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Connected Savings
Energy ScoreCard

The Energy ScoreCard is a Virtual Energy Audit that
educates the Consumer on:

®* HOW weather impacts their energy use

®* WHY they are using more energy than peer
houses

®* WHAT they can do with home specific tips to
reduce their energy consumption
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Gomecied Savings Energy ScofeCard for AUgUS
Tk 50 1 0

—
Hot Days ABOVE 100°

c::Id Days BELOW 69°
What's driving your energy bill? How weather-ready are you?

Your Energy Use i) Your Efficiency Scores

5 Insulation

7 Overall Score ﬂ Your home could keep out
70 heat better. Consider adding

o How well your home insulation.

o withstands the elements +

» 50 how much energy you use

g 7  Draftiness @
You're pretty well sealed -

Z o 6 Shading

i;: 30

The sun is warming your
20 house - you need some most of the cool air is
o more shade. staying in.

13 5 7 9 1113151719 21232527 29 3

Sunny Days Windy Days

You used much less energy than others
Last Month You Used a Total of 670 kWhs

UST ENERGY

— SIMILAR HOUSE AVERAGE

The best way for your PROPERTY to use less

Check the insulation in your attic. If you see gaps in your rafters,
it's time to add more, or have a pro check your insulation.

Expect a lower bill next month

Based on your neighborhood weather forecast,
we estimate your home will use 5% less energy
in September than what you used in August.

Your Energy Profile: How You Use Energy

The best way for YOU to use less energy
If you are keeping your house cool for your pet during the

g day, remember that your pets have higher natural body
g ° temps and they like to sit in the sun. Raise the temp and
a3 . save money to spend on some pet treats!
—
I

W VARIABLE LOAD Appliances, loads that people turn on/off
6PM MIDNIGHT HVAC LOAD Driven by weather & thermostat settings.
B BASE LOAD Appliances, loads that automatically turn on/off.
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Why We Need
Intelligence

Standard DR Load V™

Intelligent DR Load V™ -\\A
® Load administrators want uniform
load reduction
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® Dispatching all resources at once

will result in uneven reduction E

* Need to intelligently control the : : 00 3:00
level and timing of the setbacks
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Intelligent EE & DR Platform

®Turn a connected home into a
smart home

®* Maximize load shed with
comfort

® Device agnostic architecture

Optimal EE
* Daily and dynamic

Optimal DR

* Forecast home response

Intelligent

* Bin homes by thermal
& other characteristics

device optimization
e Factor in weather, TOU
and other variables

Optimization

f

Connected Savings
Energy Efficiency Engine

Connected
Device Data

o (==

Real-time Proprietary
Weather Data

Intelligently
Learns Over Time:
Residential
Thermodynamic
Model

¢ User Comfort Levels
® Behavior & Activities
* How Home Responds to

Diverse Weather Conditions
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S AVIN G S () SONNECTED  cONNECTED SAVINGS INTELLIGENCE - DASHBOARD
®
® CURRENT DEVICE SUMMARY UPDATED 13 MINUTES AGC .~~~ DR EVENT SUMMARY A
° Q frogram #Date #Start Time 2Duration
onnected Savings omrmasios o
4 Ercot 10/24/2016 07:30 PM 3hrs
[ ]
Intelligence (CSI) : e oo
@ Ercot 10/24/2016 11:40 AM 3hrs
Ercot 10/24/2016 10:12 AM 3hrs
9
Ercot 10/24/2016 10:00 AM 3hrs
® . . & nline: 2848 (79.84%) Ercot 10/24/2016 09:25 AM 3hrs
The Energy Insight Portal (EIP) provides »
T . . Ercot 10/24/2016 04:00 AM 3hrs
utilities full monitoring and control . ommore ossen 1o
H . . H ENROLLMENTS - (82322) Table | Chart | " A ’
capabilities to maintain grid health - ot oo 3
SEnrollment Date #Number of Enrollments
Ercot 10/21/2018 09:20 AM 3hrs
09/22/2016 35
oy . . Ercot 10/20/2016 02:30 PM 3hrs
® |nitialize, control and summarize DR events 0912172016 g
. . . . Ercot 10/20/2016 10:10 AM 3 hrs
and provides insights to make the right 0972012016 10
d .. Ercot 10/19/2016 04:10 PM 3hrs
09/19/2016 53
ECISlonS Ercot 10/19/2016 03:29 PM 3hrs
09/18/2016 3
Ercot 10/19/2016 03:10 PM 3hrs
Showing 21 10 25 of 651 <> Ercot 1019/2016  02:58 PM 3hrs

