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Persona introduction

Responsibilities can include:

= Vetting new technologies for inclusion in
programs/pilots

= Developing savings estimates for new measures
» Providing technical support to:

= Evaluation staff

= Account Mmanagers

= Program developers

= Program managers

» Reviewing program marketing materials for technical
accuracy
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What’s the deal with this new widget?

66 \What are the energy-saving
mechanisms behind smart
thermostats?
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Smart thermostats: methods of

saving energy

" “Away” settings

= Behavioral notifications eSO Shout
n Geofencing products aim to

save energy in

» L earning algorithms
» Local weather data
* Motion-sensing
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https://www.esource.com/members/TAS-F-12/Focus-Report/Smart-Thermostats

Smart Home Resource Center

@ Vendors, Products, and Ecosystems

= Moving from Smart Widgets to True Home Energy Management: Teaming

Demand_ Slde Management Programs and with Vendors to Take Advantage of Smart Home Interconnectivity
Strategy = Two Product Guides Help Bring Order to Smart Home Chaos

= DSM Programs and the Smart Home: The Journey Beyond Smart
Thermostats
= Combating Industry Disruption with Smart Home Technology

EJ Customer Views and Opinions

Rely on Data, Not Hunches, When Evaluating Customer Perceptions of the
Smart Home

Customer Insights Around the Connected Home: Results from the Residential
Utility Customer Survey 2016

Customer Perceptions: An Entry Point into the Smart Home

Consider Marketing Home Energy Management Products to These Distinct
Customer Groups

; Energy and Demand Benefits

= |dentifying Effective End Uses for Residential Demand Response
= Home Energy Management |s Coming: Are You Ready?

@ Non-Energy Benefits

,* Other Research

= Generating Revenue from Home Energy Management
= Customers Like Batteries, but They Don't Understand Them
= OK Google, How Much Energy Does Alexa Consume?
= Will Big Data Drive Proliferation of Smart Home Technology?

= |s Accuracy the Achilles Heel of Residential Disaggregation?

© E Source (Smart Home Resource Center)
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https://www.esource.com/tas-1700013-001/smart-home-resource-center

Verifying savings from new
technologies

66 Has anyone done a field
study to verify the savings
claims for advanced lighting
controls?
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Emerging Technology Database

E Emerging Technology Database

“ Submit a Report Contact

g Filters Search for: |New Search B
Take a Tt
Technology type

Lighting Displaying 7 - 10 of 27 results.
Lighting controls

) , Wireless Advanced Lighting Controls Retrofit Demonstration
O Sensing & switching o o
(13) Tech type: Lighting controls, Lighting
O Daylighting (4) Authors: Francis Rubinstein

O Dimming (4)

) Agencies: US General Services Administration
[J Light sources (8)

Wieiting et ASHRAE climate zone: |lI Test setting: Field
O c&l equipment (1) Research objective: G5A's Green Proving Ground (GPG) program commissioned Lawrence Berkeley National Laboratory (LBMNL) to assess the energy-
O HVAC & refrigeration (1) saving potential of wireless advanced lighting controls (ALC) at two federal sites in northern California: the John E. Moss Federal Building in Sacramento

and the Appraisers Building in San Francisco.
J Load management (1) ep ¢

Bi-Level LED Elevator Cab Lighting Demonstration Showcase
Tech type: LEDs, Solid state, Light sources, Lighting, Dimming, Lighting controls

Market sector

© Business (27) Authors: Emerging Technology Associates, Inc

Market segment Agencies: San Diego Gas & Electric

ASHRAE climate zone: |lI Test setting: Field
O Offices (8)
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Advanced lighting controls

controls, the Desgnligres DR
controls, the DesignLights  HEEILEIRERIEE buildings (%)

Consortium offers a SESRTLLY 5 23
technical requirements, a ~ >%"% 7 28
qualified products list, and M ensaciiring 22 30
case studies. Retall 29 44
Restaurant 2 47
Office 39 63
Warehouse 4 82
Overall 114 47

© E Source; data from DesignLights Consortium
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https://www.designlights.org/lighting-controls/qualify-a-system/technical-requirements/
https://www.designlights.org/lighting-controls/download-the-qpl/
https://www.designlights.org/lighting-controls/case-studies/

Comparing technical assumptions
across evaluations

66 \Who else has done an
Impact evaluation on
commercial and industrial
refrigeration measures, and
what technical assumptions
did the evaluators make?
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DSM Evaluation Library

Filter By...

Resource

Evaluation type

xImpact Evaluation (277)

Sector

\: x Commercial (277) |

Publication year

Author
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View all evaluations About the tool

refrigeration

277 results found for refrigeration

Impact Evaluation of 2011 Custom Refrigeration, Motor and Other
Installations

Publication Authors: DMI, DNV GL, KEMA, SBW Consulting

Publication Year: 2013

This document summarizes the work performed by DNV KEMA Energy and Sustainability (DNV KEMA), DMI
and SBW Consulting during 2012 and 2013 to quantify the actual energy and demand savings due to the
installation of 48 Custom Refrigeration, Motor and Other (RMQ) measures installed through the
Massachusetts Energy Efficiency Program Administrator's (PAs) Commercial & Industrial (C&l) New
Construction...

installation of 48 Custom Refrigeration, Motor and Other (RMO) measures installed through the
Massachusetis ... 2011 Custom Refrigeration, Motor and Other Installations Final Report Massachusetts
Program ... ..o
Refrigeration Results by PA ...

