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Setting the Scene 88

A Control technologies, such as smart thermostats, are
the next frontier of efficiency programs

A Introducing the Cast of Characters



The Evaluator

Joe Loper
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Manager, Regulatory Affairs
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Rick Counihan: The Policy Guy

rcounihan@nestlabs.com
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Accelerate energy efficiency as an essential part of densshel solutions
that enable a sustainable regional energy system

Overcome barriers and transform markets througbllaboration,
Education, andEnterprise

Mission Driven, here to connect the dots and
advance theregion
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In Pursuit of a Smart Thermostat Protocol
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SCATTERED LITERATURE

Cooling Savings % (n| Heating Savings % (n
Summer

Baseline T-Stg  kWh Peak kW | kWh Btu
Programmable
Programmed 1 (2 6 (3
Manual 15 (2) 16 (1) 12 (1) 12 (3
Unknown 8 (B) 13 (1) 3 (5
DLC 3 (1)
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Can | Get an Evaluation from the Crowd?
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Our business objective is:

To have a meaningful

Impact on our customers
lives and the

environment.

How do we do it?

By making it effortless for
everyone to be energy
efficient at home.




National Grid 2011 Wi-Fi Programmable
Controllable Thermostat Pilot Program Evaluation

16%

Average cooling use

nationalgrid

8% to 10%

Average gas/heating use




Evaluation Context and Parameters

Objective AEEc Assessed annual gas and coolin
season savings
Evaluator AThe Cadmus Group
Region/Location AMA and RI
Equipment Type ANatural Gas Furnace
ACentral AC

Evaluation Method(s)

AHeatingc Billing Analysis
AElectricc Sitelevel data capture
paired with ecobee trend data

Savings ReachedCooling and Electric

A Average of 16% estimated cooling
season energy usage

Savings ReachegHeating

A Average of 8% to 10% annual pre
installation gas usage (depending on
the thermostat type replaced)
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2014 SDG&E PTR Rebate and SCTD Impact
Evaluation

0.66 kW

Ex post average individual participant event
hour load reduction

-
SDGp oo

Ex ante average individual participant event hour
load reduction in the 4n-10 weather scenario

)
A 6; Sempra Energy utility”
0.48 kW

Ex ante average individual participant event hour
load reduction in the 4n-2 weather scenario

Both ex post and ex ante results reflect customers dually enrolled in the Small Customer
Technology Deployment (SCTD) and Peak Time Rebate (PTR) Programs and the 4
summer season ever ts



Evaluation Context and Parameters

Objective APeak demand reduction:
AEx post and ex ante evaluation of
enabling technology and ADR
Evaluator Altron
Region/Location ACA
Equipment Type ACentral AC

Evaluation Method(s)

AEx Post, Comparison Group Matching
AEx Antec Compares ex post regressig
model results with other data sourceg

Ex Post Peak Demand Reduction
Dually Enrolled SCTD Customers

£0.66 kW: Ave. individual participant event hour
load reduction
£0.77 MW: Ave. aggregate load reduction

Ex Ante Peak Demand Reductign
Dually Enrolled SCTD Customers

£0.66 kW: Ave. participant event hr load reductio
(in the %in-10 weather scenario; based on 2014

R0. 48 KW: Ave. participant event hr load reductid
(in the kin-2 weather scenario; based on
temperate weather patterns)

n



ecobee Internal Study: 2015 Runtime Savings
Estimates

23%

Average cooling system run time

Cg% ecobee s

22%

Average heating system run time saving
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Evaluation Context and Parameters

Objective AEE- ecobee 2015 followp evaluation
of North American install base heatir
and cooling run time savings

Evaluator Alnternal: ecobee

Region/Location

Alnstall base across North America,
including sukset of ecobee3
consumer population specifically

Equipment Type

AVarious

Evaluation Method(s)

A Results reflect terabytes of data from
hundreds of thousands of registered
residential ecobee thermostat owners

A Calculates run times based on the
relationship between equipment runtime
and the outdoor and indoor temperature
set point differential

A Run time model is then compared totaH ¢
set point that is held at all times

Savings ReachegiCooling

AAve. of 23% run time savings

Savings ReachegiHeating

AAve. of 22% run time savings




Utility Bill Studies of Nest Savings
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note: only includes publicly available Pre/Post Utility Bill Studies using standard M&V methods



Independen Study #1: Enegy Trust of Oregon

Heating electric savings
w Electricity Savings: 12% of heating use, 781 kWh/yr

i

Savings attributed to strip heat control (Heat Pump Balance)

Customer satisfaction
Hig h sati sfaction : 89 %

Improved Comfort: 66%

Non-Energy Benefits: 34% say worth the cost even
without energy savings

n = 185 heat pump customers, independent evaluation
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Independent Study #2: NIPSG Indiana

Heating savings
Natural Gas Savings: 13.4% of heating use, 106 th/yr

Coolingsavings
Electricity Savings: 16.1% of cooling use, 388 kWh/yr

n = 400, independent evaluation by Cadmus
Standard programmable thermostat group savings: 7.8% heating, 15% cooling




MAJOR SAVINGS VARIABLES

» Functionality

A e.g., 2-way communication with HVAC, 2-way ISP communication with
resident, remote control with smart phone, programmability, optimization
using sensors, geo-fencing, etc.

» Program design

A e.g., shelf rebates, direct install, user training, related measures, DLC,
etc.

» Baselines
A e.g., manual, programmed, active DLC, unknown, etc.

» HVAC type
A e.g., HP, CAC w/furnace, other?

» Manufacturer? A function of functionality?