entries
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FORECAST & DISPATCH
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Discussion of NYISO Inclusion of Small Customer Loads

What We Will Cover

*Smart Trends and the Evolution of DR
®*AMI is a Condition for Take-off
°Frictionless Enrollment and Registration
®*Access to Meter Data

*Defining Performance and Pricing

() CONNECTED
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Smart Trends

Business in a Digital World

*Uber, the world’s largest taxi company, owns no vehicles.
*Facebook, the world’s most popular media owner, creates no
content.

*Alibaba, the world’s most valuable retailer, has no inventory.

*Airbnb, largest accommodation provider, owns no real estate.

7 CONNECTED
7 SAVINGS 10

AN a7



—

Platform Opportunity for Energy Markets

Changing Economics of Small Customer Participation

* Residential was burdened by upfront /implementation costs.

* Now customers adopt and pay for technology/ service to
improve control, connectedness, health and safety, comfort and
freedom, increase efficiency, reduce environmental impact.

e Already, 10% of all customers have communicating
thermostats, 40% of new homes have them installed.

e Platforms can market online, provide remote services,
aggregate and monetize value created.

\ CONNECTED
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Major New Participants are Entering the Market

New Moore’s Law of Multiplying Devices.....2007—10 million;, 2013—3.5 billion;, 2030—100 Trillion
IPv6 will expand the available addresses to 340 Trillion, Trillion, Trillion

(comcast Honeywell @
\— e

verizon & atad
TIME WARNER
CABLE C SmartThings

O revolu.
C‘» CONNECTED
7" SAVINGS 12




AMI is a Prerequisite for Participation of Small Customers

Consumption Data, Granular Enough for Market Settlement is the Coin of the Realm

®* Residential and small commercial loads each offer relatively
small incremental contributions, and therefore, revenues.

®* Potential revenues cannot justify deployment of sub-
metering today, in most cases even using a sampling process
(cost and dynamic populations)

®* Customers move relatively frequently, so stranded costs are
an issue

® NYis on Schedule to have AMI in time for the NYISO Process

N\ CONNECTED
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Creating and Monetizing the Value of Smart Things
Steps for Aggregations of Small Customers to Participate
e Attract, Enroll and Connect Customers

e Pathway for Third Party Access to Meter Data

» Utility/ISO Authenticates Participating Customer

* Customer Authorizes Access to Meter Data

* Register Load Resources in the Program/Market

 Demonstrate Availability and Performance—Match the
Performance Measurement and Payment to the Character of
the Resource—and Settlement

() CONNECTED
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0 WeatherBug Products Get WeatherBug Home Utilities Partners About Us Contact 3

Honeywell WeatherBug Home Enrollment

Enrollment

Upgrade your Honeywell thermostat

software to save BIG! Honeywell

Claim your free software upgrade for your Honeywell thermostat to save money,

stay comfortable and keep the lights on in Texas during peak energy use times

Upgrade and get:

« Additional Savings - Save on average $75* a year on your energy bill! This

software upgrade optimizes your Honeywell thermostat to cool and heat your
home at the best times, considering the daily weather forecast, so you stay

comfortable and save! Learn more

*An independent WeatherBug Home

Home Energy ScoreCard - Get a monthly virtual home energy report, neighbor Weather Optimization study found

comparisons, and customized energy-saving recommendations. Learn more that participating customers saved

$71 - $117 off of their energy bills.
You'll also be able to help Texas when the electrical grid gets too stressed. We'll Results may vary.

keep you comfortable while we manage your energy use during expensive peak
times (demand response) to help keep the electrical grid stable and the lights on in

your neighborhood! You can always opt-out if you want - no problem. Get started

Process -

You'll need your Honeywell TCC username and password.