Impact Evaluation Energy Efficiency

reveeeeennnnn 1-2 Table 2: Summary of Custom

© E Source (DSM Evaluation Library)



https://www.esource.com/about-dsm-evaluation-library

Comparing assumptions across
deemed savings

66 How does our estimated
savings value for smart
thermostats compare to
others’ estimates?
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_Measure Insights: TRM values

MEASURE
INSIG

T iechnolog

Co Xcel CO-  Smart Annual 11.00 kWhIUmt Difference  view Annual Customer KWh Savings mgram Resource
2016 Thermostat lWh VE. source Fucus Demand Response
Savings Baseline (DR}

55.00 KWhiUnit  Difference  view Annual Customer KWh Savings Static Thermostat Pilot Commercial
Vs, source Design: Duty-Cycling

Baseline Static Thermostat Pilot  Commercial
Design: Pre-Cooling

197.00 i Difference  view Annual Customer k\Wh Savings Static Program Resource Residential
Vs, source Focus: Energy Efficiency
Baseline

MA-2016-  Smart Annual 74.80 i Difference  view Savings for Wi-Fi Thermostats (Controlling AC Residential
2018  Thermostat KWh Vs, source Only), Listed by HVAC System Fuel Types
Savings Baseline

104.00 i Difference  view  Savings for Wi-Fi Thermestats, Listed by HVAC Residential
Vs, source System Fuel Types
Baseline

NY - V4.0 Smart Annual - 104.00 i Difference  view Annual electric energy savings per thermostat unit Residential
Thermostat lWh VS, source of 104 kKWh.

Savings Baseline view Annual electric energy savings per thermostat unit Commercial
source of 104 kKWh. Industrial
Rl -2016 Smart Annual - 404,00 i Difference  view Residential
Thermostat KWh Vs, source
Savings Baseline

Wisconsin - Smart Annual 76.33 i Difference  view Annual Electric Savings for Smart Thermostat Siatic Furnace Type: Gas Residential
2015 Thermostat lWh VE. source Installed in Home Heated by Matural Gas Furnace Furnace
Savings Baseline

430.87 i Difference  view Annual Electric Savings for Smart Thermostat Static Heat Pump Type: Air Residential
Vs, source Installed in Home Heated by an Air Source Heat Source Heat Pump

© E Source (Measure Insights)
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https://www.esource.com/about-measure-insights

Smart Thermostat Energy Savings Vary Among TRMs

A Snapshot of Assumptions

Figure 1: Nationwide TRMs reference smart thermostats

References to smart thermostats in technical reference manuals (TRMs) span all sectors, climates, heating and cooling
equipment, and fuel types. We identified at least 10 different energy-savings units in these TRMs and four or more ways of
specifying the energy savings (fuel type, equipment type, seasonal savings, generalized estimates, and others).

LEGEND
I TRM ©) Smart thermostats
[7] Has energy-

savings estimates

-!‘

AM (Ameren Missouri) 0 © (7
MC (Mid Atlantic) © E Source (Smart Thermostat Energy

RF (Regional Technical Forum, Northwest) Savings Vary Among TRMs)
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https://www.esource.com/tas-1700004-001/smart-thermostat-energy-savings-vary-among-trms

Efficiency measures for key customers

66 |'m helping a new account
manager get up to speed on
measures appropriate for
data centers. Do you have a
list of applicable measures?
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Menu of upgraded project options for
small or embedded data centers

Measure category Specific measures

Power management

14

Server consolidation

Power supply upgrades

Temperature and
air management

Personal computer (PC) Low
power management

Server power management Medium
Data center infrastructure High
management

Server virtualization Low
Server room aggregation Medium
Cloud service migration High
Right-sized power supplies Low
Direct-current (DC) power Medium
supplies

Next-generation rotary High
uninterruptible power supply

(UPS)

Warmer temperature setpoints  Low

Level of effort

Measure description

IT administrator centrally manages power settings on
employees' PCs, ensuring they're never left on when not in
use.

Server power dynamically managed, either to limit total server
peak demand or to distribute load and limit the number of
servers idling or computing far below capacity. Can be
implemented as a stand-alone measure or in conjunction with
server virtualization (see "Server consolidation.")

At the facilities level, tracking and minimizing power utilization
effectiveness or data center infrastructure management to
improve efficiencies and lower operating cosis.

Use virtualization software and specialized server-management
techniques to run multiple servers virtually on a single
machine.

Closing smaller, less-optimized server rooms or closeis and
moving their computing requirements and/or physical servers
to a centrally managed data center.

