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I Housekeeping

Welcome
= Safety
= Bathrooms
= Cell phones

BetterBuilt""




Session Survey Instructions

ol Verizon 10:22 AM

At the end of each session, you will be given 5 > R
minutes to complete the session survey. 1. The information learned in this session will
e e

1. Open the “HEF2017” app

2. Navigate to “Agenda” and select the session ? -

3. Scroll down to “Session Feedback” ° roee

4. For each question, select answer and hit Q  Nekhanegmancndisagres
“Submit” o) Disagree

5. Show completed survey to BetterBuiltNW rep o Strongly disagree

to earn points

6. Prizes awarded Friday to the top point earners

. See “Challenge” section in the app for activities ey et e

7. Assistance available at the BetterBuiltNW table Breinse dosle £ oanAtoncomEAY

adheres to.

Please select one answer
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Agenda and a word...

« DERSs and Duck Curves

« Hot in Market Demand ? —
©

* Hot in Utility needs

 How WE fit In

 Building Value
Propositions
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Popular Reality
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Why are we here today?

When can we cost-
effectively impact
homes?

= New Construction

= Major Remodels

= |ncentivized interventions

= Motivated stakeholders
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Outlook
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What is the duck curve anyway?

= No solar, loads grow
throughout day

30000

25000

= Solar production peaks

around mid-day e
* |Impactis a “duck” o
shaped curve -

= |mpact to utility
generation?
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load less solar and wind (Duck Curve)
for October 22, 2016
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Demand Response

Plane seats 85 people

100 people want to fly to Hawaii Airline pays 15 people to
take later flight

Credit: Peak Load Management Alliance
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Demand Response

The grid has 85 MW

The people need 100 MW of power Utility pays people to
use 15 less MW or use it
Credit: Peak Load Management Alliance at different times
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Then what are DERSs?

= Distributed generation

» Distributed storage e FERPE B
s N\
W '["! | \".\_~,~
= Time of use efficiency e =<.. JL”
,"“1 "v"‘l\w-fh
= Two way metering -

* |nteractive platforms
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Technology implementation

* Field perspective on implementation of
relevant technologies

 How this tech relates to wider DER
marketplace

 Renewable generation (solar)
« Smart controls




Residential Solar



Solar in the residential marketplace

* Growth as costs continue to decline
* Wide appeal
 Variety of ownership models, accessible

* New technologies driving increased
outputs, monitoring and analytics




Residential solar installations

1800
1600
1400
1200
1000
800
600
400
200

m Photovoltaic —Install Cost

— _

nl |

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

$10.00
$9.00
$8.00
$7.00
$6.00
$5.00
$4.00
$3.00
$2.00
$1.00
$0.00




Solar and new construction

« Solar as a viable building product
 Consumer Interest vs. builder interest

 Solar as a standard or as a standard
option
* Designing for solar




New home solar installations

Number of

2009 2010 2011 2012 2013 2014
m Solar Electric = Solar Ready

2015

2016



Challenges/Opportunities

* Integration into production model
* Builder/installer relationships

* The local marketplace post-RETC (OR
Res. Energy Tax Credit)

* Regulatory/policy concerns
* Real estate valuation




Challenges/Opportunities

* Exploring paired storage and advanced
battery systems

 Simultaneous installation with smart
thermostats

» Solar as part of community design




Smart Controls



Residential smart thermostats

* Popular and available
everywhere

« Consumer-facing
Incentives

e 1-2.5% Increased

whole home efficiency

— Incentives vs. incremental
costs

* Missed opportunities
for builders




Smart t-stats as a distributed resource

« Smart thermostat aren’t just smart, they're
connected

« Smart T-stats as a platform for demand
response and optimization
« Utility programs for customers
 Utility <> customer interactivity




Smart thermostats are a first step

* DR utility offerings may
be customizable

« Smart home
‘ecosystem’

« Smart homes can be
marketed

 Smart homes are a part
of smart communities







Capacity with and without Solar

Capacity by day

| N

Morning Late Morning Afternoon Late Afternoon Early Evening Evening Night

e==N\\/ AC Market e===100% Solar ====Baseline Capacity
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Capacity with and without DR

