025 California Energy
Commission and NREL



Which of these are you familiar with?

Nessie Curve

Tone Sermws
J | 5 Legend
* Commercial Load prohle
* Residential Load profile
‘“ * Residential Load profile

* Residential Load profile
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Bipolar Camel

BPA Balancng Authority Load & Total Wind, Hydro, Fossil/Siomass, and Nudlear Genaration, Last 7 days
295ep2018 - 060ct2018 (last updated 50ct2018 10:25:44)

| Load Wind e Hydro Fossil/Biomass ~ Nuziear |




Flexible load can be available throughout the day

Load (Top) and Generation (Bottom)

MWa
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Is Residential New Construction the Answer?

DR Growth Trajectory of the Portfolio

B
LT RO
500 MW portfolio '

* Existing programs
continue to grow, or
phase out

m Other*

8

Residential Pricing

8

Residential DLC
* Some programs may

reach maturity/
saturation quickly

m C&! Pricing

® C&I Curtailable Load

DR Capabiility (MW)
g g

g

* Pricing may be

" contingent on AMI

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

* Examples of “Other DR” programs include electric vehicles, industry-
specific (e.g., agriculture) and generator programs, etc.

Source: Confidential Utility DR Strategy Team 97



The Consumer Adoption Curve

A
Stage 3:
Customer Distributed Markets
Adoption ; Doliars | £~ Codes &
Mum |nvisze; ‘ .'!' s;nodsards
Very High Transactions
v Stage 2: ek dceton O&M'lmi
8 DER Integration g g;\;ue xl..xrie
~ K
4 0 :
3 Moderate to High DER Integration 3 ... Transformation
Level of DER & Optimization; =
Stage 1: Adoption Dist. Platform Development =
Grid Modernization
Low Distribution
DER Adoption Smart Grid Investments System
Aging Infrastructure Refresh ¥s
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Time Time

Source: NEEA

Credit: Peak Load Management Alliance



Identify DERs ready
for deployment

Program . . .
Innosation Investigate innovative market
Pineline delivery options that program
P could adopt
Investigate
modeling toolsto  petermine grid
support DER and locational Resid ve
valuation values Ges.lj gntts. lye |(;\
rl ptimize

? Homes delivering
streams of values to

Economic/

Regulatory
Advancement o
l ‘ Inform the utility,
Test tools & regulatory rule- themselves and
methodologies making society
Internal Identify l
Program l alternative
Evolution funding soufrces
Investigate
statewide
acquisition

programs



FiGURE 1: Starr's INmAL VISION FOR THE TRANSITION TO A MoDerN GRrID

Traditional

1-way power flow ) P x 2-way power flow Distributed,
and ST * Holistic planning and variable energy
oo energy resources S
communication * Enabling communication resources
technologies
i - " A t -
Respopswe Pradictable load Customer interests u omatec! Dynamic,
locational ; ttierns system opertaions managed load
planning P ¢ New markets and and data capture and generation
providers
= . '
et Aggregate-level S cssions Real-time, total Granular
Limited, manual AT .
! forecasts and system visibility, forecasting and
data collection g : .
generic valuation control valuation

Note: The DSP investigation will provide a clearer understanding of where each utility falls within this continuum.



Automatic customer
enrollment in utility DR
programs

Integrate renewable
energy

Higher program
realization rates

Reduced GHG
emissions & Grid Costs

Who Benefits?

Ease of participation
for customers

Minimal installation

disturbance to
residents

Savings potential {10%-
19%)




Example Value Propositions

Value Proposition #1 Value Proposition #2

More control and reduced

Low-carb, gluten-free, less- reliance on “the grid/the man”

hassle, earth friendly power

usage L _
= Building homes with storage,

generation, and complete
controls speaks to desire for
more control

co Q = App controls for devices,
lighting, and appliances
control regardless of where
you are

0“0‘

= Partnering DERSs in construction
can lead to less reliance on fossil
fuel powered peaker generators

= Partners well with Energy
Efficiency efforts



Example Value Propositions

Value Proposition #3 Value Proposition #4
Grid and National Energy Futureproof against
Security code/program changes
» Reduce dependence on = Current reach qodes already h ASK ABOUT
foreign fuel sources address these items . ENERGY STAR
-Or2f 1 | ceniFie HomEs

= California is already
mandating these measures

= Stabilize the reliability of the
grid

= States with climate goals or 4* STEPCODE
* The military is pioneering &arbon pricing are looking 16 Ml oo
advancements in micro- future codes to help meet e

grids! goals
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Thank You!
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