Don't remember your password? Please go to the Total Connect Comfort website, and click ‘Forgot Password". If there are any

changes to your Honeywell account information, please update your account before enrolling into WeatherBug Home

CONNECTED
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Customer Authentication

Hnneywell | Total Connect Comfort

Before connecting your thermostat to the demand response program you need to create an account and set up your thermostat on the Total Connect
Comfort website.

www.MyTotalConnectComfort.com

Email address Password

tstat@weatherbug.com

Forgot Password?

CONNECTED
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Customer Authorization

Hﬂneywell | Total Connect Comfort

By clicking "I ACCEPT," | acknowledge and agree that:

» Honeywell will share certain information about me and my thermostat system (for example, name, contact information, and thermostat usage
information) with third parties in order to participate in the Demand Response Program.

» | am permitting the Demand Response Program or service to control the thermostat(s) | select.

» My use of the Demand Response Program will also be subject to the Demand Response Program end user license agreement (or similar terms of use)
and any information disclosed by Honeywell and me to Demand Response Program will be subject to the Demand Response Program privacy policy.

| ACCEPT

CONNECTED
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Connect to the Participating Thermostat

Honeywell | Total Connect Comfort

Please select one or more of the following thermostats.

WeatherBug HQ

O Homerator 6695

Houston, Tx

&) rtHerRMOSTAT

CONNECTED
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WeatherBug Products Get WeatherBug Home Utilities Partners About Us Contact Q

Honeywell WeatherBug Home Enrollment fome / Honeywell WeatherBug Home Enroliment / Honeywed WeatherBug Home Enroliment

Honeywell WeatherBug Home Enroliment

Confi th
’ Please take a look at your information received from Honeywell. Make sure everything
is accurate then 'Submit' below.

Need to edit your information? Go here (opens a new window to Honeywell's website) and click the
settings cogwheel for the location(s) you want to update. Once finished, come back to this window and
refresh this page.

Intension

‘ : : Please tell us:
Weather Bug a

--Please select a bill type--

1-1500 1501 - 2500 2501 - 3000

3001 - 5001 5000+

A WeatherBug HQ - 12410 Milestone Center Drive, Germantown, Maryland 20876

Sorry, this location is currently not supported by the WeatherBug Home Demand Response program.

* Indicates Response Required

| agree 10 the WeatherBug Home terms and conditions

) CONNECTED T
K SAVINGS _ .




Access To Meter Data

How complex the process is impacts commercial viability

e Aggregator must repeat this same process for access to the
meter data. Removing Friction from the system critical.

* Energy Hub White Paper Documents Commercial Impact
 What Entity Acts as the Repository of Meter Data?

— TX and Ontario have central repository
— ERCOT actually does performance validation directly

— Other markets the utilities are the repositories (Are they directed or
incented to facilitate access?)

\ CONNECTED
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Access to Meter Data is Everything

Every State is Separately Addressing the Issue of Meter Data Access

* Tension between protecting privacy and enabling new
technologies/apps from third-party providers for consumers

e Regulators worry about having authority to oversee and

stop/correct untoward behavior, So ESCOs have access but not
other 3" Party Services Providers

e California simply blocks access of bad actors
* PA requires a license

e Texas, lllinois, Ontario addressing issues

@*’ v CONNECTED
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Automate Data Access and Transfer

There is Access and there is Access

* Green Button Connect is being Implemented Differently

* Technical Implementation of GBC alone is not sufficient for
commercial viability
— Standardizing Data Transfer is Important
— But, consumers have new expectations for online transactions, and
the time and effort required

* Wide variety of current systems (Smart Meter Texas, utility
implementations, California Click-Through Working Group)

¢ ) CONNECTED
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Small Customer Loads are Weather Sensitive