Capacity by day

Morning Late Morning Afternoon Late Afternoon Early Evening Evening Night

=NV AC Market e===DR Flattened

BetterBuilt""




How DERSs play a role over time

Stage 3:
Customer Distributed Markets
Adoption ,
Multi-party
Very High Transactions
. Stage 2: DER Adoption o& h/rlztril;e:s
5‘, DER Integration i
~l
&
Q Moderate to High DER Integration
Level of DER & Optimization;
Stage 1. Adoption Dist. Platform Development
Grid Modernization
Low Distribution
DER Adoption Smart Grid Investments
System

Aging Infrastructure Refresh

Time

Credit: Peak Load Management Alliance
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Is Residential the likely answer?
DR Growth Trajectory of the Portfolio

500 MW portfolio

- * Existing programs
W Other* .

500 - continue to grow, or
- Residential Pricing h
= | phase out
-3 400 Residential DLC
E ® C&I Curtailable Load reach matunt_'ﬁ‘
& 20 saturation quickly

8

* Pricing may be

5 contingent on AMI

205 2016 2017 2008 2019 2020 2021 Q022 2023 024 2025

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

source: Confidential Utility DR Strategy Team Credit: Peak Load Management Alliance
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Translating to DR solutions

Duke Energy Florida’s
EnergyWise Home Program

= 418,000 participating customers
and 550,000 Direct Load Control
switches installed

= 653 MW load management

= Controlling water heaters more than
140 times per year, on average

Credit: Peak Load Management Alliance
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Translating to DR solutions

Pacific Gas and Electric

Company’s Smart AC
Program

= 150,000 customers with one-way
paging load control devices that
provide peak period load reduction
of ~ 80-100 MW

= Lead a consortium of utility reps and
vendors to reconfigure using Smart
Grid-based, two-way load control
switches

Credit: Peak Load Management Alliance
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Translating to DR solutions

National Grid

= Combined technologies and
strategies to achieve DR through
dynamic prices, direct load
control, and behavioral energy
efficiency

= Provides customers with smart
thermostats, load control
devices, web apps, and
iIn-home displays to deliver
real-time energy use and
compelling messages

Credit: Peak Load Management Alliance

BetterBuilt""
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Builders, Raters, and
Key Stakeholders




IVaIue Propositions

Customer Experience Drives Utility Value

Technology

Source: Navigant

Customer Value

e i ) & Sy E—afe & S E=Taiy

Deferred investment
Ancillary senices
Customer satisfaction
Customer engagement

> -
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Value Proposition #1

Low-carb, gluten-free, less-
hassle, earth friendly power

usage & . "‘

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

= Partners well with Energy
Efficiency efforts
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Value Proposition #2

Self reliance and less
dependence on the grid

= Building homes with
storage, generation, and
complete controls speaks
to desire for more control

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

BetterBuilt""
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Value Proposition #3

Grid and National Energy
Security

= Reduce dependence on
foreign fuel sources

= Stabilize the reliability of the
grid

= The military is pioneering
advancements in micro-
grids!
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What do we propose as a
response?

Smart Homes are a no
brainer

= Low cost of entry
= High customer interest

= Possibility for energy
efficiency and demand
response

BetterBuilt""
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Pre-wire, plumb, frame, and
ready homes for Solar

https://www.silkroadenvironmental.com/products
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Consider your water heaters

Tanks are nice thermal
batteries

HPWHSs are cutting edge
and provide savings

Newest units come with
smart controllers and apps

http://www.rheem.com/products/water _heating/tank/hybrid/
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Install or wire for charging
stations

The Rise of Electric Cars

BNEF sees more than 20 million sales by 2030 :
Millions EV penetration

o by 2040

35-47% of new
cars

20

15

10
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2016 2018 2020 2022 2024 2026 2028 2030

= Rest of the world

» Japan
m China
= USA

u Europe

BetterBuilt"" Source: Bloomberg New Energy Finance



Our gquestions for YOU!

= What are you seeing in the New Con market around
DERs?

= What barriers are you seeing on technology adoption?
= What are you seeing/hearing with Utilities?

= What technologies or equipment has you excited?

= What value propositions do you see?

BetterBuilt""
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Thank You

Dan Wildenhaus
Cameron Welch

Info@betterbuilthw.com