Migrating on-site server computing functionality over to cloud-
based (i.e.. off-site) services.

Addressing overprovisioning problems for power supplies. In
many cases, power supplies are rated for much higher power
draw than what is actually observed in operation. This
measure involves specifying smaller power supplies that
operaie more efficiently.

Supplying servers with either high- or low-voltage DC, thereby
reducing power-conversion losses at the computing
equipment.

The most commen UPS technology used in data centers is
static and typically utilizes battery energy storage. A rotary
UPS, by confrast, uses an engine or motor generator to deliver
uninterrupted power. While older rotary UPS technologies
tended to be less efficient than static systems, new rotary
systems are more efficient and functional.

Raising the upper limit on allowable temperatures within the
data center to reduce cooling requirements and the:
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Measure savings

About 10 percent of building
energy use; approximately 100

watts per PC

Requires custom calculations

Requires custom calculations

Requires custom calculations

Requires custom calculations

Requires custom calculations

About 4 percent of server energy
use; approximately 16-plus watts

per server

Requires custom calculations

Requires custom calculations

Requires custom calculations

Measure cost
$5 per PC

$200-$400 per
server

Zero or negative
cost

Negative capital
costs, up fo $700
DEF SErver

Highly variable

$50-$500 per
server per month

Zero or negative
cost

Zero or negative
cost

Highly variable

Zero or negative
cost

Research @

Non-energy benefits Leading vendors Target customers

PowerSave,
Faronics, Verismic

Extended computer
equipment life

Extended computer
equipment life

Raritan,
SuperMicro, Sentry

Extended computer
equipment life

Raritan, Sunbird,
Schneider Electric

Microsoft, VMWare,
RackSpace

Reduced capital
requirements

Improved security; frees MA
up building space

Improved security, Azure, Rackspace,

refiability. and Amazon
accessibility; frees up

building space

Lower capital costs Intel, HP, Dell
Frees up space inthe  Validus DC

data cenfer, uses less
materials (e g , copper)

Systems. IBM, HP

Can provide reliable e1 Dynamics,
backup for both Hitachi
alternating-current (AC)

and DC loads

Extended HVAC
equipment life

NA (operational)

Business customers having both personal
computers and centralized [T
administration

Business customers operating servers in-
house

Business customers operating midsize
data centers on-site

Small business customers operating
multiple servers below rated computing
capacities

Business customers operating a campus
or office park where multiple server
rooms are scattered throughout

Business customers operating multiple in-
house servers without legitimate business
rational to manage them on-site

Business customers operating in-house
SEIVers

Business customers operating midsize
data ceniers

Business customers operating midsize or
large data centers

Business customers operating in-house
servers

© E Source (Business Customer Research Project)



https://www.esource.com/biz-1700007-001/business-customer-research-project-2017

E E Source Business Energy Advisor

Business Type | [Newdrait] | | [Cione content |
Technology —— I
Colleges md Universiﬂes
» —Select— _ -~ :
f# calculators

Large Offices Mamfacmnng leiﬂes

“m-

© E Source (Business Energy Advisor)
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https://www.esource.com/BusinessEnergyAdvisor

Recent Ask E Source k. @
queStionS @) What are the most @ What technologies,

important techniques & trainings
characteristics of should we suggest for

: oo
Cx/RCx providers to ZNE home trade allies”
ensure the greatest D

@ can you help me calculate possible savings? @ What are typical savings from Who are the vendors
the cost of leaving a TV on energy management and in the smart home

all day in terms of Starbucks information systems with space, and what are
lattes?

automated fault detection and their offerings?
diagnostics?

© E Source
(Ask E Source)
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https://www.esource.com/questions

E Source offerings for engineers

» E Source memberships:

= Technology Assessment Service

= Demand-Side Management
Service

= Account Management Service
= Business Enerqy Advisor

= Energy Utility Innovation
Partnership

= Tools:

= Measure Insights

= Consulting:

In-depth technology, measure or
research and development roadmapping

In-depth measure analysis and
benchmarking

Demand-side management (DSM)
portfolio optimization

DSM and carbon potential study

Journey mapping of emerging
technologies

Energy-efficiency predictor
Account management training
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https://www.esource.com/end-use-emerging-technology
https://www.esource.com/efficiency-demand-response
https://www.esource.com/account-management
https://www.esource.com/BusinessEnergyAdvisor
https://www.esource.com/es-1700003-004/e-source-forms-strategic-partnership-enertech-capital
https://www.esource.com/about-measure-insights
https://www.esource.com/consulting

Meet the experts
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Next steps

Visit the Learning Lab to try out these tools
yourself!

Schedule a meeting at the Forum with
Andrea or your Customer Success Director

Attend an upcoming online meeting; check
out www.esource.com/events

Call us after the Forum to schedule a time
for us to meet with your team

Subscribe to monthly newsletters and
weekly alerts
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For more information

_ w Andrea Salazar

~ Associate Director, Customer Energy Solutions,
E Source

| 303-345-9215
y andrea salazar@esource.com
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