Small Consumer’s loads are dominated by space conditioning

* What that means:
— They vary seasonally
— They are not like industrial loads
— Their ability to provide load reduction depends on their load
— The load depends on the weather
— The capacity to reduce load is variable, but predictable and reliable

— Their capacity to contribute to reliability or capacity is correlated with
the most likely time it will be needed

\ CONNECTED
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Value: Weather Sensitive Loads Drive Peak

ERCOT Load: 68,416 MW
Temperature in Dallas: 109°

Wednesday

March 9, 2011

5:15 PM

ERCOT Load: 31,262 MW
Temperature in Dallas: 64°

Small Commercial
25.2%

Small Commercial 28.9%

e Customer class breakdown is for

Large C&I competitive choice areas; percentages are
o extrapolated for munis and co-ops to
Large S&I 23.7% achieve region-wide estimate
43.7% * Large C&l are IDR Meter Required
(>700kW)

3/9/20111E17:15 8/3/20111E17:00
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Houston

1QP00HOmeEs DR Capacity vs. Average Temperature (30 min alert)

Chart Area b
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0 _AM%%MWH%%&W

65 67 69 71 73 75 77 79 81 83 85 87 89 91 93 95 97 99 101 103 105
Daily Average Temperature[°F]
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What Are We Measuring?

Predictable, Reliable, Variable

e Residential Loads are dominated by weather sensitive loads

* Performance expectations and pay should be aligned with the
character of the load resource:

— Measure the exact performance of the resource when called (“drop-
by” baseline) and pay based on performance (Texas ERS), or

— Measure the demand at the time of the event (“drop-to” baseline),
and pay for the willingness to stay offline (PJM Base Capacity or
Capacity Performance)

¢ ) CONNECTED
. SAVINGS

- \ 'y F

26



Pay for Performance

Transparency benefits ERCOT and Aggregators

 ERCOT ERS allows mass market aggregations to be bid
according to what they are able to provide when most needed

 ERCOT calls at least two events a month for tests, although a
previous event can replace the need for a test

e Pays for the actual performance (averaged)

() CONNECTED
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Accurately Measuring Baselines

The larger the Aggregation the more Accurate the Estimation in Control Groups

* Most existing baselines were created for relatively stable
industrial loads (Previous 50f 10, high 3 of 5 days, etc.)

* All tend not to measure residential/weather sensitive loads
well, and mostly under measure.

e SCE found even with day-of adjustment of 300% not accurate

* Nexant study found Control Group Protocols most accurate
(Random Control Testing or Propensity Score Matched Groups)

e Option is “Like Days” Matching

() CONNECTED

SAVINGS

2 . =
b V4
\ N 7/

28



Base Capacity

A different definition of Capacity

 Weather Sensitive Loads agree, upon being called to drop to a
pre-agreed upon demand level on the system, called a Firm
Service Level (FSL)

 Monitoring and verification of performance is quite simple; the
load simply has to be able to demonstrate through meter data
that it’s demand remained below the FSL

* This works for Weather Sensitive Loads, because on a cooler
day, the load may already be down: no sense in punishing it for
behaving as would be expected.

(¢, CONNECTED
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Registration of Residential Load Aggregations

Residential Aggregations are Dynamic

* Aggregators of residential loads, once a commitment is made
to a market, initiate an on-going marketing effort

 Customers are continuously being enrolled, so actual resource
is growing, and periodic enrollment adjustments are important

* Customers are also leaving continuously: allow replacement

* |SO process for registering the elements of a resource needs to
handle large numbers and churn automatically

 Allow reasonable minimum resource size

¢ ) CONNECTED
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Possible Program/Market Formats

Residential Loads are Flexible, Resilient

 Emergency Resource Service Only

e Capacity Resource Only

* Energy Resource Only

e Capacity Resource with Must Offer Obligation
* Ancillary Service

() CONNECTED
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Questions?

Robert King, Good Company Associates, 512-279-0751, rking@goodcompanyassociates.com
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Thank Youl!

Questions?




